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Academic and practice-based research constructs specific learning
difficulties as a collection of lifelong, within-person conditions that
negatively affect learning and daily functioning. Investigation has
historically adopted a medical model, specifically a neurodeficit
perspective. Conversely, neurodiversity has emerged as a concept that
seeks to understand these conditions as part of a person’s identity,
challenging cures and remediation, and promoting the importance of
understanding those with diagnoses as possessing personal differences
and strengths. This paper presents a narrative synthesis that collated
and analysed current research and scholarship that sought tounderstand
specific learning difficulties from a neurodiversity perspective, thus
offering an original contribution to the existing literature. The review
focused on three specific learning difficulties: dyslexia, dyspraxia
and dyscalculia. Thematic analysis of papers included in the review
led to the construction of three major themes, concluding that further
neurodiverse research and scholarship is required.
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Introduction

Specific Learning Difficulties (SpLD), otherwise referred to as Specific
Learning Disorders (SpLDs), are defined as a collection of lifelong con-
ditions that negatively influence learning and daily functioning (American
Psychiatric Association [APA], 2013; Nag & Snowling, 2012). They are con-
ceptualised as having their own neurobiological etiology, occurring ‘within
person’ (Hulme & Snowling, 2013). There are multiple risk factors for a
learner being diagnosed with an SpLD, including environmental, genetic
and cognitive factors (Hulme & Snowling, 2013). Dyslexia, dyspraxia, dy-
scalculia and dysgraphia are SpLDs; however, debate occurs around classifi-
cation (Hulme & Snowling, 2013; Nag & Snowling, 2012). Some academics
and professionals also include Autism Spectrum Condition (ASC), Attention
Deficit Hyperactivity Disorder (ADHD) and Tourette’s syndrome as SpLDs,
while others classify these as ‘developmental disorders’, ‘developmental con-
ditions’ or ‘developmental disabilities’, with associated learning difficulties
(Sewell, 2020; Hulme & Snowling, 2013; Nag & Snowling, 2012). SpLD con-
ceptualisation for this paper includes dyslexia, dyspraxia, dyscalculia and
dysgraphia, while ASC and ADHD are conceptualised separately as neuro-
development conditions that can result in associated learning difficulties.

The research literature has adopted a psycho-bio-medical model and defi-
cit (sometimes termed ‘neurodeficit’) approach to conceptualising and re-
searching SpLDs (Sewell, 2020; Baron-Cohen, 2017; Somale et al., 2016;
Grant, 2015; Robertson, 2010). Deficit-based investigation has typically
focused on outlining the specifics of delayed learning acquisition for each
condition (such as delayed word reading in dyslexia), cognitive difficulties
associated with each condition (such as working memory in dyspraxia), and
psychosocial behavior difficulties within and across conditions (such as social
interaction) (Hulme & Snowling, 2013; Nag & Snowling, 2012). Accordingly,
practice-based research and teaching practice has followed suit. There is a
plethora of academic and non-academic literature advising how to support
learners in ameliorating difficulties (Grigorenko et al., 2020).

Conversely, the SpLD research and practice literature also shows an
emerging trend to understand and teach learners with SpLDs from a neu-
rodiversity perspective, with an emphasis on what strengths learners may
also possess (Rappolt-Schlichtmann et al., 2018; Rentenbach et al., 2017;
Somale et al., 2016; Clouder et al., 2020; Grant, 2015; Armstrong, 2010;
Hendricks, 2010; Robertson, 2010; Pollack, 2009). The autism advocacy
movement originated the neurodiversity concept (Kapp et al., 2013). It is
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coined as an umbrella term, encompassing the full range of SpLDs and
developmental disorders/disabilities. It recognizes the experiences of those
diagnosed who self-advocate for the celebration of such conditions ‘as in-
separable from identity and challenge efforts to find a cause and a cure’
(Kapp et al., 2013, pg. 3). The concept has been loosely aligned with the
social model of disability and positioned as a binary opposite to the med-
ical model of disability (Clouder et al., 2020; Kapp et al., 2013). There is
a focus on acceptance of so-called ‘deficits’ and for them to even be per-
ceived as differences to the norm rather than to be automatically assumed
as difficulties (Kapp et al., 2013). In an educational setting, this encour-
ages a focus on understanding potential learning strengths and adaptation
of the environment to accommodate and support these. Sewell (2020) di-
rectly aligns the concept of neurodiversity with SpLDs by proposing the
term ‘specific learning differences’.

The emergence of the neurodiversity perspective has influenced pedagogical
practice in educational settings. Sewell and Park (2021) outlined a case study
for supporting an autistic boy in secondary school from a strengths-based
perspective. Intense interests, usually viewed as a difficulty arising from the
autistic trait of rigid thinking (Baron-Cohen, 2006), were repositioned as a
positive ability to pay close, sustained attention to a single phenomenon. It
was suggested that social clubs can be developed around individuals’ spe-
cific interests, also benefiting inclusion and belonging in school (Sewell &
Park, 2021). Similarly, Dwyer et al. (2022) provide specific pedagogical strat-
egies for an appreciative perspective of neurodiverse students in an American
college setting. For example, the creation of disability cultural centres would
enable neurodiversity training to be distributed to all on campus and could
further provide an avenue for neurodiverse individuals to promote their lived
experiences (Dwyer et al., 2022).

Given the growth of the neurodiversity movement, the researcher conducted
the narrative synthesis to ascertain the current state of the research literature
and its implications. It sought to investigate SpLDs from a neurodiversity
perspective and outline any emerging ramifications for inclusive educational
practice. Research that veered away from a distinct deficit perspective was
sought and analysed. As the size of a potential neurodiverse research body
of literature is currently small, a secondary aim of the narrative synthesis was
to highlight this to other researchers, encouraging SpLD research conducted
from a neurodiversity perspective. Dyslexia, dyscalculia and dyspraxia are fo-
cused on as they have the highest profile. (By ‘profile’ the author is referring to
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the size of the respective bodies of research literature for the SpLDs and how
well-known and responded to each is in educational practice). Dysgraphia
was omitted from the research investigation as an initial scope of the liter-
ature revealed limited research from either a neurodiverse or a neurodeficit
perspective.

Literature search strategy

Method

A narrative synthesis aims to move beyond a descriptive summary of litera-
ture to add value by providing an original synthesis, resulting in new meaning
and perspectives (Rodgers et al., 2009). The current review therefore aimed
to provide an original synthesis across selected SpL.Ds via the identification
of themes as directed by the following clearly defined research questions
(Petticrew et al., 2009; Rodgers et al., 2009):

e What potential neurodiverse differences and strengths do learners with
SpLDs possess?

e What neurodiverse teaching strategies and learning interventions have
been examined in the practice-based literature?

Search procedure

1. Five databases were utilised for the literature search: British Education
Index, EBSCO, ERIC, PsychInfo and Science Direct.

2. Boolean logic was applied to the search terms ‘neurodiversity’, ‘neurodi-

verse’, ‘strengths’ and ‘strengths-based’ along with (‘(AND’) dyslexia, dys-

calculia and dyspraxia.

Initially, this search strategy produced 167 records.

4. These papers were screened for relevancy based on title, abstract and key
words. This resulted in 36 records. Relevancy was decided by assessing if
the title wording, abstract and key words indicated research conducted
into dyslexia, dyspraxia and dyscalculia, and if the search terms outlined
in Item 2 were suitably expanded on, indicating initial applicability to re-
search questions.

5. Papers were then included in the synthesis based on the following inclu-
sion criteria:

* Relevant to educational practice

* Exclusive focus on SpLDs

* A focus on neurodiversity and/or understanding of SpLDs from a
strengths-based perspective

[9%)
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* Empirical or practice-based research and research reviews
* Written in English
* Published after the year 2000
* Research review papers, and quantitative or qualitative research

6. The final number of papers for inclusion after screening was 23 (15 re-
lating to dyslexia, 7 relating to dyscalculia and 2 relating to dyspraxia).
Table 1 presents an overview of the studies included in the thematic
analysis.

Analysis procedure

Thematic analysis is a systematic method for achieving a narrative synthesis
(Petticrew et al., 2009; Rodgers et al., 2009). It provides a way for contents
across related studies to be classified (Petticrew & Roberts, 2006). All data
were included as a part of the data/information extraction (inclusive as op-
posed to exclusive) to ensure that no information was lost as part of the liter-
ature synthesis. Thematic analysis of the extracted data/information followed
the steps outlined by Braun and Clarke (2006): (1) papers selected as part of
the narrative synthesis were read multiple times, (2) initial meaning units were
identified, (3) meaning units were assigned descriptive codes, (4) themes were
developed by grouping codes that related to each other and (5) themes were
named and summarised descriptively.

The pre-assigned research questions directed theme development from
codes, and thus, represents a deductive approach to theme generation
(Braun & Clarke, 2006). Coding of selected papers occurred across mul-
tiple themes as part of the synthesis. Table 2 summarises the thematic
analysis with an indication of studies that supported each theme (cross-
referenced from Table 1).

Findings

Three major themes emerged from the literature selection and thematic analysis.
These were relative versus absolute cognitive strengths, development of social
and emotional strengths, and neurodiverse teaching interventions can foster
successful learning. Quantitative studies were in the majority (11), with qualita-
tive (5), reviews (5), semi-experimental research (1) and case study methodology
(1) also considered. The following section reports the descriptive summary of
each theme constructed as part of the narrative synthesis.
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Table 2: : Summary of themes

Theme Studies supporting theme
Relative versus absolute cognitive strengths 1,2,4,5,7,8,9,10, 17, 18,
20, 21
Development of social and emotional strengths 11,12, 13,14, 15,16, 17, 19
Neurodiverse teaching interventions can foster suc- 7,17, 21, 22, 23
cessful learning

Relative versus absolute cognitive strengths

Across the papers exploring whether individuals with SpLDs may possess
cognitive strengths, there was a tendency to conceptualise these as either
relative or absolute. Relative cognitive abilities refer to the individual, aris-
ing from personalised assessment. That is, there are areas of cognitive abil-
ity that are stronger than areas classified as weaknesses, which are thus
deemed personal cognitive strengths. Absolute cognitive strengths refer
to those derived from nomothetic empirical research and are tentatively
suggested as potential common cognitive strengths for most learners diag-
nosed with the SpLD.

For example, regarding assessing relative strengths in dyscalculia, Reigosa-
Crespo (2019) presents the patterns of strengths and weaknesses model. This
involves a cognitive assessment that seeks to discover the learner’s unique cog-
nitive difficulties and a profile of any relative cognitive strengths. The patterns
of strengths and weaknesses model builds on the perspective that dyscalculia
is a heterogeneous condition (Butterworth, 2008); as such, assessing individ-
ual cognitive strengths should be an implicit aspect to assessment. Kucian and
von Aster (2015) supported this. They reviewed the research and stated that
certain environmental factors influence the development and severity of cogni-
tive difficulties associated with dyscalculia. As such, relative individual cognitive
strengths need to be acknowledged to prevent the unnecessary development of
the severity of cognitive difficulties and promote the development of strengths.
Peard (2010) additionally identified the need for teachers to adopt a teaching
style that highlights a learner with dyscalculia’s individual cognitive and learn-
ing strengths during a learning task to improve motivation and engagement.
Regarding dyslexia, Everatt et al. (2008) found that personal strengths in cogni-
tive skills differed across individuals with dyslexia and promoted the idea that
individual assessment should highlight a learner’s relative cognitive abilities.
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For all SpLD conditions included in the narrative synthesis, the literature
exploring absolute cognitive strength should be heavily caveated as being
in its infancy. This finding highlights the potential for certain absolute
cognitive strengths, as further research is warranted until these can confi-
dently be called ‘cognitive strengths and differences’ associated with each
SpLD. Even with dyslexia, which presented with the largest number of
papers referring to absolute strengths, caution is needed when interpreting
the findings’ implications.

One of the more frequently espoused potential absolute cognitive strength
for people with dyslexia is that they possess heightened creativity skills.
Research that shows a higher number of learners with dyslexia studying art
post-16, compared to other subjects, provides some evidence for this (Bacon
& Bennett, 2013; Wolff & Lundberg, 2002). However, some experimental
psychology research investigated whether those with dyslexia score higher on
creativity tests and found no significant advantage in general creativity skills
(Alves & Nakano, 2014).

A closer look at the type of creativity experimentally tested reveals some
interesting findings. Cancer et al.’s (2016) research followed the research
trend, finding that dyslexic participants did not score higher than non-
dyslexic participants for tests of general creativity. However, on a ‘con-
necting task’, which involves generating an unusual combination of ideas,
dyslexic participants outperformed non-dyslexic individuals. Tafti et
al. (2009) reported a similar finding where dyslexic individuals performed
significantly higher for tests of original thinking that involved developing
novel ideas. Likewise, Bigozzi et al. (2016) reported that dyslexic teenagers
showed more originality in creativity tasks than non-dyslexic teenagers.
This can be taken as evidence that inconsistencies in other research may
result from the assessment of general creativity, rather than specific types
of creativity. Cancer et al. (2016) hypothesised that difficulty with verbal
processes may lead individuals with dyslexia to develop strengths in alter-
native ways of thinking about a problem. Hence, they outperform non-
dyslexics on creative tasks requiring generation of original thoughts and
connections between divergent ideas.

A second potential absolute cognitive strength for individuals with dyslexia are
superior visuo-spatial skills; the ability to understand, remember and respond to
the physical location of objects in space and the space between objects (Attree et
al., 2009; von Karolyi, 2001). This would have positive implications for creative
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learning tasks that involve the successful manipulation of objects and space,
such as drawing, painting or sculpting. Yu et al. (2018) additionally stressed how
a personal strength of good early language skills can be a strong moderator for
the severity of dyslexia through childhood development.

None of the literature reviewed reported or discussed the presence of abso-
lute strengths for learners with dyspraxia. Regarding dyscalculia, Kaufmann
et al. (2009) discovered that learners with dyscalculia may use verbal process-
ing skills, as indicated by neural activity in the left intraparietal regions, to
compensate for difficulties in brain regions involved in processing number
magnitudes. However, this compensation cannot be safely labeled a strength
without further empirical investigation, and it is important to observe that
the research had a small sample size of nine participants (Kaufmann et
al., 2009). In addition, the research was conducted in 2009 and given the ab-
sence of other such studies discovered during this review, it does not seem to
have developed as an area of research interest.

In summary, within the SpLD neurodiversity literature, there is an emerging
tendency to explore what cognitive strengths learners with a diagnosis may
possess. The current focus is on personalised assessment seeking relative cog-
nitive strengths for each learner. There is a small, nascent literature consist-
ing predominantly of quantitative studies exploring what absolute cognitive
strengths are attributable to each SpLD. Given the small size of this part of
the literature, it is important to strongly caution against generalising findings
as further research is warranted.

Development of social and emotional strengths

A second theme within the literature reviewed was a focus on how learners with
SpLDs have the capabilities to develop social and emotional strengths or to en-
hance existing social and emotional skills. These strengths were positioned as
protective factors against negative outcomes resulting from the difficulties asso-
ciated with each condition. For example, with dyslexia, in response to research
demonstrating associated difficulties with self-esteem, learner self-concept and
negative well-being, a small body of literature has emerged showing that devel-
oping resiliency can mediate against negative psychological effects (Stack-Cutler
et al., 2015; Firth et al., 2013). Higher levels of intrapersonal resiliency mean
that those with dyslexia experience greater life satisfaction, and higher levels
of interpersonal resiliency mean they have healthier social relationships (Stack-
Cutler et al., 2015). Positive, adaptive coping styles that underlie resiliency pre-
dict higher reports of life success from those with dyslexia (Firth et al., 2013).
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Research seeking to develop positive adaptive coping styles in learners with dys-
lexia shows that it is important for individuals with dyslexia to be able to set
goals, manage frustration, persevere, access help and utilise social support, self-
advocate, use positive self-talk, develop mindfulness skills and problem solve
(Firth et al., 2013; Goldberg et al., 2003). A good relationship with their teach-
ers supports development of these skills (Glazzard & Dale, 2013). Ultimately,
the development of such skills can lead individuals with dyslexia to develop
higher levels of self-regulation, which allows them to better control their learn-
ing behavior (Kannangara, 2015).

The literature focusing on dyspraxia similarly reported that emotional and
social skills were a key domain for personal strengths. Williams (2013)
stated that instructional technique can help develop positive academic self-
concepts, which can induce resiliency as a personal strength. Kucian and von
Aster (2015) also presented personal motivation, similar to the concept of
resiliency, as an important mediating factor. Gillum (2012) went as far to
recommend that educators may not even want to label a child as having dy-
scalculia as this label could impact their self-image and limit the development
of positive self-concept and coping skills.

In summary, social and emotional strengths emerged as a secondary area
for potential difference and strengths in individuals with SpLDs. Compared
to the first theme, the literature reviewed placed more emphasis on these
strengths being teachable and developable, with an accompanying focus on
teacher-led intervention.

Neurodiverse teaching interventions can foster successful learning

The final theme constructed emphasised teaching strategies developed from
a neurodiversity perspective. These strategies focus on meeting the perceived
learning strengths of individuals with SpLDs. For example, multi-sensory
teaching techniques have been postulated as an apt way to enhance engage-
ment and outcomes for learners with dyspraxia (Newman, 2019; Abdulkarim
et al., 2017). It is argued that multi-sensory techniques that involve ‘seeing,
saying, hearing [and] doing’ (Newman, 2019, p. 12) strengthen recall. For
example, role plays help learners experience new ideas, and walking while
recalling facts helps create a memory ‘rhythm’. Use of videos to introduce
new concepts before a learning activity is another vital medium for presenting
information, and the use of visual supports, such as flash cards, is an addition
to auditory information (Newman, 2019).
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Abdulkarim et al. (2017) reported on implementing a multi-sensory teach-
ing programme for learners with dyspraxia (as well as for learners with dys-
graphia) that consisted of 45-minute sessions four times a week for eight
weeks. The programme used a range of multi-sensory techniques to high-
light learners’ developing strengths (reporting of pedagogy strategies did
not occur in specific detail in the paper). Pre- and post-measures showed
improvements in learning outcomes including fine motor skills, writing,
spelling, written expression and improved social-emotional problem-
solving (Abdulkarim et al., 2017). This research highlights that if teach-
ers wish to teach learners with dyspraxia by incorporating multi-sensory
techniques, it is advisable that this is done frequently and with a high level
of intensity, no less than 45-minute sessions four times a week (as this
was the minimum intervention input used in the research) (Abdulkarim et
al., 2017).

Regarding dyscalculia, several authors of reviews concluded that teach-
ing style was important in fostering successful learning (Kucian & von
Aster, 2015; Peard, 2010; Everatt et al., 2008). Kucian and von Aster (2015)
argued that a comprehensive intervention should holistically consider the
learner, not just remediation strategies. Peard (2010) built on this idea,
stating that considering the whole learner and generating strategies in
response to this will positively impact their motivation and engagement.
Likewise for dyslexia, Yu et al. (2018) stated that early educational inter-
vention should concentrate on developing existing positive skills, such as
existing language skills.

In summary, the final theme tentatively suggests that teaching strategies
that draw on a neurodiversity perspective may be useful in fostering suc-
cessful learning. However, as with the first theme, it also highlights the
current dearth of practice-based research into such strategies. As such,
the narrative synthesis interprets and generalises findings cautiously. It is
a useful finding as it should promote further research into teaching in-
terventions conducted from a neurodiverse perspective but should not be
interpreted to mean that this is currently evidence-based or occurring fre-
quently in education settings.

Discussion

In answering the first research question, the narrative synthesis generated
two domains of differences and strengths that learners with SpLDs may
possess. Interestingly, the selected research reviewed diverged between
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focusing on cognitive abilities versus social and emotional abilities. Both,
however, were positioned as having the potential to successfully support
learning and adaption to challenges encountered as a result of having an
SpLD. The final theme (neurodiverse teaching interventions can foster
successful learning) is relevant in answering the second research question.
On occasion, the literature stated more exacting specific strategies, such
as the types of multi-sensory approaches used with learners with dysp-
raxia (Newman, 2019; Abdulkarim et al., 2017). However, aspects of the
literature also adopted a vaguer approach, such as with papers offering
sweeping statements about teaching interventions for dyscalculia needing
to consider the learner’s strengths (Kucian & von Aster, 2015; Peard, 2010;
Everatt et al., 2008). As such, the first research question can be critiqued as
being more adequately addressed than the second, resultant of the current
quantity and quality of research available.

A cross-theme critique is that the current neurodiversity literature for SpLDs
concerned with exploring differences and strengths rather than deficits, is
aborning. This influences the interpretation, applicability and generalisation
of findings, which should be strongly caveated. As an adjunct to this, the ex-
isting research mostly focuses on dyslexia. This is likely an indication of the
limited understanding and scholarly interest in dyspraxia and dyscalculia, in
comparison to dyslexia’s larger profile.

While these limitations were predicted at the outset of the narrative synthesis,
a clear secondary rationale for completing the project was to highlight the
dearth of literature to promote further engagement from a neurodiversity
perspective. Within this context, the constructed themes are promotional for
the direction of further research and commentary. The first theme indicates
the requirement for further empirical research to explore absolute cognitive
strengths and practice-based research to explore the assessment of relative
cognitive strengths. The second theme should ignite interest in continued
investigation into the positive mitigating influence of social and emotional
skills, such as resilience and positive coping styles, and fostering the growth
of these skills. The third theme, which highlights the largest need for further
scholarship, promotes the need for an expanded practice-based literature that
explores the iow and what of teaching individuals with SpLD from a neuro-
diversity perspective.

Another caveat to discuss is that the purpose of the narrative synthesis
and findings have not been to dismiss the dominant neurodeficit literature.
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Given the substantial body of scholarship conducted from this perspective,
it is not surprising that useful and evidence-based remediation has been
developed and trialed (Grigorenko et al., 2020). For example, consider the
effectiveness of literacy instruction in the case of dyslexia. Instruction that
involves explicit, systematic instruction (for example, teaching to mastery
by sequentially over-teaching component skills), focusing on an awareness
of phonemes and fluency is effective in remediating reading difficulties
(Al Otaiba et al., 2022; Gersten et al., 2020; Gersten et al., 2009). This is
particularly so with high intensity intervention, such as 80hours of in-
struction delivered over two months (Simos et al., 2002). As such, in wish-
ing to progress a neurodiverse agenda, a complete abandonment of this
perspective is not called for when specific learning difficulties are sought
to be reconceptualised from a social model perspective as specific learning
differences (Sewell, 2020).

However, the findings of the current narrative synthesis demonstrate that
the general approach is still unbalanced in favor of a medicalisation of
difference, rather than seeking to understand human variations in learning
‘as inseparable from identity and challenge efforts to find a cause and a
cure’ (Kapp et al., 2013, pg. 3). If challenged, a more holistic, systemically
rooted perspective emerges, which offers space for a learner with an SpLD
to be an individual with both learning challenges and unique differences
and strengths.

This point is critical if the concept of neurodiversity emerges fully from its
activist roots to meaningfully influence academic scholarship and associated
teaching practice (Clouder et al., 2020; Kapp et al., 2013). Based on the find-
ings of the current narrative synthesis, it can be assumed that such a move-
ment is more espoused than practised in the scholarly literature. Accordingly,
teaching practice, which often follows academic research and scholarship in
trend development, can also be assumed to verbally promote an appreciation
of difference and diversity without meaningfully acting on these claims. This
narrative synthesis summarises the existing literature, with themes providing
impetus for meaningful change.

Conclusions

This paper presented a narrative synthesis of the SpLD literature written
from a neurodiversity perspective. The following two research questions
guided the research process:
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o What potential neurodiverse differences and strengths do learners with
SpLDs possess?

¢ What neurodiverse teaching strategies and learning interventions have
been examined in the practice-based literature?

A nascent literature demonstrates that learners with dyslexia, dyscalculia and
dyspraxia have the potential to be understood to have learning differences
and strengths associated with these conditions, in addition to the common
assumption of them possessing learning difficulties. There is further possi-
bility for learning intervention to be developed based on the knowledge of
these differences and strengths, which would complement the deficit, remedi-
ation approach that currently dominates teaching practice. These findings are
strongly caveated as requiring further research and scholarship, anticipating
that this paper will promote these.
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