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Designing a selieport profiler that identifies dyslexihke study attributes in
universily students

Introduction

This paper presents detail of the design and development of the Dyslexia Index Profiler, which formed an
integral part of the main research questionnaire, recently deployed to university students for collecting the

primary data reqired to address the projecti®search questions

Some theoretical perspectives about dyslexia and about issues of accommodating individual learning
differences in university contexts form the@ening sections. This is followed by a detailed description of
the design and development of the Dyslexia Index Profiler, the background research that has been
undertaken to try to bring a fresh perspective on the difficult issue of identifying dyslexaagsh
university students which includes a report of two eastpge, smaidkcale enquiries undertaken to inform

that design and development.

Following this, a report on the statistical processes that have been utilized to attempt to validate the
profiler is presented, which includes a brief review of the literature relatinggsaes surrounding Likert
scale questionnaire desigimhe paper concludes with an outline of the immediate plans for the
continuation of the overall researgbroject together with anndication about how the Dyslexia Index

Profiler has already been modified in the light of the data analysis
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Dyslexia- a complex phenomenon

Dyslexia whatever it is- is complicated.

There is a persistent range of research methodologieseasampoundng variety of interpretations that
seek to explain dyslexia whiclntinue to be poblematic (Rice & Brooks, 2004) and #oilauting any

accurate shared meaning to the dyslexic laltleait is helpful régher than confusings challenging

Theoriesof devdopmental dyslexidiffer quite widely, especially when it comes down to interpreting
causes for the variety of characteristics that can bespnted (Ramus, 2004).alVover a century of

research, postulation, commentary, narrative and theory has contistéiled to arrive at an engoint
definition to the dyslexia label (8/the, 201). And as long as positive learning outcomes based on high
levels of literacy remain connected to 'intellect’ (MacDonald, 2009), learning barriers attributable to even
asccial construction of dyslexia are likely to remain, no matter how the syndrome is defined (Cameron &

Billington, 2015).

Some definition perspectives

Frith (1999Y}ried to get to the hearbf the definition problem by exploring three levels of description
behavioural, cognitive and biologicdbut still defined dyslexia as a neubiologicaldisorder, which
discusseatontroversiahypotheticaldeficitsand how these impact on thdinicalpresentationof dyslexia.
Despite an attempt tgrovide a targetd explanation through aranalysiof the multifactoral impact of

these three levels, thipaper still broadly concluded that 'undiagnosable’ cultural and social factors
together with (at the time) uncomprehended geneticatlgrived'brain differences' obfacatea defnitive
conclusionRamus (2004) took Frith's framework further, firstly by drawing our attention to the diversity of
'symptoms'and arguedhat neurobiological differences are indeed at the root of phonological processing
issueswhich are chareteristic indicatorof a dyslexic learningiffierence(Vellutino et al, 2004)But more

so0, his study shed early light on these variances as an explanation for the apparent comorbidity of dyslexie
with other neurodevelopmental disorders, often presentesisensory difficulties in many domains, for
example, visual, motor control and balance, and others, which adds to the challenges in pinning dyslexia
down. Although Ramus does not propose a singgsy neurobiological model for dyslexia, more so

suggests dlending of the existing phonological and maggelular theories (see below) into something




altogether more cohesive, the claim is that evidence presented is consistent with resultstirdies in

both research domaint® date, and so is quite weighty.

Hetcher (2009), in trying to bring together a summary of more recent scientific understanding of dyslexia,
attempts to visualize the competing/contributory factors that can constitute a dyslexic profile in a
summary diagranfbelow)which is helpful. Fletadr adds a dimension to those previously identified by

Frith, Ramus, et al by factoring in environmental influences, not the least of which includes social aspects
of learning environments, which are likely to be the most impacting factor on learningtigledortimore

& Crozier (2006) demonstrated that acceptance of dyslexia as part of their learning identity was often
something that students new to university were unwilling to embrace, not the least because they felt that
the 'fresh start' of &ertiary educational opportunity would enable them to adopt other more acceptable

sociallearning identities that were deemed more inviting

NEUROBIOLOGY

genetic factors,
brain structure & function

CORE COGNITIVE
PROCESSES
eg: phonemic awareness ACADEMIC SKILL

DEFICITS

eg: word recognition
BEHAVIOURAL/

PSYCHOSOCIAL FACTORS
eg: attention, anxiety, motivation

ENVIRONMENT

socioeconomic;
schooling; instruction

[Source: Fletcher, 2009, p511]

One respodent in thecurrent researctbeing partially reported in this pap@rovided this related,

sobering reflection:

1 "I don't really like feeling different because people start treating you differently. If they know you have dyslexia, they
normally don't want to work with you because of this ... | am surprised | got into univeangityam where | am ... and |
find it very hard [so] | don't speak in class in case | get [questions] wrong and people(fasgbndent #85897154,
available athttp://www.ad1281.uk/phdQNRstudentsay.htm)l
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This highlights aspects of dyslexia which impact on the identity of the individual in ways that mark them as

different, in learning contexts at least, and is an element that will be discussed below.

Other explanations rooted in lpysblogy, notably genetics, hawncouraged some further interest, notably
a paper by Galaburda et al (2006) who claimed to have identified four genes linked to developmental
dyslexia following research with rodents, and a more recent study which was codoertieidentifying
'risk genes' in genetic architecture (Car@Gastillo et al, 2013). However, scientific as these studies may
have been, their conclusions serve as much to prolding controversy about how to defingyslexia rather

than clarify what dysixia isbecause thee studiesaddyet another dimension to the dyslexia debate.

Sensory differences is an explanation that has attracted support from time to Tom o oo b s s

and attributes the manifestations of dyslexia most especially to visual differenc™ Bt by
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- the magnocellular approach to defining dyslexia (Evans, 2003 amongst many; s e e

others). Whilst there is no doubt that for many, visual stress can impair acces;
print, this scotopic sensitivity, more specifically referred tdvesaresirlen
Syndrome (MIS), may begaod example of a distinct but @anorbid condition
that sometimes occuralongsidedyslexia rather than is andicatorof dyslexia.
Later research by Evans & Kriss (2005) accepted this comoibigbtgnd found
that there was onhaslightly higher prealence of MIS in the individuals with
dyslexia in their study in comparison to their control. Common in educational
contextsto ameliorate vision differencegspecially in universities, there is a lestgnding

recommendation for tinted colour overlays b placed on hargopy text documents, or assistive
technologies that create a similar effect for electronic presentation of text. But evidence that this solution
for remediating visual stress is more useful for those with dyslexia than for everyonie sfs&rse or

contrary (eg: Henderson et al, 2013) or as one study foundactarallybe detrimental to reading fluency,
particularly in adults (Denton & Meindl, 2016). So although the relationship between dyslexia and visual
stress remains unclear, therg evidence to indicate that there is an interaction between the two

conditions which may have an impact on the remediation of eithierg{8ton &Trotter, 2005

An alternative viewpoint about the nature of dyslexia is represented bignifcant body ofresearchers

who take a strong position based on the notion of 'nedreersity. TheBRIAN.HE proje¢2005), now

being revised but with many web resources still active and available, hailed learriergrties as a
natural consequence of human diversity. PkBaconsiderable contribution to thtbesis about dyslexia,

both through the establishment of BRIAN.HE and notably drawn together in a collection of significant
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papers (Pollak, 20099 xpounds thadea that dyslexids amongst saalled 'conditions' on a spectrum of
neuro-diversity which includes, for example, ADHD and Asperger's Syndrome. Particularly this view
supports the argument that individuals with atypical brain 'wiring' are merely atfardiit place on this
spectum in relation to those others/ho are supposedly more 'neurotypical’. The gregieint here is
elegantly putby Cooper (2006), drawing on the sodrgkractive model of Hernigton & HunterCarch
(2001), and this ithe idea that we areall neurodiverse and that it remains society's intolerance to
differences that conceptualizes 'neatypical’ as in the majority. This may particularlyapparentin
learning contexts wherdelivering the curriculum through a largely inflexibterdacy-based system

discrimiratesagainst particular presentationd aeurodiversity (eg: Cooper, 2009)

The final thesis will presentraore detailedreview of the various standpointsn what dyslexias,and
especially what itneansto be dyslexic bagkon the evidence from thodabelled as such. Additionally, the
final thesis will also contain a detailed report on a preliminary enquiry addressed to dyslexia support tutors
engaged in universitieshich wasdesigned to explore their viewpoints on dyskexThis enquiry was more
2F I WAGINF ¢ LI ff@mdhich itivad melDiktéhged to §aln@n oieivizR &f the
current understanding of dyslexia amongst professionals working in their domains of functioning. The
enquiry requested particgntsto create a meritocratic list of definitionsf dyslexia from choices provided
in a basic questionnaire. Although only 30 responses were received, they represented a broad cross
section of professional colleagues working with students with dyslexratiae resultspresenting an
interesting snapshot of dyslexia in the contemporary contéxpreliminary report about this enquiry is
available on the project webpages and later odegper analysis of these results obtained will be
connected with additioal data gathered from students in the main research questionnaire which
requested information about how students learned about their dysléeported more fully below)in

this way it is hoped insights might be gained on aspects of the impaice afientification process and this

will be presented within the final thesis.

So defining dyslexia as a starting point fanraestigation is challenging his causes pblems for the
researcher becausthe focus of thestudyoughtto be supported by @aommon understarding about what
dyslexiameansbecause without this, it might be argued that the easch outcomes are relational and
definition-dependent rather than absolutédowever, given the continued controversy about the nature of
dyslexia, it is necessaty work within this relatively irresolute framework and nevertheless locate the

research and the results and conclusions of the research accordingly.




What seems clear and does seem to meet with general agreement, is that at-sgetavel, difficulties
experienced in phonological processing and the 'normal’ development of word recognition automaticity
appear to be the root causes of the slow uptake of reading skills and associated challenges with spelling.
Whether this is caused by a dyslexia of some dean or is simply unexplained poor reading may be
difficult to determine.Setting all other variables asida skilul teacher or parent will notice that some
children find learning to read patrticularly challenging and this will flag updssibilitythat these learners

are experiencing dyslexia.

What also seems clear, is that for learners of above average acadbititig but who indicatelyslexia
associated learninghallenges in whatever wayboth of these attributesare measured it is reasonale to
expect these learners to strive to extend their education to psstondary levels along with everyone else

in their academic peer groups, despite the learning challenges that they face as a result of their learning
differences Amongst many other @sons which include desire for improved economic opportunities
resulting from success at university, one significant attraction of higher education is a desire to prove self
worth (Madriaga, 2009)An analysi®f HESA dathears out the recent surge in paicipation rates amongst
traditionally underrepresented groups at universitf which students with disabilities form one significant
group(BeauchamgPrior, 2013)There is plenty ofecent research eviehce to support this which relates

to students enteing university with a previously identified learning difference and this will be discussed
more fully in the final thesis.u8 a compounding factor which suggests an even greater prevalence of
dyslexia at university beyond data about dyslexic studentsrdry is indicated througkhe rising

awareness of latédentified dyslexia at universitylhis is evidenced not the least throuigkerest in

creating screening tools such as the DAST (Dyslexia Adult Screening Test, Fawcett & Nicholson, 1998) al
the LADSoftware package (Singleton & Thomas, 2002) to npustetwo technologybased items which

will be discussed further, below. But this is also a measure of the recuesd)to develop and refine a
screening tool that works at university lewehich takesmore interest in the other learning challenges as
additional identifying criteriaather than persist with assessitaygelyliteracy-based skills anthe

relationship of these to perhaps, speciouslgfined,measures ofihtelligence This $ alsodiscused a

little more and in the context of this papebelow.




Disability, deficit, difficulty or difference?

2 AGK GKS SEOSLIiAz2Y 2F [ 22LINNa& RS dodskylrdiherahgn a2z T R
disability, difficulty or even differerg; definitions used by researchers and even professional associations
by and large remain fixed on the issues, challenges and difficulties that dyslexia presents when engaging
with the learning that is delivered through conventional curriculum proces$as approach compounds,
2NJ OSNIFAyfe GFrOAdGfte O2YLRdzyRa GKS Wk R2dzaldYSyilC

learning environment.
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imply deficit, particularly whin the framework of traditional human
learning experiences in curriculum delivery environments that do remair
FfY2aid $ yoll AaNSRCEseshiteStite last decade or two of very
rapid development of alternative, technology or medhased deliery
platforms that have permeated western democracies and much of the
alternative and developing worlds. This 'new way' is embraced by an
AYTF2NNIEGA2Y a20AS0eé GKFG asSSa ySéas FROSNIAAAY S
infrastructure services,lmost all aspects of human interaction with information being delivered through
electronic mediums. And yet formal processes of education by and large remain steadfastigdest
GKAOKY | fK2dzaAK y2¢g ONRI Rt & RS{YZWSAWIRE & f - SoONENR YA
STFSOOA@Ste Sy3al3aS gAGK (GKS WLINAYUGSR g2NRQ 020K
persistently puts learners with dyslexian the broadest context and with dyslexidike learning profiles at

a continual dgsadvantage and hence is inherently unjust. An interesting, ford@oling paper by

Cavaagh (2013succinctly highlights this tardiness in the delivery of education and learning to keep up
with developments in information diversity and candidly obsened the collective field of pedagogy and
andragogy should recognize that, rather than learners,atirsiculathat is disabled and hence, needs be

fixed ¢ a standpoint that resonates with the underlying rationale that drives this PhD Project.

Cavanaglis one of the more recent proponents of a forweting, inclusive vision of a barrieee
learning environment the Universal Design for Learning (UBhichasa2@ear2 f R WY 2 GSY Sy i
originating from a seminal paper by Rose & Meyer (2e9&empting to tackle this issue in ways that

would declare dyslexia to bmuch more widely recognized as, at womstearningdifferenceamongst a

10




plethora of others, rather than a learningffitulty or worse, disability. With its roots in the domain of
architecture and universal accessibility to buildings and structutescore focus of UDL is that the

learning requirements of all learners are factored into curriculum development and delivery so that every
student's range of skills, talents, competencasl challenges are recognized and accommodated without
recourse to any kind of differentiated treatment to 'make allowanckEgnce it becomes the norm for

f SFNYyAYy3 SYy@ANRYyYSyGa (G2 06S YdzOK Y2NB Sl aiate IR
around. This will ultimately mean that texelated issues, difficulties and challenges that are undoubted
deficits in conventional learning systems cease to have much impact in a UDL environment. There is an
increasing body of evidence to support this revmo in designing learning in this way, where researchers
persistently draw attention to the learningnvironment challenges facirdifferentlearners, ranging from
equitable accommodation into the exciting new emphasis on developing STEM educationsfegnBa
Marino, 2013) to designing learning processes for properly inclualisgudents into health professions

courses (eg: Heelan, et al, 2015).

However until this revolution is complete, other measures are still required to ensure an element of

equitahility in learning systems that fail to properly recognize and accommodate learning diversity.

11




Labels, categories, dilemmas of difference and inclusivity.

There are many weliehearsed arguments that have sought to

justify the categorization of leaers as a convenient exercise in
expediency that is generally justified as essential for establishin
rights to differentiated 'support' as the most efficacious forms of|
intervention (Elliott & Gibbs, 2008). This is support which aims {
shoehorn a learne labelled with 'special needs' into a conventional learning box, by means of the

application of 'reasonable adjustments' as remediative processes to compensate for learning challenges

apparently attributed to their disability.

Outwardly, this is neat, usilly weltlmeaning, ticks boxes, appears to match learneed to institutional
provision, and apparently ‘fixes' the learner in such a way as to level the academic playing field so as to
reasonably expect such learners to ‘perform' in a fair and comparahjewith their peers. Richardson

(2009) reported on analysis of datasets provided by HESA that this appears to work for most categories o
disabled learners in higher education, also demonstrating that where some gdidipppear to be under

performing,this was due to confounding factors that were unrelated to their disabilities.

However some researchers claim that such accommodations can sometimes positively discriminate,
leading to unfair academic advantage because the 'reasonable adjustments' ¢hatzale are somewhat
arbitrarily determined and lack scientific justéition (Williams & Ceci, 199Hdditionally, there is an
interesting concern that many students who present similar difficulties and challenges when tackling their
studies to their leening-disabled peers but who are not officially documented through a process of
assessment or identification (that diagnosig are unfairlydenied similar access to correspondiegels of
enhanced study support. i$ exactly this unidentifiegehrningdifference that the metric ihis research

study is attempting to reveal and the development of which is describelttail below. Anecdotal
SOARSYOS T NER Y ovinkxperienbelagiad hehdoriiSgiEean higher education suggests that at
universty, many students with learning differences such as dyslexia have no inkling of the fact, which is
supported by evidence (for example) from a survey conducted in the late

90s which reported that 43% of dyslexic students at university were only T

v

identified after they have started their courses (National Working Party or "z 7\‘“\

o |

Dyslexia in HE, 1999hdeed it hasalsobeen reported that some students,

12




witnessing their friends and peeirs possession of newdgrovidedlaptops, studyskills support tutorials

and exta time to complete their exams all provided through support funding, go to some lengths to feign
difficulties in order to gain what they perceive to be an equivatentheir-friends, but betterthan-equal
academic advantage over others not deemed smaduwggh to play the system (Harrison et al, 2008,
Lindstrom et al, 2011).

However there is some argument to suggest that, contrary to dyslexia being associated with persistent
failure (Tanner, 2009), attaching tlhebel of dyslexia to a learnerwhatever dyfexia is- can be

an enablingand empoweringprocess at universitgxactlybecauseat opens access to support and

additional aids, especially technology which has besgrorted to have a significantjyositive impact on

study (Draffan et al, 2007). Somesearchers who investigated thgsychosocial impacts of being

designated as dyslexic have demonstrated that embracing their dyslexia enabled such individuals to
identify and use many personal strengths in striving for success, in whatever field (Nalaagr30étl). n
taking the neurodiversity approach however, Grant (2009) points out that neurocognitive profiles are
complicated and that the identification of a specific learning difference might inadvertently be obfuscated
by adiagnostidabel, citing gslexia and dyspraxia as being very different situations but which share many
similarities at the neurocognitive level. Ho (2004) argued that despite the 'learning disability' label being a
prerequisite for access to differentiated provision in learningimmments and indeed, civil rights
protections, these directives and legislations have typically provided a highly expedient route for
officialdom to adopt the medical model of learning disabilities and pay less attention or even ignore
completely other ballenges in educational systems. 'Learning disabilities' (LD) is the term generally
adopted in the US, broadly equivalent to 'learning difficulties’ everywhere else, of which it is generally
agreed that 'dyslexia’ forms the largest subgroup; and the letii® that is relevant here isnshrined in

the UK in the Disability Discrimination Act, later followed by the Disability Equality Duty applied across
public sector organizations which included places of learning, all replaced by the Equality Act 2€H® and
Public Sector Equality Duty 2011. So one conclusion that may be drawn here is that as long as schools, a
subsequently universities persist in relying heavily on reading to impart and subsequently to gain
knowledge, and require writing to be the pcipal medium for learners to express their ideas and hence

for their learning to be assessed, pathologizing the poor performance of some groups of learners enables

institutions to avoid examining their own failures (Channock, 2007).

13




Other arguments focusn stigmatizationassociated with 'difference": "l’a,:;f'i""ﬂ b
IR A I
On the disability agenda, many studies examine the relationship &‘i{fo*‘.’,f}‘,qg;.,
o o | o R
between disability and stigma with several drawing on social identit pir

theory. For example, NadBedmond et al (2012) in a study about

disability identification outlined that individuals may cope with stigma by applying strategies that seek to
minimize stigmatized attributes but that often this is accompanied by active membership of stigmatized
groups in order to enjoy the benefit of collectiveategies as a means of s@lfotection. Social stigma

itself can be disabling and the social stigma attached to disability, not least given a history of oppression
and unequal access to many, if not most of society's regimens, is particularly so. Speiifera

education context, there is not necessarily a connection between labelsadlkal impairment and the
categorization of those who require additional or different provision (Norwich, 1999). Indeed, there is a
significant body of research thatedtifies disadvantages in all walks of life that result from the
stigmatization of disabilities (eg: McLaughlin, et al, 2004, Morris & Turnbill, 2007, Trammel, 2009). Even ir
educational contexts and when the term is arguably softened to 'difficultiesen more so to

'differences’, the piture remains far from clear with one study (Riddick, 2000) suggettaig

stigmatization may already exist in advance of labelling, or even in the abselatxltihg at all

Sometimes the stigma is more associatathvihe additional, and sometimes highly visible, learning
support- students accompanied by nctekers for example designed to ameliorate some learning
challenges (Mortimore, 2013) with some studies reporting a measurable social bias against inslivittual
learning disabilities who were perceived less favourably than theircisabled peers (eg: Tanner, 2009,
Valas, 1999,). This was not the least also evidenced from the qualitatiagtddthas been collected in this
current research project whichilvbe more deeply analysed latdiowever arexamplepresented here is

representative of many similar others that were received

1 "When | was at school | was told that | had dyslexia. When | told them | wanted to be a nurse [and go to university], the
laughed at me and said | would not achieve this and would be better off getting a job in a supernfrasethdent
#48997796, available atttp://www.ad1281.uk/phdQNRstudentsay.html

Smilar evidenceaelating to social bias wascorded by Morris & Turnbill (20QZhrough their study

exploring the disclosure of dyslexia in cohorts of students who successfully made it to university to train ac
nurses, although it is possible that theimgliar conclusions to these other studies were confounded by
nurses' awareness of workplace regulations relating to fitness to practice. This aspect of disclosure
reluctance has been mentioned earlier. It has also been recorded that the dyslexiab@&lD)ight even

produce a differential perception of future life success and other attributes such as attractiveness or

14



http://www.ad1281.uk/phdQNRstudentsay.html

emotional stability despite such a label presenting no indication whatsoever about any of these attributes
or characteristics (Lisle & Wad#)14). Perhaps the most concerning, is evidence that parents and
especially teachers may have lower academic expectations of young people attributed with learning
disabilities or dyslexia based on a perceived predictive notion attached to the label (S20ft8, Hornstra

et al, 2014) and that in some cases, institutional processes have been reported to significantly contribute
to students labelled as ‘learnirdjsabled’ choosing study options broadly perceived to be less academi
(Shifrer et al, 2013).

Asa key researcher and commentator of many years standing, Stanovich has written extensively on
dyslexia, on inclusivity and the impact of the labelling of differences. His approach appears to be principal
two-fold. Firstly to fuel the debate about whethédyslexia per se exists, a viewpoint that has emerged

from the research and scientific difficulties that he claims arise fro

attempts to differentiate dyslexia from other poor literacy skills; an
secondly that given that dyslexia in some definition oother is a
guantifiable characteristic, argues strongly that as long as the
learning disability agenda remains attached to aptittaddievement
discrepancy measurement and fails to be a bit more-aaiical
about its own claims, (Stanovich, 1999), itsrfe in the field of research will advance only slowigeed a

short timelater, his evident annoyance had deepenaech that he likened the learning disabilities field as
'not ... on a scientific footing and continu[ing] to operate on the borders afduseience(Stanovich, 2005,
p103). His position therefore fiercely advocates a more inclusive definition of learning disabilities as being
one which effectively discards the term entirely because it is 'redundant and semantically confusing' (op
cit, p39) a persistent argument that others echo. Lauchlan & Boyle (2007) broadly question the use of
labels in special education, concluding that aside from being necessary in order to gain access for suppor
and funding related to disability legislation, thegative effects on the individual can be considerable and
may include stigmatization, bullying, reduced opportunities in life and perhaps more significantly, lowered
expectations about what a 'labelled' individual can achieve (ibid, p41) as also repodee. &torwich

(1999, 2008, 2010) has written extensively about the connotations of labelling, persistently arguing for a
cleaner understanding of differences in educational contexts because labels are all too frequently
stigmatizing and themselves disalgjrreferring to the 'dilemma of difference’ in relation to arguments

'for' and 'against' curriculum commonality/differentiation for best meeting the educational needs of
differently-abled learners. Armstrong & Humphrey (2008) suggest a 'resistarmmmmodtion' model to

explain psychological reactions to a ‘formal’ identification of dyslexia, the 'resistance’ side of which is

15




typically characterized by a disinclination to absorb the idea of dyslexia into theaselépt, possibly

resulting from perhaps me often, negatively vicarious experiences of the stigmatization attached to
'difference’, whereas the 'accommodation’ side is suggested to take a broadly positive view by making a
greater effort to focus and build on the strengths that accompany a dysperfile rather than dwell on
difficulties and challenges. McPhail & Freeman (2005) have an interesting perspective on tackling the
challenges of transforming learning environments and pedagogical practices into genuinely more inclusive
ones by exploringhe 'colonizing discourses' that disenfranchise learners with disabilities or differences
through a process of being 'othered'. Their conclusions broadly urge educationalists to have the courage t
confront educational ideas and practices that limit thghtls of many student groups (ibid, p284). Pollak
(2005) reports that one of the prejudicious aspects of describing the capabilities of individuals under
assessment is the common use of nerefierenced comparisons. This idea is inherently derived from the
long-established process of aligning measurements of learning competencies to dubious evaluations of
'intelligence’, standardized as these might be (for example Wechsler Intelligence Scale assessments to
identify just one), but which fail to accommodate cpetencies and strengths which fall outside the
conventional framework of 'normal’ learning capabilitigbat is, in accordance with literagominant
education systemsNorwich (2013) also talks more about ‘capabilities’ in the context of 'special

educdional needs', a term he agrees, is less than ideal. The ‘capability approach' has its roots in the field
welfare economics, particularly in relation to the assessment of personabeily and advantage (Sen,

1999) where the thesis is about individslatapabilities to function. Norwich (op cit) puts the capability
approach into an educational context by highlighting focuslimersityas a framework for human

development viewed through the lens ofdal justice which is an interesting parallel to Co® N & G K S
diversity taken from a neurological perspective as discussed abtngall has considerable relevance to
disability in general but particularly to disability in education where the emphaseveryonebecoming

more functionally able (Huges, 2010) is clearly aligned with the notion of inclusivity and the equal
accommodation of difference because the focus is inherently positive as opposed to dwelling on deficits.

and connects well with the principles of universal design for learningneatlabove.

Impact of the processes of identification

Having said all this, exploring the immediate emotional and affective impact thadrdeesof evidencing
and documenting a learner's study difficulties has on the individual under scrutiny is g rind
emerging research field. (Armstrong & Humphrey, 2008). Perhaps as an indication of an increasing

awareness of the value of finding out more about how an individual with dydiegisabout their dyslexia,
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there have been relatively recent resehrstudies that relate life/learning histories of individuals with
dyslexia (eg: Dale & Taylor, 2001, Burden & Burdett, 2007, Evans, 2013, Cameron & Billington, 2015,
Cameron, 2016). One intriguing study attempts to tease out meaning and understandinthé&sen

through the medium of social media (Thomson et al, 2015) where anonymous 'postings' to an online
discussion board hosted by a dyslexia support group resulted in three, distinct categories of learning
identities being establishedearningdisabled differently-enabled, and societalglisabled. The

researchers observed from these postings that while some contributors took on a mantle of 'difference’
rather than 'disability’, expressing positiveness about their dysletated strengths, most appeardd be
indicating more negative feelings about their dyslexia, with some suggesting that their 'disability identity’

had been imposed on them (ibid, p1339) not the least arising through societal norms for literacy.

The pilot study that underpinthis current research project (Dykes, 2008) also explored feelings about
dyslexia which was designed as a secondary aspect of its data collection process but it emerged that
individuals responding to the enquiry were keen to express their feelings about their idyatekhow they
felt that it impacted on their studies. In the light of the findinggtat earlier research, perhaps it should
have been unsurprising to note this current projectthe significant number of questionnaire replies that
presented quite hartfelt narratives about the respondestdyslexiaSome 9% of hie 98 QNR replies
returned by students with dyslexiacluded data at this level. The complete portfolio of narratives can be
accessed on the project webpadasre! and it is intended to explore this rich pool of qualitative data as
the constraints of the project permit although it is anticipated titdikely thatfurther, postproject

research will be required in due cae to fully understand it.

It may be through a collective study (in the future) of others' research in this area that conclusions can be
drawn relating to the immediate impact on individuals when they learn of their dyslexia. However in the
absence of anguch metaanalysis being unearthed so far, even a cursory inspection of many of the
learning histories presented in studies that have been explored to date generally reveals a variety of
broadly negative and highly selbnscious feelings when individudédeim of their dyslexia. Although such
reports strongly outweigh those from othéarnerswho claimeda sense of relief that the ‘problem’ has
been 'diagnosed' or that an explanation has been attributed to remediate their feelings of stupidity as
experienced throughout earlier schooling, it is acknowledged that there is some evidence of positive
experiences associated with learning about ones dyslesiaeported earlierThis current project aims to

be a contributor to this discourse as one facet of theestionnaire used to collect data sought to find out
more about how dyslexic students learned about their dyslexia. A development feature of the project will

co-relate the disclosures provided to respondents' narratives about how they feel about thebaxity

L http://www.ad1281.uk/phdQNRstudentsay.html
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where this information has also been provided. As yet, a methodology for exploring this has still to be
developed and this process may also be more likely to be part of the future research that it is hoped will

stem from this current project.

Howeve, and as already explored variously above, it seems clear that in the last two decades at least,
many educators and researchers in the broad domain of revisiting the scope and presentation of-tertiary
level learning and thinking are promoting a more emiened view. It is one that rails against the deficit
discrepancy model of learning difference. It seeks to displaces entrenched ideology rooted in medical and
disability discourses with one which advocates a paradigm shift in the responsibility ofstoeliens of
knowledge and enquiry in our places of scholarship to one which more inclusively embraces learning and
study diversity. There is a growing advocacy that takes a smmiatructionist view to change the system
rather than change the people (eBollak, 2009), much in line with the Universal Design for Learning
agenda briefly discussed above. Bait 'adjustments’, welmeaning as they may be, will be discarded
because they remain focused on the 'disabling' features of the individuahddtb the already

burdensome experiences of being part of a new learning commuaitiactor which of course, affects

everyone coming to university.

To explore this point a little further,raexample that comes to mind is

technology 'solutions' that are desigdéo embed alternative practices
and processes for accessing and manipulating information into not onl
called 'disabled’ learners' but into everyone's study strategiHsese are
to be welcomed and great encouragement must be given to institutions
experiment with and hopefully adopt new, diverse practices of curriculum delivery although the rapid
uptake of this seems unlikely in the current climate of financial desperation and austerity being
experienced by many of our universities at this time. iHgwaid this, encouraging or perhaps
evenrequiringstudents to engage with technology in order to more easily facilitate inclusivity in study
environmentscan raise other additional learning issues such as the investment in time necessary to maste
the technology (Dykes, 2008). These technologies may also remain teodividualized nor easto-

match to the learning strengths and weaknesses of many increasingly stressed students (Seal&§@008).
for differently-abled learners, these 'enabling’ solut®may still require the adoption of additional,
compensatory study practices, and may often be accompanied by an expectation to have to work and
study harder than dters in their peeigroup in an aademy which requires continuous demonstration of a

high sandard of literacy as a marker of intellectual capability (Cameron & Billington, 2015) and which
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moves to exclude and stigmatize those who cannot produce the expected academic outcome in the 'right’
way (Collinson & Penketh, 2013 ventually we may sdais regime displaced by processes that will

provide a much wider access to learning resources and materials that are available in a variety of formats
and delivery mediums, the study of which can be assessed and examined through an equally diverse rang
of processes and procedures that carry equal mé&td.apology is made for persistently returning to this

point.

To identify, or not to identify?- that is the question

Soa dilemmaarisesabout whether or not to (somehow) identify learning differences ? . ,J
On the one hand, there is a clear and strong argument that favours changing the

system of education and learning so that difference is irrelevant, whilst on the othe

the pragmatists argue that taking such an apgeh is idealistic and unachebte and

that efforts should be focused on findirmgptter and more adaptable ways to 'fix' the

learner.

In the short term at leasihe pragmatists' approacls the more likely one to be adoptdalit in doing so,
constructing an identification process for learning diffieces that attributegpositivenes®nto the learning
identity of the individual rather than burdens them with negative perceptions of the reality of difference
would seem to be a preferenc@his is important for many reasons, not the least bfch is that an
assessment/identification/diagnosis that focuses on deficit or makes the 'subject’ feel inadequate or
incompetent is likgt to be problematic however gkilly it may bedisguisél as a more neutral process.

Not the least this may be due to the lagiimegative perception that an identificatiarf dyslexia often
brings, commonly resulting in higher levels of anxiety, depressive symptoms, feelings of inadequacy and
other negativeemotion experiences which are widely reported (eg: Carroll & lles, 206k&rman et al,
2007, Snowling et al, 2007his is especially important to consider in the desigsetfreport

guestionnaire processes where replies are likely to be more reliable if the respondents feel that the
responses they provide are not necesbiaportraying them poorly, particularly so in the sedporting of
sensitive information that may be adversely affected by social influences and which can impact on

response honesty (Rasinski et al, 2004).

Devising a process for gauging the level ofakalthat an individual may present is only of any value in an
educational context. Indeed, it is hard to speak of this without referringeteerityof dyslexia which is to

be avoided in the context of this papertdeast- because it instantlgontextualizes dyslexia into the
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deficit/discrepancy modeHoweverand as already mentioned) the current climatdabelling a learner

with a measurable learning challendees operaccess to learning support intended to compensate for

the challenge. At univettsi level, this access is based on the professional judgmeatNeeds Assessor

and on andentification of mild, moderate or severdyslexia, with the extent déarning support that is
awarded being balanced against theddferentiated categories of dability, even though the

differentiation boundaries appear arbitrary and highly subjectiVkis support in the first instance is

financial and economic, notably through the award of the Disabled Students' Allowance (DSA) which
provides a substantial levef funding for the purchase of technologyther learningrelated equipment

and personallytailored study support tutorials. This is usually in addition to wider 'reasonable adjustments’
provided as various learning concessions by the institution, sugitesased time to complete exams. To
date, and with the exception of a study by Draffan et al (2007) into student experiences wHxivagded
assistive technologp which one conclusion indicated the significant numbers of recipients electing not to
receive training in the use of the technology that they had been supplied, withother research enquiries
have been foundo farthat explore the extent to which assistive technology provided through the DSA, for
example, is effective in properly amelioragi the challenges that face the dyslexic student learning in
current university environmenishor indeed to gauge the extent to which this expensive provision is even
utilized at all by recipient®Research into the uptake of differentiated study suppfor students with
dyslexiaalso identified a substantial time lag between a formal needs assessment and the arrival of any
technology equipment for many students (Dykes, 2008) which is likely to be a contributing factor to the
low uptake of this type of leaing supportbecause students simply become tired of waiting for the
promised equipment and instead just get on with tacking their studies as best theysoahcomes as no
surprise that the award of DSA funding for students with dyslexia is undemretithis time as perhaps

this is an indication of how financial custodians have also observed the apparent ambivalency towards
technology assistance from students in receipt of the fungwgich ironically may be more due to

systemic failures than to agpceived vacillation amongst studentmore of this below.

However, to return to the point, one of the main aspects of this research project is a reliance on finding
students at university with an unidentified dysletike profile as a core process fastablishing

measurable differences in academic agency between identified and unidentified 'dyslexia’, with this being
assessed through the Academic Behavioural Confidence metric developed by Sander & Sanders (2006). .
to achieve this, incorporating somék of evaluator that might be robust enough to find these students is
key to the research methodology. A discussion about how this has been achieved is presented in the next

section.
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Measuring dyslexia "how 'dyslexic' am [?"

One student encountered it K A & N gol8 asNIOyKI&iHIupport s
specialis at university recountedhat onreceiving the result of his | '!
assessment which indicated that he had a dyslexic learning difference,

asked the assessowell, how dyslexic am | thenPle learned that his

dyslexia wasmild to moderatéwhich left him none the wiser, he shi
One of his (dyslexic) pedeter recounted thathisview was that he did nahink dyslexia was real because

he believed thatéveryonaf given the chance to prove dould e a bit dyslexiqrespondent #9, Dykes,

2008, p95). His modest conclusion to account for his learning challenges was that his problem was that he
was just not as intelligent as others, or thought that perhaps his lack of confidence from an early age

decreased his mental capacity.

There is of course @disparity between 'identifying dyslexia' and ‘'measuring dyslexia'. On the one hand,
certainly for schoehged learners, identifying dyslexia is rooted in establishing capesititat place them
outside the'norm' in assessments of competencies in phonological decoding and automaticity in word
recognition for example, and in other significantly readiaged evaluationslhis has been mentioned

briefly earlier.Some identifiers include an element of assesstrdrworking memory such as the digit

span test, which has relevance to dyslexia because working memory abilities have clear relationships witt
comprehension. If a reader gets to the end of a long or complex sentence but fails to remember the words
at the beginning long enough to connect with the words at the end then clearly this compromises
understanding. All of these identifiers also carry quantifiable measures of assessment although they are
discretely determined and not coalesced into an overall soonealue. Besides, there is widespread
agreement amongst psychologists, assessors and researchers that identifiers used for catchysigttie d
learner at school do natcale up very effectively for use with attu{eg: Singleton et al, 2009). This may b
especiallytrue for the academically able learners that one might expect to encounter at university who

can, either actively or not, mask their difficulties (Casale, 2015) or even feign them if they perceive
advantage to be gaed (Harrison et al, 2008 also reported abovédoweveryecent studies continue to
reinforce the idea that dyslexiaa set of quantifiable cognitive characteristics (Cameron, 2016) but which
extend beyond the common idea that dyslexia is mostly about poor reading, certaicgyoom learner

progresses into the university environment.

So the last two decades or so have seen the development of a number of assessments and screening tes

that aim to identifyg but not specifically to measuredyslexia in adults and particularly higher
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education contexts as a response to the increasing number of students with dyslexia attending university.
Aside from this being a route towards focused study skills support interventions, when a screening for
dyslexia indicates that a full assesmmhfrom an educational psychologist is prudent, this becomes an
essential component for any claim to the Disabled Students' Allowance @dB@)gh ironically the
assessment has to be financed by the student and is not recoverable as part of any subseearel It is

of note, however, that with a recent refocusing of the target group of disabled students who are able to
benefit from the DSA (Willetts, 2014) access to this element of support is likely to be withdrawn for the
majority of students with dylexia at university in the foreseeable future although for this current academic
year (205/17) it is still available. This may he indication that dyslexia is no longer 'officially' considered
as a disability, which is at least consistent with the sfaoidt of this research project, although it is more
likely that the changes are as a direct result of reduced government funding to support students with
additional needs at university rather than any greater understanding of dyslexia based on informed,

researchbased recommendations.

An early example of a screening assessment for adults is the DAST (Dyslexia Adult Screening Test)
developed by Nicholson & Fawcett (1997). This is a neaifersion of an earlier screening tool used with
schootaged learnerdut which followed similar assessment principles, thab&ngmostly based on

literacy criteria although the DAST does include-fiamacy based tests, namely a posture stability test
whichseems curiously unrelated although it is claimed that itdusion is substantiated by pikstudy
research a backward digit span test and a nrwarbal reasoning test. Literature review appears to indicate
that some researchers identify limitations of the DAST to accurately identify students with specifindearni
disabilities, for example Harrison & Nichols@3pfelt that their appraisadf the DAST indicated

inadequate validation and standardization. Computerized screeniolg ttave been available for some
time, such as the LADS (Lucid Adult Dyslexia Sagdiucid Innovations, 2015)) which claims to gatesr

a graphical report that collectgsults into a binary categorization of dyslexia as the individual being 'at
risk' or 'not at risk'. Aside from being such a coarse discriminarisk'again appars to be viewing
dyslexia through the lens ofegative andlisabling attributesThe screening test comprises 5 dabts

which measure nonverbal reasoning, verbal reasoning, word recognition, word construction and working
memory (through the backward digspan test) and indicates that just the final three of these-gegis are
dyslexiasensitive. The reasoning tests are included based on claims that to do so improves screening
accuracy and that results provide additional information ‘that would be hetlipfinterpreting results’ (ibid,
p13), that is, provides a measure of the individual's 'intelligenadiich, in the light of Stanovich's

standpoint on intelligence and dyslexia mentioned earlier, is of dubious worth.
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Warmington et al (2013) responded the perception that dyslexic students present additional learning
needs in university settings, implying that as a result of the increased participation in higher education in
the UK more generally there is likely to be at least a corresponding incgeiasine proportion of students

who present disabilities or learning differences. Incidentally, Warmington et al quotes HESA figures for
2006 as3.2% of studentgntering higher educatiowith dyslexia A veryrecent enquiry directlyo HESA
eliciteddatafor 2013/14 which indicated students with a learning disability accounting for 4.8% of the
student population overallGreep, 2015)and also representing some 48% of students disclosing a
disability, which certainly will make students with dyslexia trggbst single group of studentategorized

with disabilities at university, such that they are currently labelled. It is of note that the HESA data is likely
to be an undefreporting of students with a learning disabilityhat is, specific learning difulty (dyslexia)
because where this occurs together with other impairments or medical/disabling conditions this is
reported as a separate category with no way of identifying the multiple impairments. At any rate, both of
these data are consistent with thenclusions that the number of students with dyslexia entering

university is on the rise. Given earlier mention above about dyslexia beingjrfiessidentified in a

significant number of studentsost-entry it is reasonable to suppose that the actual psgpn of dyslexic
students at university is substantiadly RSSRX GKAa NBaSINOK Aa NBfeAy3

university community in order to address the research questions and hypothesis.

The York Adult AssessmeRevised (YAR) was tle focus of the Warmington et al study which reported
data from a total of 126 students of which 20 were known to be dyslexic. Th&Yodfprises several

tests of reading, writing, spelling, punctuation and phonological skills that is pitched most diceaigess

the abilities and competencies of students at university (ibid, p49). The study concluded that tfe NaSA
good discriminatory power of 80% sensitivity and 97% specificity but given that the focus of the tests is
almost entirely on literacypased activities, it fails to accommodate assessments of the wide range of other
strengths and weaknesses often associated with a dyslexic learning profile that are outside the envelope «
reading, writing and comprehension. A similar criticism mighebeled at the DAST as this largley focuses
on measuring literacpased deficits. Indeed, Channock et al (2010) trialed a variation of thdRYAA
adjusted in Australia to account for geographical bias in the UK version as part of a search for a more
suitable @sessment tool for dyslexia than those currently available. Conclusions from the trial with 23
dyslexic students and 50 controls were reported as 'disappointiog' not to the YAAR's ability to
differentiate between the two groups, but with it's capgdio identify any individual person as dysléxic

(ibid, p42) as it failed to identify more than twhbirds of previously assessed dyslexic students as dyslexic.

Channock further narrates that sekporting methods proved to be a more accurate identifidfinegrad's
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(1994) Adult Dyslexia Checklist was the instrument used for the comparison. A further criticism levelled at
the YAAR was that it relied on data collected from students in just one HE institution, suggesting that that
differences between studds in different institutions was an unknown and untaflable variable which

was notaccounted forbut which might influence the reliability and robustness of the metric

Aside from the use of norrreferenced evaluations for ideiflying dyslexia as a slirepancy between
intellectual functioning and reading ability beingntroversial, one interesting studyghlighted the

frequently neglected factors of test reliability and error associated with a single test score, with a
conclusion that a poor grasp td@st theory and a weak understanding of the implications of error can easily
lead to misliagnosis (Cotton et al, 2005) in both directi@rthat is, generating both false positivasd

false negatives.

Tamboer & Vorst (2015) developed an extensive-rsgbrt questionnairebased assessment to screen for
dyslexia in students attending Dutch universities. Divided into three sections: biographical questions,
general language statements, and specific language statements, which although still retaining a strong
literacy-based focus, this assessment tool does include items additional to measures of reading, writing
and copying, such as speaking, dictation and listening. In the 'general language statements' section some
statements also referred to broader cognéiand studyrelated skills such as 'l can easily remember faces'
or 'l find it difficult to write in an organised manner'. This se¢mbe making a better attempt at

developing processes to gauge a wider range of attributes that are likely to impadromig and study
capabilitiesin the search for an effective identifier for dyslexia in university students. This model is
consistent with an earlier seteport screening assessment which in its design, acknowledged that students
with dyslexia face chalhges at university that are in addition to those associated with weaker literacy
skills (Mortimore & Crozier, 2006)n contrast to Channock's findings concerning the -RA&ported

above, Tamboer & Voorst's assessment battery correctly identified tHe@&n dyslexic students in their
research group that is, students who had documentary evidence as swthough it is unclear how the
remaining 40 students in the group of 67 who claimed to be dyslexic were identified at thegbrstage.
Despite ths apparent reporting anomaly, this level of accuracy in identification is consistent with

their wider review of literature concluding that there is good evidence to support the accuracy -of self

report identifiers (ibid, p2).
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Howeverin none of the more reently developed screening tools is there mention of a criterion that
establishesowdyslexic a dyslexic student-ithat is, the severity of the dyslexia (using 'severity' advisedly
as in itself, the term reverts to the model that to be dyslexic isdalsadvantagedas mentioned

earlier). Elliott & Grigorenko (2014) claim that a key problem in the development of screening tools for
dyslexia is in setting a separation boundary between-dgslexic and dyslexic individuals that is reliable
and which cts across the range of characteristics or attributes that are common in all learners in addition

to literacy-based ones and especially for adults in higher education.

To this end, it was felt that none of the existing evaluators would be able
not only acurately identify a dyslexic student from within a normative grog

of university learnersthat is, students who include none previously

identified as dyslexic nor any who are purporting to be dyslelid also
ascribe a measure of their dyslexia teetidentification. In addition and given the positive stance that this
project takes towards including learners with dyslelia profiles into an integrated and universal learning
environment, the design of the evaluator needed to ensure that all studiefitshat they are within its

target and that it did not present a necessarily deficit nor disability focus. For this research at least, it was

felt that such a metric should be developed and needsatisfy the following criteria:

9 itis a seHreport tool requiring no administrative supervision;

9 itis not entirely focused on literaaglated evaluators and attempts to cover the range of wider academic issues that
arise through studying at university;

1 itincludes some elements of learning biography;

9 its =lf-report stem items are equally applicable to dyslexic as to-thsiexic students;

91 itis relatively short as it would be part of much larger-seffort questionnaire collecting data about the 7 other
metrics thatare being explored in this research peat;

9 itdraws on previous seteport dyslexia identifiers which could be adapted to suit the current purpose to add some
prior researckhbased validity to the metric;

9 the results obtained from it will enable students to be identified who appear to begotésy dyslexidike attributes
but who have no previous identification of dyslexia;

91 through further development work in due course, it will connect with the psychometric profile maps (avdiéab)e
generated from data also collected in the main project questionnaire, in ways that are bidirectional, leading to a
validation of the profile maps as an additional discriminator for identifying dyslexia in higher education stut@kats. [
profile maps reflect the data collected on the 6 psychometric scales: Learning Related Emotions (LRE), Anxiety
Regulation & Motivation (ARM), Academic Sfficacy (ASE), Selsteem (SE). Learned Helplessness (LH) and Academic

Procrastination (AP). More abbthese is available on the project's webpages
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This metric is being described as hgslexia Indexf a student's learning profile
and will attempt to collectively quantify learning, study and leardamggraphy
attributes and characteristics into amparative measure which can be used as

discriminator between students presenting a dyslexic or a-dgsiexic profile. The

measure is akin to a coefficient and hence adopts no units. The tool that has b
developed to generate the index value will béerged to as the Dyslexia Index Profiler, and Dyslexia Index
will be frequently abbreviatedt®x ¢ KA a4 Aa Fff RSALIAGS GKS NBaSI NOF
WREAESEAIFIQ & I RSAONALII2NI 2F | ¢ A RSBGstichlthaycarbbe 2 T f
observed and objectively assessed in all learners in university settings. However, in the interests of

expediency, the term will be used throughout this study.

To recap: the principle focus of this research project is exploring thageketween dyslexia and

academic agency in higher education students. Zimmerman (1995) neatly explained that academic agenc
can be thought of as a sense of [academic] purpose, this being a product-effealty and academic
confidence and which is timethe major influence on academic accomplishment (ibAdh) extensive review

of academic agency in the context of its applicability to university learning and also in relation to its major
component factorg; those of academic seéfficacy and academic nbdencec will be presented in the

final thesis as therés not the scopén this current papeto discuss academic agency propeHpwever, a
reported abovegiven that the construct of academic agency is an umbrella term for at least the two more
spegfic subconstructs mentioned, the evaluation of academic agency for this research project will be
conducted through the use @ander & Sanders (200®)etric for evaluating aademicconfidence, the
Academic Behavioural Confidence Scabeiginally a 24tem scale and which is included in the main
research questionnaire. In addition to this, academic-s#ltacy, together with five further sub

constructg that are being suggested may be addition@2 y § NA o dzi 2 NBE T OG2NAR G2
overallacademic agencare also evaluated through the questionnaiferguments will be presented in the
final thesis to support this postulaticand it is hoped that blending data collected through all of these will
enable robust comparisorte be madebetween stidents with identified dyslexia, students with hidden

and unidentified dyslexiike profileandnon-dyslexic studentsA brief summary of results obtained to

date is presented in the fal section of this paper, below, and these appear to be indicatiagttiere are

clearly measurable and significant differences to report.

2these being: Learning Related Emotions, Anxiety Regulation & MotivatiorE$e&m, Learned Helplessnessl Academic
Procrastination. As part of the discussion section of the final thesis, an argument will be presented and developed tdtsippor
contribution of these additional metrics into academic agency.
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Dyslexia Index (Dx)

This metric has been devised and developed to satisfy the criteria above. It he
been constructed following review of dyslexia sdintifying evaluators such as
the BDA's Adult Checklist developed by Smythe and Everatt (2001), the origir
Adult Dyslexia Checklist proposed by Vinegrad (1994) upon which many

subsequent checklists appear to be based, and the much later, York Adult

Assessment (Warmington et al, 2QMhich has a specific focus as a screening

tool for dyslexia in adultand which, despite the limitations outlined earlier, was found to be usefully
informative. Also consulted and adapted has been work by Burden, particularly the 'Myself as a Learner
Scéde' (Burden, 2000), the useful comparison of referral items used in screening tests which formed part of
a wider research review of dyslexia by Rice & Brooks (2004) and more recent work by Tamboer & Vorst
(2015) where both their own seteport inventory d dyslexia for students at university and their useful

overview of other previous studies were consulted.

It is widely reported that students at university, by virtue of being sufficiently academically able to progress
their studies into higher educatiohave frequently moved beyond many of the early literacy difficulties

that may have been associated with their dyslexic learning differences and perform competently in many
aspects of university learning (Henderson, 2015). However the nature of studyatsity requires

students to quickly develop thegrenericskills in independent sethanaged learning andhdividual study
capabilities, and enhance and addbpeir abilitiesto engage with, and deal resourcefully with learning
challenges generally not eauntered in tleir earlier learnindnistories (Tariq & Cochrane, 2003).

Difficulties with many of these learning characteristics or 'dimensions' that may be broadly irrelevant or go
un-noticed in children, may only surface when these learners make thsitran into the university

learning environmentMany studentsstruggle to deal witthese new and challenging learning regimes,
whether dyslexic or not and this has seen many, if not most universities developing generislgtisdy

and/or learning develpment facilities and resources to suppait students in the transition from

managed to selfnanaged learningndeed, for manywho subsequently learn of their dyslex@aining an
understanding about why they may be findingiwersity increasingly diffidt, and even more so than their
friends and peersjoes not happen until their second or third year of study. One earlier research paper
established that more than 40% of students with dyslexia only have their dyslexia identified during their

time at uniwersity (Singleton et al, 1999) and given acknowledgement that widening participation and
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alternative access arrangements for entry to university in the UK has certainly increased the number of
students from undeirepresented groups moving into universigatning (Mortimore, 2013) although given
higher participation in higher education generally it is greportionrather than thenumberthat might be

a better indicator, it is nevertheless possible that this estimate remains reasonable, and might further
suggest that many dyslexic students progress to the end of their courses remaining in ignorance of their
learning difference, and indeed many also will gain a rewardaaglemicoutcome in spite of this

suggesting that their dyslexia, such that it may ketrelevant to their academic competency and indeed,

has had little impact on their acadermagency

But there are many reasons why dyslexia is not identified at university and a more comprehensive
discussion about this will be presented in the final ieeblowever one explanation for this late, or ron
identification may be because these more, 'personal managenrigpé dimensions of dyslexia are likely to
have had little impact in themselves on earlier academic progress because-sgeadlearners are

supervised and directed more closely in their learning at those stages. At university however, the majority
of learning is selflirected, with successful academic outcomes relying more heavily on the development of
effective organizational and timmanagemat skills which may not have been required in earlier learning
(Jacklin et al, 2007). So because the majority of the existing metrics appear to be weak in gauging many c
the study skills and academic competencies, strengths and weaknesses of studertgshaitia thamay

either co-exist withpersistent literacybased deficitor have otherwise displaced therthis raised a

concern about usig any of these metrigser se, a concern shared by many educators workingtadace

with university students (egChanock et al, 2010, Casale, 2013) where there has been a recent surge in
calls for alternative assessmeanwhich more comprehensively gaugevider range of study attributes,

preferences and characteristics.

So two preliminary enquiries were developdtat sought to find out more about how practitioners are
supporting and working with students with dyslexia in UK universities with a view to guiding the
development of the Dyslexia Index on the basis that grounding it in the practical experiences ofyworkin
with students with dyslexia in university contexts could be a valuable alternative to basing the profiler on
theory alone. The first enquiry aimed to find out more about the kind of working definition of dyslexia that
these practitioners wre adopting, esults are reported on the project webpages and will be more deeply
explored later with a full analysis presented in the final theEise second aimed to explore

the prevalenceof attributes and characteristics associated with dyslexia that were typieatlguntered by

these practitioners in their direct interactions with dyslexic students at university on-#oddgy basis.
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The results of this second enquiry have been used as the basis fangule Dyslexia Index Profiler and

are reported in the neixsection.

Construction of the Dyslexia Index (Dx) profiler

Introduction

The Dyslexia Index (Dx) profiler forms the finalt2én Likert scale on the main research questionnaire for

this project which has been deployed to students during the summer tdr2016.
This final section of the main QNR addresses respondents to:

1 ‘'reflect on other aspects of approaches to your studying or your learning higterfiaps related to difficulties you may

have had at schooland also asks about your time managemant organizational skills more generally.'

The bank of 20 'leaf* statements comprise the 18 stagats from the baseline enquias detailed below)

plus two additional statements relating to learning biography:

1 'When | was learning to read at school, teoffelt | was slower than others in my class’;

1 ‘'In my writing at school | often mixed up similar letters like 'b" and 'd' or 'p' and 'q'

and these leaf statements are collectively preceded by the 'stem’ statenBmivhat extent do you agree

or disagre with these statements ..Respondents register their level of acquiesence using the input
variable slider by adjusting its position along a range from 0% to 100% with the value on the final position
being presented in an output window. The complete magsearch questionnaire of which this metric

comprises the final section, is available to viesve’.

To what extent do you agree or disagree with these statements ...

0% = strongly disagree <-> 50% = undecided or neutral <-> 100% = strongly agree

3.01 When | was learning to read at school, | often felt | was slower than others in my class .

My spelling is generally very good

| find it very challenging to manage my time efficiently

I can explain things to people much more easily verbally than in my writing

3 http://www.ad1281.uk/researchQNR.html
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Each respondent's results were collated into a spreadsheet, adjusted where spdbif@df reverse
coding some data, for exampleletails below) and the Dyslexia Index (Dx) is calculated as the weighted
mean average of the inputalues that the respondent set against each of the leaf statements. The final
calculation generates a valuetween 0 < Dx < 1000. The process of weighting the mplute for each

leaf statement arises from analysis of thet@aollected in the baseline enquiwhereby the weighting
applied is derived from the mean average prevalence of each attribute, or 'dim@rof dyslexia that

emerged from that data.

An attempt has been mad®e try choose the wording dhe leaf statements carefully so that the complete
bank has a balance of positivelyorded, negativelyworded and neutral statements overall. There is

evidence that to ignore this feature of questionnaire design can impact on internal consistency reliability
although this practice, despite being widespread in questionnaire design, remains controversial (Barnette,
2000) with other more recent studies reporgrthat the matter is far from clear and requires further

research (Weijters et al, 2010). A development of this Dyslexia Index Profiler will be to explore this issue i

more depth.

A working trial of a standalone version of the Dyslexia Index profiledrwdrieduces an immediate Dx

value is availablbere® but which, it is stressed, has been created and published online initially to support
this paper, although it is hoped that further developmentlwe possible, most likely as a research project
beyond this current study. So it must be emphasized that this isafitgtdevelopment profiler that has
emerged from the main research questionnaire data analysis to date and has a slightly reduiteoch 16
format. Details about how this has been developed will be presented in the final thesis as constraints in

this paper prevent a comprehensive reporting of the development process here

Baseline EnquiryCollecting data about the prevalence of 'dimensis’ of dyslexia

This tool aimed taollect data about the prevalence and frequency of attributes, that is, dimensions of
dyslexia encountered by dyslexia support professionals in their interactions with dyslexic students at their
universities. An electran questionnaire (eQNRJas designed, buikind hosted on this project's

webpages, availableere®. Alink to the eQNRvas included in an introduction and invitation to participat
sentby email to 116 of the UK Higher Education institutions listed on the Universities UK database. The e

mail was directed to each university's respective student service for students with dyslexia where this

4 http:// www.ad1281.uk/Dxr.html
5 http://www.ad1281.uk/dyslexia_dimensionsQNR.html
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could be established from universitieselpages (which was most of them) or otherwise to a more general
university enquiries enail address. Only 30 replies were received which was disappointing, although it was
felt that the data in these reps was rich enough to providebstantive enough bseline datavhichcould
positively contribute tadhe development of theDyslia Index Profileand hencat couldincorporated

into the project's main research questionnaire scheduled for deployment to students later on.

The point of this preliminary engry was twofold:

1 by exploring the prevalence of attributes (dimensions) of dyslexia observed 'at the chalkface' rather than distilled
through theory and literature, it was hoped that this data would confirrattthe dimensions being gauged through the
enquiry were indeedsignificantfeatures of the learning and study profiles of dyslexic students at universitythier
design feature of the enquiry was to provide space for respondents to add other dimensions that they had encountered
and which were releant. These are shown below together with comments about how tiveye dealt with;

1 through analysis of the data collected, value weiggs would be ascribei the components of theDyslexia Index
Profiler when it was built and incorporated into the mairsearch questionnaire. This was felt to be a very important
aspect of this preliminary enquiry because it was an attempt to establishelative prevalence of dimensioras it was
felt that this could be a highly influential factor in determining a measafrdyslexia, this being the most important

feature of the profiler so that it could be utilised as a discriminator between dyslexic andysbexic students

A main feature of tk design of the eQNRjas the development of inpeiariable sliders to didpce the
conventionally used Likert scale item discrete sqgaiant anchors to enable respondents to record their
inputs (Ladd, 2009). Controversy exists relating to the nature of discrete selectors for Likert scale items
because data collected through tigally 5 or #point scales needs to be coded into a numerical format to
permit statistical analysis. The coding values used are therarbitrary and coarsgrainedand the
controversy relates to the dilemma about using parametric statistical analyst®gs with what is

effectively nonparametric data that is, it is discrete, interval data rather than continuous. (Brown, 2011,
Carifio & Perla, 2007 & 2008, Jamieson, 2004, Murray, 2013, Norman, 2010, Pell, 2005). Through using
input-variable slider fuationality in this preliminary enquiry, this not only addressed this issues because
the outputs generated, although technically still discrete because they are integer values, nevertheless
provide a much finer grading and hence may be more justifiably uspdrametric analysis. THiaseline
enquiry also served the very useful purpose of testing the technology and gaining feedback about its ease
of use to determine whether it was robust endugnd sufficiently accessibte use in the in the project's

main studentquestionnaire later or should be discarded in favour of more conventionally constructed
Likert scales items. Encouraging feedback was received, so the process was indeed included in the main

research questionnaire deployed to students.
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In this peliminary enquiry 18 attributes, 'dimensions’, of dyslexia were set out in the eQNR collectively

prefixed by the question:
1 'In your interactions with students with dyslexia, to what extent do you encounter each of these dimensions?

In the QNR, each Likestyle stem statement refers to one dimension of dyslexia. 18 dimensions were
presented and respondents were requested to judge the frequency that each dimension was encountered
in interactions with dyslexic students as a percentagallahteractions wih dyslexic students. For

example in the statement: "students show evidence of being disorganized most of the time" a respondent
who judged that they 'see’ this dimension in 80% of all their dyslexic student interactions would return
'80%'" as their responge this stem statement. It was anticipated that respondents would naturally dis
count repeat visitors from this estimate although to do so was not made explicit in the instructions as it
was felt that this would ovecomplicate the preamble to the queshoaire. It is recognized that there is a
difference between 80% of students being 'disorganized' and 'disorganization’ being encountered in 80%
interactions with students. However it was felt that since an overall 'feel' for prevalence was the aim for
the questionnaire, the difference was as much a matter of syntax as much as distinctive meaning and so

either interpretation from respondents would be acceptable.

Respondents were requested to record their estimate by moving each slider along a continalgus s

ranging from 0% to 100% according to the guidelines at the top of each of the 18 leaf stateifieats.

default position for the slider was set at 50%. With hindsight, it may have been better to have set the
default position at 0% in order to encouragespondents to be properly active in responding rather than
somewhat inert with some statements that were considered with ambivalence which may have been the
case with the default set at 50%. This could only have been established by testing prior tynukmidor

which time was not available. Research to inform this is limited at present as the incorporation of
continuous rating scales in online survey research is relatively new technology although the process is no
becoming easier to implement and heniseattracting research interest (eg: Treiblmaier & Flizmoser,

2011).

0% = never 50% = in about half 100% = all the time |

students show evidence of being very disorganized most of the time ' ’ 50 % ‘

32




.0% = never 50% = in about half 100% = all the time I

students show evidence of being very disorganized most of the time l ‘ 80 % ‘

¢KS my €SIFF adrdSySyitas t106SttftSR W5AYSYaAzy nawm

a0dzRSydaQ alLlSttAy3a A& ISYSNItte OSNEB LI22NJ
students say that they find it very challenging to manage their time effectively
students say that they can explain things more easily verbally than in their writing

student show evidence of being very disorganized most of the time

1

2

3

4

5. in their writing, students say that they often use the wrong word for their intended meaning

6. students seldm remember appointments and/or rarely arrive on time for them

7. students say that when reading, they sometimegead the same line or miss out a line altogether

8. students show evidence of having difficulty putting their writing ideas into a sensible order

9. students show evidence of a preference for mindmaps or diagrams rather than making lists or bullet points when
planning their work

10. students show evidence of poor shdadrm (and/or working) memory, for example: remembering telephone numbers

11. students sayhat they find following directions to get to places challenging or confusing

126 KSy a02LAy3 2dzi LINRP2SOGa 2NJ LI FyyAy3d GKSANI 62N = aid
than focusing on details

13. students show evidence of creatiee innovative problerrsolving capabilities

14. students report difficulties making sense of lists of instructions

15,40 dzRSy ia NBLIZ2NI NBIdzA F NI e 3IFSGidAy3a GKSANI wiSTFiaQ yR

16. students report their tutors telling them that their essays or assignmangsconfusing to read

17. students show evidence of difficulties in being systematic when searching for information or learning resources

18. 4 dzRSyia | NB OSNEB dzygAffAy3ad 2N 4K2¢ | yEASGE 6KSy & ¢

It is acknowledged that this does not constit@e exhaustive list of dimensions and in the preamble to the
guestionnaire this was identified. In order to provide an opportunity for colleagues to record other,
common (for them at least) attributes encountered during their interactions with studer#¢¥aNB S i S E
FNBFQ gl a AyOfdzRSR yR LI IFOSR G GKS F220 2F GK
other attributes, they were also requested to provide a % indication of the prevalence. In total, an
additional 24 attributes were reportedith 16 of these indicated by just one respondent each. 2 more

were reported by each of 6 further respondents, 1 more reported by each of 3 respondents and 1 more

reported by 4 respondents. To make this clearer to understand, the complete set is prebetbad

Additional attribute reported % prevalence
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poor confidence in performing routine tasks 90 85 80 *n/r

slow reading 100 80  *n/r
low selfesteem 85 45
anxiety related to academic achievement 80 60
pronunciation difficulties / pronunciabin of unfamiliar vocabulary 75 70
finding the correct word when speaking 75 50
difficulties taking notes and absorbing information simultaneously 75  *nir
getting ideas from 'in my head' to 'on the paper' 60  *n/r
trouble concentrating whn listening 80
difficulties proofreading 80
difficulties ordering thoughts 75
difficulties remembering what they wanted to say 75

poor grasp of a range of academic skills 75

not being able to keep up with notiaking 75

getting lost in lectures 75
remembering what's been read 70
difficulties choosing the correct word from a spellchecker 60
meeting deadlines 60
focusing on detaibeforelooking at the 'big picture’ 60
difficultieswriting a sentence that makes sense 50
handwriting legibility 50
beinghighlyorganized in deference to 'getting things done' 25

having to reread several times to understand meaning n/r
profound lack of awareness of their ovacademic difficulties *nlr

(* n/r = % not reported)

It is interesting to note that the additional attribute most commonly reported referred to
students'confidence in performing routine tasksy which it is assumed is meant ‘academic tadkstas

felt that this provided encouragement that the more subjective-sepiort, Academic Behavioural

Confidence scale that is incorporated into the main research questionnaire would account for this attribute
as expected, and that to factor the construt'confidence' into the Dyslexia Index Profiler would not be
necessary. However this may be a consideration for the future development of the-atane Profiler in

due course.
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Data collected from the questionnaire replies was collated inspr@adsheetind in the first instance,

simple staistics were calculated to provide the mean average prevalence for each dimension, together
with the standard deviation for the dataset and the standard error so that 95% confidence intervals for the
background populabn means for each dimension could be established to provide an idea of variability.
The most important figure is the sample mean prevalence because this indicatagdtagefrequency

that each of these dimensions were encountered by dyslexia suppofégsmnals in university settings.

For example, the dimension that was encountered with the greatest frequency on averagedents

show evidence of having difficulty putting their writing ideas into a sensible aviltbra mean aveage
prevalence otlose to 76%T he table below presents the dimensions according to the average prevalence
which in itself presents an interesting picture of 'in the field' encounters and it notable that the top three
dimensions appear to be particularly related to orgamgzthinking. A deeper analysis of these results will

be reported in due course.

Interesting in itself as this data is, the point of collecting it has been to inform the development of the
Dyslexia Index (Dx) Profiler to be included in the main researestigmnaire and it was felt that there was
sufficient justification to include all 18 dimensions into the Dx Profiler but that to attribute them all with an
equal weighting would be to dismiss the relative prevalence of each dimension, determined from thei
rankings of mean pralence shown in the table belo8o by aggregating inpwtalues assigned to each
dimension in the Dx Profiler on a weighted mean basis it was felt that the result, as presented by the
Dyslexia Index value, would be a more represamtindication of any one respondent presenting a
dyslexialike profile of study attributes or not. Hence this may then be a much more reliable discriminator

for sifting out 'unknown' dyslexic students from the wider research group of (declaredjlysiaxc

students.
dim# Dyslexia dimension mean stdev  sterr 95% ClI for pu
prevalence
8 stugent_s show ewdence.of having difficulty putting thei 757 14.75 269 70.33 < 1 < 81.07
writing ideas into a sensible order
7 students say that vyhen readllng, they sorimegs reread 746 14.88 279 69.15 < |1 < 79.98
the same line or miss out a line altogether
students show evidence of poor shagrm (and/or
10 working) memory- for example, remembering telephone 74.5 14.77 2.70 69.09 < u<79.84
numbers
18 students arevery unwilling or show anxiety when asked 717 17.30 316 65.44 < 1 < 78.03

read 'out loud'
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students say that they can explain things more easily

3 verbally than in their writing 70.6 15.75 2.88 64.84 <1< 76.30

16 studeqts report their tutors'telhg them that their essays 70.4 14.60 267 65.00 < 1 < 75.71
or assignments are confusing to read

5 students say thgt they find it very challenging to manag 69.9 17.20 314 63.67 < |1 < 76.19
their time effectively

17 students shoyv ewdgnce of Q|ff|cuIBen bgmg systematic 64.3 19 48 356 57.21 < 1 < 71.39
when searching for information or learning resources

13 stud.ent show gyldence of creative or innovative probiel 63.2 1955 357 56.08 < |1 < 70.32
solving capabilities

4 students show evidence of bej very disorganized most 572 20.35 372 49.79 < 1 < 64.61

the time

when scoping out projects or planning their work, stude
12 express a preference for looking at the 'big picture' rath 57.1 18.00 3.29 50.58 < u < 63.69
than focusing on details

students show evidence of a preference for mindmaps
9 diagrams rather than making lists or bullet points when 56.7 17.44 3.18 50.32 <u<63.01
planning their work

1 students' spelling is generally poor 52.9 21.02 3.84 45,22 < u <60.52

student saythat they find following directions to get to

11 . : 52.3 20.74 3.79 44,78 < 1 < 59.88
places challenging or confusing

14 _student_s report difficulties making sense of lists of 520 2213 4.04 43.98 < 1 < 60.09
instructions

15 stydents report regularly gettintheir 'lefts' and 'rights 517 18.89 3.45 44.83 < 1 < 58.57
mixed up

5 in their wrmr_\g., students say 'ghat they often use the wrc 478 20.06 3.66 40.46 < 1 < 55.07
word for their intended meaning

6 students seldom remember appointments and/or rarely 35.7 19.95 364 28.41 < |1 < 42.93

arrive on time for them

The graphic below shows the relative rankiogsll 18 dimensions agaibut with added, hypothetical
numbers of interactions with dyslexic students in which any particular dimension would benpedse

based on the mean average prevalence. These have been calculated by assuming a baseline number of
student interactions of 100 for each questionnaire respondent (that is, professional colleagues who
respondedto this baseline enquijy hence generating total hypothetical number of interactions of 3000

(30 QNR respondents x 100 interactions ea€hg graphic below shows the relative rankings of all 18
dimensions again, So for example, the mean average prevalence for the dimestgdemts show

eviderce of having difficulty putting their writing ideas into a sensible ondef5.7% based on the data
collected from all respondents. Bhimeans that we might expect any one of our dyslexia support

specialists to experience approximately 76 (independenijent interactions presenting this dimension
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out of every 100 student interactions in total. Scaled up as a proportion of the baseline 3000 interactions,

this produces an expected number of interactions of 2271 presenting this dimension.

Complex and fidgl as this process may sound at first, it was found to be very useful for gaining a better
understanding of what the data means. With hindsight, it may have enabled a clearer interpretation to
have been made if the preamble to the questionnaire had veryi@dp made clear that the interest was

in independenstudent interactions to try to ensure that colleagues did nount the same studentisting

on two separate occasionsesenting the same dimension each time. It is acknowledged that this may be a

limiting factor in the consistency of the data collected and mention of this has already been made above.

We should note that this QNR has provided data about the prevalence of these 18 dimensions of dyslexia
not from a selreporting process amongst dygie students, but on the observation of these dimensions
occurring in interactions between professional colleagues supporting dyslexia and the dyslexic students
they are working with in HE institutions across the UK. The QNR did not ask respondents testat

number of interactions on which their estimates of the prevalence of dimensions were based over any
particular time period, but based on how busy dyslexia support professionals in universities tend to be, it
might be safe to assume that the total niver of interactions on which respondents' estimates were

based is likely to have been reasonable.

in their writing, students say that they often use the wrong word for their intended meaning n = 1433

students report difficulties in making sense of lists of instructions n = 1561

students’ spelling is generally poor n = 1586

when scoping out projects or planning work, students say they prefer looking at the ‘big picture’ rather than focusing on details n = 1714
students show evidence of creative or innovative problem-solving capabilities n = 1896

students say that they find it very challenging to manage their time effectively n = 2098

students say that they can explain things more easily verbally than in their writing n =2117

students show evidence of poor short-term (and/or working) memory - eg: remembering telephone numbers n =2234

students show evidence of having difficulty putting their writing ideas into a sensible order n =2271

students presenting dyslexia n =3000

students say that when reading, they sometimes re-read the same line or miss out a line altogether n = 2237

students are very unwilling or show anxiety when asked to read ‘out loud’ n =2152

students report their tutors telling them that their essays or assignments are confusing to read n =2112

students show evidence of difficulties in being systematic when searching for information or learning resources n = 1929

students show evidence of being very disorganized most of the time n =1716

when planning their work, students say they prefer to use mindmaps or diagrams rather than bullet points or making lists n = 1700
students say that they find following directions to get to places challenging or confusing n = 1570

students report regularly getting their ‘lefts’ and ‘rights’ mixed up n = 1551

students seldom remember appointments and/or rarely arrive on time for them n = 1070
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Another factor worthy of mention is that correlations between
dimensions have been calculated to obtain Pearson Prelflachent
Correlation Coefficient' vaues. It was felt that by exploring these

potential interlinking factors, more might be learnt about dimension

that are likely to be occurring together, which aside from being

interesting in itself, understanding more about correlations betweer

dimensionscould, for example, be helpful for developing suggestionk::. e

and guidelines for dyslexia support tutors working with their students. So far at least, no research evidenc
has been found tht considers the interelationships betweertharacteristics of dyslé& inuniversity

students and whether there is value in devising stratetpgsintly remediate them during studsgkills

tutorial sessions.

Although at present, the coefficients have been calculated and scatter diagrams plotted to spot outliers
and exploe the impact that removing them has ona deeper investigation about what might be going on
is another further development to be undertaken later. In the meantime, the full matrix of correlation

coefficients together with their associated scatter diagsais availablen the project webpages hete

Some of the linkages revealed do appear fascinating, for example, there appears to be a moderate positiv
correlation ¢ = 0.554) betwer students observed to be poor tireepers and who also often get their

'lefts’ and 'rights’ mixed up; or that students who are reported to be poor at following directions to get to
places appear to be observed as creative probkmivers (= 0.771). Somother interrelationships are
well-observed and unsurprising, for example; 0.601 for the dimensions relating to poor working

memory and confused writing. Whilgtis fully understood that correlation does not meeausation,
nevertheless, time wilbe set aside to revisit this part of the data analysis as it is felt that there is plenty of

understanding to be gained by exploring this facet of the enquiry more closely later.

Feeding these results into the construction of the Dyslexia Index Profileluded in the main
research eQNR

In the main research questionnaire, the Dyslexia Index Profiler formed the final section. All 18 dimensions
were included and were reworded slightly into 1st person statements. Respondents were requested to
adjust the inut-value slider to register their degree of acquiescence with each of the statemé&hes.
guestionnaire's output submitted raw scores to the researcher in the form ofasai displaying data in

the body of the email but also as an attached .csv fiResponses were first collated into a spreadsheet

6 http://www.ad1281.uk/dysdim_correlations.html
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which was used to aggregate them into a weighted mean average derived from the Preliminary Enquiry 2
as described above. Two additional dimensions were included to provide some detail about learning
biograply, one to gain a sense of how the respondent remembered difficulties they may have experiencec
in learning to read in early years, and the other about simé#er displacement mistakes in their early

writing:

1 when | was learning to read at school, lesftfelt | was slower than others in my class

1 In my writing at school, | often mixed up similar letters like 'b" and 'd" or 'p' and 'q'

It was felt that these two additional dimensions elicit a sufficient sense of early learning difficulties typically
assotated with the dyslexic child but which will, or are likely to have been mitigated in later years,
especially amongst the population of more academically able adults who might be expected to be at
university. These dimensions were notluded in the bas@le enquiryto dyslexia support professionals as

it was felt that they would be unlikely to have knowledge about these aspects of a student's learning
biography. The table below lists all 20 dimensions in the order and phraseology in which they were
preseried in the main research questionnaire, together with the weighting (w) assigned to each
dimension's output value. It can be seen that the two additional dimensions were each weighted by a
factor of 0.80 to acknowledge the strong association of these dbariatics of learning challenges in early

reading and writing with dyslexia biographies.

It should be noted, and in accordance with comments earlier, that some statements have also been
reworded to provide a better balance overall between dimensions timaly negative characteristics and
which might attract unreliable disaquiescence and those which are more positively worded. For example,
the dimension &plored in the baseline enquinf: 'students' spelling is generally po@'rephrased in the
Dyslexidndex Profiler to:My spelling is generally goodsiven poor spelling to be a typical characteristic

of dyslexia in earlyears writing, it would be expected that although many dyslexic students at university
have improved spelling, it remains a weaks@sid many rely on technologassociated spellcheckers for

correct spellings.

item#  item statement weighting
3.01 When | was learning to read at school, | often felt | was slower than others in my class 0.80
3.02 My spelling is generally very good 0.53
3.03 | find it very challenging to manage my time efficiently 0.70
3.04 | can explain things to people much more easily verbally than in my writing 0.71
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3.05

3.06

3.07

3.08

3.09

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

However it is recognized that designing questionnaire items in suyaas to best ensure thersngest
veracity inresponses can be challenging. Setting aside design stylesdblato minimize random error,

the research literature reviewed appears otherwise inconclusive about the cleanest methods to choose

| think 1 am a highly organized learner

In my writing | frequently use thenang word for my intended meaning

| generally remember appointments and arrive on time

When I'm reading, | sometimes read the same line again or miss out a line altogether
| have difficulty putting my writing ideas intosensible order

In my writing at school, | often mixed up similar letters like 'b* and 'd' or 'p' and 'q’
When I'm planning my work | use diagrams or mindmaps rather than lists or bullet points
I'm hopeless at remembaerg things like telephone numbers

| find following directions to get to places quite straightforward

| prefer looking at the 'big picture' rather than focusing on the details

My friends say | often think in unusual or atere ways to solve problems

| find it really challenging to make sense of a list of instructions

| get my 'lefts’ and 'rights' easily mixed up

My tutors often tell me that my essays or assignments are confusing to read

I get in a muddle when I'm searching for learning resources or information

| get really anxious if I'm asked to read 'out loud'

0.43

0.48

0.64

0.75

0.76

0.80

0.57

0.75

0.48

0.57

0.63

0.52

0.52

0.70

0.64

0.72

and, significantly, little research appsao have been conducted about the impact of potentially

confounding, latent variables hidden in response styles that may be dependent on questionnaire
formatting (Weijters, et al, 2004)Although only possible postoc, analysis measures such as CroKb&ca
can at least provide some idea about a scale's internal consistency reliability although at the level

of this research project, it has not been possible to consider the variability in values of Crortbachisk I
may arise through gaining data frometlsame respondents but through different questionnaire styles,
design or statement wording. Nevertheless, this 'unknown' is recognized as a potential limitation of the

data collection process that must be menti@hand these aspects of questionnaire desigh be

expanded upon in more detail in the final thesis.
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Reverse coding data

Having a balance of positively and negatiyatyased statements brings other issues, especially when the
data collected is numerical in nature and aggregate summary valueskndated. For each of the

dimension statements either a high score was expected, indicating strong agreement with the statement,
or a low score, conversely indicating strong disagreement, to be a marker of a dyslexic profile. Since the
scale is designeid provide a numerical indicator of a 'dyslexiass’, it seemed appropriate to aggregate

the input-values that were recorded by respondents in such a way that a high aggregated score points
towards a strong dyslexic profile. It had been plannedeterse codescores for some statements so that

the overall calculation to the final Dyslexia Index would not be upset by high and low scores cancelling

each other out where a high score for one statement and a low score for a different statement were each

indid GAy3 | Re&aft SEAO LINBFTAfSd . St2¢ A& GKS O02YLX S
score=strong agreementHp) Q 2 NJ | Wf 26 & O2 NBT adilNR ySE LRI G SIRBIG2Y ¢
marker.

{2 F2NJ K &y spéllihngisansrylly gowiikere it is widely acknowledged that individuals with
dyslexia tend to be poor spellers|av score indicating strondisagreementwith the statementwould be
the marker for dyslexia and so respondent values for this statement would be revedsel when
aggregated into the final Dyslexia Indeitowever the picture that emergetbr many of the other
statements once the data had been collated and tabulated less cleaiTo explore this further a Pearson
ProductMoment Correlation was run to calculateluas for the correlation coefficient, for each
statement with the final aggregated Dyslexia Index (Z)hough it is accepted that this is a sonteat
circular process, since all the statements being correlated with Dx are each part of the aggeegstore
that creates Dx, it was felt that exploring this may still provide a clearer picture for deciding which
statements' data values should be reverseded and which others should be left in their raw form. It has
only been possible to apply this agsis once all data has arrived from the deployment of the main
research questionnaire (May/June 2016). In total, 166 complete questionnaire replies were received or

which 68 included a declaration that the respondent had a formally identified dyslexigrgatifference.

These correlation coefficients are presented in the table below. The deciding criteria used was this: if the
expectationistorevers® 2 RS | aidl dSYSydQa RFGIF YR GKA&a Aa 2@
coefficient, hence indidang that statementis negatively correlated with Dx, then the revesxsading

process would be applied to the data. If the correlation coefficient indicates anything $s¢ is ranging

from weak negative to strong positivegthe data would be left ad is. H/L indicates whether ldigh or
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alow score is expected to be a marker for dyslexia'&%l indicates a statement that is to be reverse

coded as a result of considering

w statement H/L r RC ?

0.80 When I' was learning to read at schoabften felt | was slower than H 051 i
others in my class

0.53 My spelling is generally very good L -0.52 RC

0.70  Ifind it very challenging to manage my time efficiently H 0.13 -

0.71 I can explain things to people much more easily veyltatn in my H 0.60 i
writing

0.57 Ithink I am a highly organized learner L -0.08 -

0.48 In my writing | frequently use the wrong word for my intended mean H 0.67 -

0.36 1 generally remember appointments and arrive on time L 0.15 -

075 When I'm reading, | sometimes read the same line again or miss ot H 041 i
line altogether

0.76 | have difficulty putting my writing ideas into a sensible order H 0.51 -

0.80 .In. my V\‘/n‘tmg at school, | often mixed up similar letters liXeand 'd' or H 061 i
p'and'q

057 When I'm plann!ng my work | use diagrams or mindmaps rather tha neutral 0.49 i
lists or bullet points

0.75  I'm hopeless at remembering things like telephone numbers H 0.41 -

0.52 Ifind following diections to get to places quite straightforward L -0.04 -

0.57 | prefer looking at the 'big picture’ rather than focusing on the detail: neutral 0.21 -

0.63 My friends say | often think in unusual or creative ways to solve H 0.20 i
problems

0.52  Ifind it really challenging to make sense of a list of instructions H 0.49 -

0.52 1 get my 'lefts' and 'rights' easily mixed up H 0.39 -

0.70 My tutors often tell me that my essays or assignments are confusini H 0.36 i
read

064 I etin a muddle when I'm searching for learning resources or H 057 i
information

0.72 1 get really anxious if I'm asked to read 'out loud' H 0.36 -

It can been seen from the summary table that the only dimension that has eventually been reodesk
has been dimension #2ny spelling is generally very go@s this was the only one that presented a

high(ish) negative correlation with Dx of r 8.52. It of note that of the other dimensions that were
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suspected to require reverseoding, their carelations with Dx is close to zero which suggests that either

reversecoding or not will make little appreciable difference to the aggregated final Dyslexia Index.

With the complete datapool now established from the 166 main research questionnaire regegsed, it
has been possible to look more closely at correlation coefficient relationships between the dimensions. A

commentary on this is posted on the project's StudyBpmst title: 'reverg coding)’ and a deeper

exploration of these relationships is part of the immediate development objectives of this part of the
project. It of note though, that by also running a Studentsdt for identifying differences between
independent samples' nans (at the 0.6 critical level, oneail test), for the mean value of each of the 20
dimensions in the Dyslexia Index Profiler between the two primary research groups (respondents with
declared dyslexia, effectively the 'control’ group, n=68 and the iamg respondents, assumed to have

no formally identified dyslexia, n = 98), significant differences between the means were identified for 16
out of the 20 dimensions. The 4 dimensions where no significant difference occurred between the

dimensions' sampleneans were:

| find it very challenging to manage my time effectively; {12592, p = 0.113)
I think I am a highly organized learner; @363, p = 0.717)

| generally remember appointments and arrive on time; (t = 0.816, p = 0.416)

= =/ =4 =

| find following drections to get to places quite straightforward; (t = 0.488, p = 0.626)

which is suggesting that these four dimensions are having little or no impact on the overall value of the
Dyslexia Index (Dx) and that therefore these dimensions might be omittedtfre final aggregated score.
Ly FIFOG GKS&S &l yYS F2dzNJ RAYSyaAizya ogSNB ARSYU(GAT

redundant items in the scale (details below).

T-test results for all the other 16 dimensions producedglue results aivery close to zero indicating very
highly significant differences for each dimensions' mean values between the control group of dyslexic

students and everyone else.

So as mentioned below, in the firstage development of the Dyslexia Index Profiler sthéour

dimensions have been removed, leaving aitéén scale. In addition, data from this reduced scale has now
been used to recalculate each respondent's Dyslexia Index where this is being used as the key
discriminator to identity students with a dyslexike profile but who are not known to be dyslexic, and

hence, to enable research groups' academic behavioural confidence to be compared.

" http://lwww.ad1281.uk/phdblog.html
8a onetail test was used because | was expecting each dimension means to be higher for stittedisslexia than for
students with no dyslexia, rather than just different

43



http://www.ad1281.uk/phdblog.html

Internal Consistency ReliabilityCronbach's

It has also now been possible to assess the internal consistency relia
of the Dyslexia Index Profiler using the 166 datasets that have been

received with the data collated into the software applicati®BRSS.

/I NPyol OKQa ! f LIKI o6h0 A& 6ARSt& dzaSR G2 SadlofAa
scales.It is important to take into account, however, that the coefficient is a measure for determining the
extent to which scale items reflectéhconsistency of scores obtained in specific samples and does not
assess the reliability of the scale per se (Boyle et al, 2015) because it is reporting a feature or property of
0KS AYRAQGARdzZf 4aQ NBalLlRyaSa ¢K2 KrbegsS. Thishdadatfat & |
although the alpha value provides some indication of internal consistency it is not necessarily evaluating

the homogeneity that is, theunidimensionalityof a set of items that constitute a scale.

Nevertheless and with this caveaty YA Y RXZ (G KS / NPy 0 ee®&pliad td the ls@idles inLINE
the datasetscollected from student responses to the main research questionmiideA y 3 ¢ KySl {4 &CE
feature in SPSS.

Theh @I f dzS ¥ 2 NJ {O)0itenesaale Sdmpidd tolh ¥ R&SEwhictseems to be indicating a
good level of internal consistency reliability. According to Kline (1986) an alpha value withimgieeOr&8 <

h f nodT A& G2 0SS a2dAKAII gAGK LINBETSNNEH prgpodedizS a
GKFG |+ @rftdzS 2F b f nodo Ad& AYRAOFGAY3 GKIFG GKS
> 0.7 may be indicating that the scale containsuredint items whose values are natoviding much new
information. It is enouraging to note that the same, four dimensions as identified and described in the
section above did emerge as the most likely, 'redundant’ scale items, hence further validating the
development of the reduced,Gtitem scale for Dyslexia Index, as reportdzbve.Additionally, an

interesting paper by Schmitt (1996) highlights research weaknesses that are exposed by relying on

I NEyol OKQa ! fLKEF Ff2yS (2 AyF2N¥Y GKS NBtAFOAT A
evaluators about the interelatedness of scale items should also be reported, particularly,-inter
correlations. SPSS has been used to generatethe @ £ dz§ F2NJ G KS 5E a0l tS§ |
window that accompanies the root value also presents a complete matrix ofd¢oteelations (below) and

this connects well with mention above about exploring the correlation inédationships between each of

the dimensions being gauged in the Dyslexia Index Profiler as a future development.
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Inter-item Correlation Matrix ( * = data reverse-coded for this

SCALE: Dyslexia Index (Dx)
a=0.842

Dx: My spelling is generally very good
Dx: Hfind following directions to get to

places quite straightforward
Dx: Hind it really challenging to make

sense of a list of instructions
e5says or assignments are confusing

10 read

much more easily verbally than In my

writing
Dx: | getreally anxious if i'm asked to

Dx: | prefer looking at the big picture’
rather than focusing on the detalls
Dx: | get my 1efis' and Yights' easily
searching for leamning resources of
read ‘out loud’

information

Dx: When I'm planning my work | use
diagrams or mindmaps rather than

Dx: | have difficulty putting my writing
mixed up similar letters like ©*and '¢*
lists or bullet points

read the same line again or miss out
Ideas Into a sensible order

Dx: When I'm reading, | sometimes
a line altogether

school, | often felt | was slower than
wrong word for my Intended meaning

others in my class
Dx: Hfind it very challenging to mana;

my time efficlently
Dx: In my writing | frequently use the

Dx: When | was leaming to read at
Dx: 1 can expiain things to people

Dx; My tutors often tell me that my

unusual or creative ways to solve

Dx: Fm hopeless at remembering

things like telephone numbers
Dx: My friends say | often think in

Dx; In my witing at school, | often

Dx: | getin a muddie when I'm

Dx: | think I'm @ highly organized
appointments and arrive on time

Dx: | generally remember

Dx When | was leaming to read at

school, | often felt | was slower than

others in my class

Dx My spelling is generally very good *

0.400

Dx 1 find it very challenging to manage
my time eMiciently 0.094

Dx | can explain things to people

much more easily verballythaninmy 0,315
writing

Dx | think I'm 2 highly organized

leamer 0.011

Dx In my writing | frequently use the
lwrong word for my intended meaning 0.488

Dx | generally remember
|appointments and arrive on ime -0.062

Dx When I'm reading, | sometimes

read the same line again or miss out 0,557
a line altogether

Dx | have difficulty putting my writing

ideas into a sensible order 0.433

Dx In my writing at school, | often

mixed up similar letters like D'and’'d 0,401
or ‘p’and'q’

Dx When I'm planning my work | use

diagrams or mindmaps rather than 0.295
lists or bullet points

Dxc I'm hopeless at remembering

things like telephone numbers 0.365

Dx | find following directions to getto
places quite straightforward -0.008

Dx | prefer looking at the 'big picture’
rather than focusing on the details 0.127

Dx My friends say | often think in

unusual or creative ways to solve 0.294
problems

Dx 1 find it really challenging to make

sense of 3 list of instructions 0.382

Dx | get my Tefts’ and rights’ easily
mixed up 0.264

Dx: My tutors often teli me that my

@ssays or assignments are confusing 0,339
fto read

Dx | getin a muddie when I'm

5:"“":9'0”93'“'"9'950“‘“50' 0405 0310 0312 035 -0.166 0517 -0.125 0445 0567 0469 0362 0306 -0.104 0009 0353 0539 0337
information

0.507

Dx | get really anxious if F'm askedto
read ‘out loud 0583 0406 0.000 0.189 0017 0478 -0.105 0433 0356 0.231 0331 -0100 0019 0153 0255 0255 0379 039

On the basis of Kline's guidelines, the vatfie I' nodypHI L2 &adaAofeée akKz2gAy3d
internal consistency and hence, some sdatden redundancy SPSE very helpful as one of the outputs it

can generate shows how the alpha value would change if specific scale items are remowedgRhis

analysis showed that for any single scale item that is removed, the corresponding revised values of alpha
fellwithinthe range 0.833&k f ndyco HKAOKZI ljdzZA (S Oy dHmdzgaf BY

be suggesting that in facall scale items are making a good contribution to the complete 20 staie
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valueoft @ LG Aa AYyGSYyRSR (2 SELX2NB |ttt G(KA&A Ay Y2

apparently redundant items to observe the impact that this hashanvalue of Cronbachs @®

However, the matrix of intecorrelations for the metric Dx does present a wide range of correlation
coefficients(above) These range from=-0.446, between scale item statementf.L. G KA Yy {1 LQY |
organized learnéf  [W§inR it very challenging to manage my time efficiewlyhich might be expected;

torl ndcopz 0SiG6SSy BOBES NBBYfall yBEXSgza @ X FIWAENQY
LQY NBIFIRAY3ISZ L a2YSdAYSa utdinke &togathe® which WeSalsd niighitS | 3 |
expect. This needs to be investigated in more detail and a likely course of action will be to apply a Princip:
Component Analysis to these correlations coefficients to explore how highly correlated scaleateies c

brought together intoa series of factors. This is an immedideelopment task.

Reporting more than Cronbach's

Further reading about internal consistency reliability coefficients has identified studies which firstly identify
persistent weaknessein the reporting of data reliability in research, particularly in the field of social
sciences (e¢lenson2001, Onwuegbuzie & Daniel, 2000, 2002gcondly, useful frameworks are

suggested for a better process for reporting and interpreting internak@iency reliability estimates

which, it is argued, then present a more comprehensive picture of the reliability of data collection
procedures, particularly data elicited through sedport questionnaires. Henson (op cit) strongly

emphasizes the point th {intetHal consistency coefficients are not direct measures of reliability, but rather
FNE GKS2NBGAOIET SaltAYIISHHRINESERTTNEY @A IOKA 0 ly
(2015, above) interpretation about the sense of this measuiedpeelational to the sample from which

the scale data is derived rather than directly indicative of the reliability of the scale more generally.

| 26 SOSNI . 28fSQa @GASg NBEFGAy3 G2 GKS aoltS AGSY
contrary to Boyle's argumentjoesstate that internal consistency measures do indeed offer an insight into
whether or not scale items are combining to measure the same construct. Henson strongly advocates tha
when (scale) item relationship correlations are dfigh order, this indicates that the scale as a whole is
gauging the construct of interest with some degree of consistertbgat is, that the scores obtained from

this sample at least, are reliable (Henson, 2Gf1180). This apparent perversiiyless tlan helpful and so

in preparation for the final thesis of ithresearch project, this differena# views needs to be more clearly

understood and reported, a task that will be undertaken as part of the project wpte
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However at this stage, it has beerufal informative to follow some of these guidelines. Onwuegbuzie and
51 yASt 6HnnuHO 06F&asS GKSANI LI LISNI 2y YdzOK 2F | Syaz

to researchers which proposes that they/we should always estimate and report:

1 internal consistency reliability coefficients for the current sample;
1 confidence intervals around internal consistency reliability coefficierst specifically upper tail limit values;

1 internal consistency reliability coefficients and the upper tail confiderataeesfor each sample subgroup (ibid, p92).

The idea of providing a confidence inteftva ¥ 2 NJ /N2 | IOKIOND OG A 9S> aAyOSs
now know that the value of the coefficient is relating information about the internal consistency of scores
for items making up a scale that pertains to that particular sample. Henbentrepresents merely

apoint estimate of the likely internal consistency reliability of the scale, (and hence the construct of
interest), for all samples taken from the background populatiBut interval estimates are better,

especially as the point éstate valueh ¥ A& Of I AYSR o6& / NRyol OK KAYas
most likely a lowebound estimate of score consistency implying that the traditionally calculated and
NBLZ2NISR aAy3dtS @I t dz8stirBate ofthe fradinternil cabdistencyi reliabdit$ of the” d
a0ltS gSNB Ad (G2 06S FLIWEASR (2 GKS o0FO13aINRdzyR L
oned ARSR O2yFARSYOS AYyGSNBIfta 60G§KS dzLJLISNJ 6 2dzARD |
goodguide for more comprehensively reporting the internal consistency reliability of data because it is this

value which is more likelp be close to the true value.

Calculatingtheuppef A YA G O2y FTARSYOSh @l fdzS F2NJ / NRyol OKQA&

Confidence intervals are mogsually specified to provide an interval estimate for the population mean
using sample data to do this by using a sample ngahich is gooint estimatefor the population mearg
and building the confidence interval estimate based on the assumptiorttieabackground population

follows the normal distibution.

So it follows thatany point estimate of a population parameter might also haveoafidencenterval
estimateconstructed around it provided we can accept the most underlying assumption that the
distribution of the parameter is normal. For a correlation coefficient between two variables in a sample,
this is a point estimate of the correlation coefficient between the two variables in the background
population and if we took a separate sample frone fhopulation we might expect a different correlation

coefficient to be produced although there is a good chance that it would be of a similar order. Hence a
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distribution of correlation coefficients would emerge, much akin to the distribution of sample snbarn
constitutes the fundamental tenet of the Central Limit Theorem and which permits us to generate
confidence intervals for a background population mean based on sample data.

Fisher (1915) explored this idea to arrive at a transformation that map®#aeson Produdviloment

Correlation Coefficient,, onto a value¥,,Which he showed to be approximately normally distributed and
KSyO0Ss O2yFTARSYOS AYyUGSNOIt SadAyYl (hsesséndatigbhdedars C
valuesof ¢S Ol y Was2S (O dyKaSTECReNhd subsBayiemtly @fiPthe standard

processes for creating our confidence interval estimates for the range of valles@d S YA 3K SE|

background populatiorfisher showed that the standard

correlation coefficient

error of 2 hich is obviously required in the construction o \
z = atanh r
. . . a , é
confidence intervals, to be solely related to the sample size 7

-=tanh z
{ 9 T -3Mwitk the/transformation process for }

I=

1
o =—In—— = atanh{ 7'}
AEEE |

generatingz $hown in the graphicaight). 21—

So now the uppetail 95% confidence inter¥dimit can be generated faCronbach alpha values and to do
this, the stepby-step process described by Onwuegbuzie aadi8l (op cit) wasvorked through by

following a useful exampl&of the proces®utlined by Lane (2013):

CNFyaFT2NY GKS @ 125 @ERINEINRY 6 OKQa

Calculate the Standard Error (SE)%oR

Calculate the upper 95% confidence limit $6® (SE)Z [for the upper tail of 95% twaail confidence intervalZ = 1.96]
Transformthe upper confidence limitdr 2@ 1 O1 G2 Fh [/ ANRYINJOKIQaO2y aAr aiSyOe NBf

Anumber of online tools for transforming to

C A & KAmBi@®faundbut the preference has &en to

Cronbach's a for Dyslexia Index (Dx)

establish this independentiyn Excel using thefznction Cro b

transformation shownri the graphic above. The table Eeresmancing B s &
standard error forZ', n= 166

(right) shows the set of cell calculation stegsults from S o il o

the Excel spreadsheet and particularly, the result for thg upper tail, 95% Cl for 2

. .. . r tail, for Cronbach’
upper 95% confidence limit for for the Dyslexia Index il it

t NEFTAESNI a0LtS o6h ' nodyypLd

9 http://davidmlane.com/hyperstat/B8544.html
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So this completes thérst part of Onwuegbuzie & Daniel's (2002) additional recommendation by reporting
y2i 2yfeé GKS AYyUuSNYyrt NBtAFIoAtAGeE O2STFFAOASYyGX

boundary value for the 95% confidence intervaltfo

The seond part of their suggested improved reporting of Cronbath'sNB Ij dzA N3 & (G KS & Y
be reported for thesubgroupsof the main research group. In this stuthe principle subgroups divide the
complete datapool into student respondents who deelditheir existing identification of dyslexia and

those others who indicated that they had no known learning challenges such as dyslexia. As detailed on

the project's webpags'?, these resarch subgroups are designated research group DI (n = 66) and researct

group ND (n = 98) respectively. SPSS has then been used agaatyse scale reliability and thexcel
spreadsheet calculator furicn has generated the upper tail 95% Cl limitfo® wSa dzf Ga | NB 2

collectively in the table below.

Cronbach’s a for Dyslexia Index (Dx - ND) Cronbach's a for Dyslexia Index (Dx - DI)

Cronbach's a Cronbach's a
corresponding Fisher's Z' corresponding Fisher's Z'
standard error for Z',n = 98 standard error forZ', n= 66
85% upper tail boundary Z = 95% upper tail boundary Z =

upper tail, 95% Cl for Cronbach's a upper tail, 95% ClI for Cronbach's a

These tables show the differenaethe rootvaluesof F2NJ S+ OK 2F (G KS-NNB& GBI NL
0.842;Dx-DI,h T n dcy ¢ dth redpestabe’ valleSior &dnbach's 02 STTFAOASY i 2 7
consistency reliability although at the moment | cannot explain why the valdbe of 1 ®y pH  F 2 NJ
the completeresearch datapool is higher than either of these values, which is puzzling. Tiis wi

explored later and reported.

However, it is clear to see that, assuming discrepancies are resolved with a satisfactory explanation, the
upper tail confidence interval boundaries for not only the complete research group but also both
subgroups all pgentan® @ £ dzS GKIFIG AYRAOFGS& F a0NRy3I RSINE

Dyslexia Index scale, notwithstanding Klineldier caveats mentioned above.

0 http://www.ad1281.uk/phdQNRprofiles.html
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Main research peliminary data findings

Following deployment of the main researchegtionnaire during the Summer Term 2016, 183 responses
were received of which 17 were discarded because they were less than 50% completed or 'spoiled' in son

other way. The remaining 166 datasets are collectively referred to adatapool.

Of the 166 'god’ datasets, 68 were from students with dyslexia leaving a remainder of 98 from students

who indicated no learning challenges (n = 81) or indicated a learning challenge other than dyslexia (n=17)

The table below presents the initial results for the meDyslexia Index (Dx):

Dx Summary Table Nyatapiol= 166

research n subgroup / ¥ Fange: sampie

subgroup (RG) n i cletaiiont s 95% Cl for pop'n mean Dx median Dx

ND 0.59 88 <Dx <909 449 418 <Dx<481 427
DI 68 0.41 340<Dx<913 650 617 <Dx<683 669

t-test for independent means, 95% t=8.71, p<0.00001
critical value, one-tail test: o igieant at the 5% level

effect size: g d
{Hedges' 'g' using weighted pooled SDs 1.21 1.24
Cohen's 'd" using pooled SDs) 95% Confidence Interval for 'd" - 0.901<d<1.576

It can be seen that there are significant differences in Dx values for the two primary research subgroups,

notably:

1 both the sample mean Dx and median Dx for the subgroup ND are much lower than for the subgroup DI.

1 Student's ttest for a difference between independent sample means was conducted on the complete series of datasets
for each subgroup with the parameters set as a-taietest - because the test was to see if the sample mean Dyslexia
Index for students who offered no diaration ofdyslexia is significantly low#nan the sample mean Dx for students
who were declaring dyslexiaand the test set at the conventional 95% critical value.

It can be seen that the resulting value of t = 8.71 generated a 'p' value of < 0.00@)1is indicating a level of
significance that is off the scale. However, Levene's test for homogeneity of variances was violated (p = 0.009) althoug
the alternative Welch's-test, to be used when population variances are estimated to be differefyned t = 9.301, p

< 0.00001 which is similarly indicating a significant difference between the mean values of Dx.
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This was the expected result and on this judgment at least, appears to be indicating that the Dyslexia Index metric is
clearly identifying dglexia, at least according to the criteria applied in this project.

1 Additionally, the Hedges' 'g" effect size result of g = 1.21 is indicating a large to very large effect size for the sample
means (Sullivan & Feinn, 2012). Hedges' 'g' is preferred asuglthit is based on Cohen's 'd', its calculation uses a
weighted, pooled standard deviation based on the sample sizes which is considered to be better when the sample size
are not close.

1 Cohen's 'd" effect size is also calculated as it is possible ttecaeznfidence interval estimate for the Cohen's 'd' effect
size for the population (Cumming, 2010), so together with Hedges' 'g', these are also indicating that there is a strong
liklihood of significant differences between the Dyslexia Index of studeititsreported dyslexia and those without.

Hurrah!

The Dyslexia Index Profiler has been developed to enable discrimination to be applied within the research
group ND data to search for QNR respondents who appear to be presenting an unidentified dyslexic
profile. This is a key process of the whole research project as it subsequently establishes a fresh researct
sub-group, designated research group 'DNI', of students with dyslé&egrofiles but who are not formally

identified as dyslexic.

Clearly the summary table above appears to be indicating that

all students
there are students with a high Dx value in the ryslexic f §
9 students with dystexia m&m‘:
subgroup, ND, which is exactly what the profiler set out to Rkntiried  Bklaninea | ofdyslexia
. research research research
establish. group: group: group:

DI DNI ND

So the complete datapool can now be siibided further

into threeresearchsubgroups:

1 Research group: Dthese are students who have declared in their questionnaire responses that they have an identified
dyslexic learning difference.

1 Research group: NGihese are students who have not declared that they have an identified dgdtaening difference
and who have indicated that they have no other learning challenges or they have chosen some other learning challeng
from a list (eg: 'ADHD’, 'dyspraxia’, 'something else").

1 Research subgroup DNhis is a subgroup of students frorasearch group ND who have been filtered out using the

Dyslexia Index Profiler and is the research group of particular interest to the project.

Labelling research groups can get confusing, as in this project, filtering processes are used to group
datasetsinto subgroups. Although it is recognized that the main groups of interest, that is students with
identified dyslexia (DI) and students without (ND) are actusallygroups of the complete datapool of all
students, so as to avoid speaking of sullb-groups, the two principal subgroups, DI and ND, will be

referred to simply as researdroupsso that subgroups of these can be more easily designated.
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Setting boundary values

The next task has been to decide on a boundary value for Dyslexia Index in reseapcND that acts to

filter out student responses in this group into the subgroup DNI. This has been quite a challenging task an
an element of common sense has been applied, lubricated with a little interpretation of means and
confidence intervalsogether with an element of experimentation with the complete datapodhe table

below shows the designations and determining criteria finally decided upon to establish all the research

subgroups for the next stage of the project data analysis:

Research Research Criteria
Group SubGroup
ND ND-400 students in research group ND who present a Dyslexia Index (Dx) of Dx < 400
DNI students in research group ND who present a Dyslexia Index of Dx-#680s the group of

greatest interest

DI D600 students in rsearch group DI who present a Dyslexia Index of Dx >#@0is the ‘control'
group

Rationale:

1 ND-400 the boundary value of Dx = 400 has been chosen because at 297 Dx points be@®#ttenfidence interval
lower limit of Dx = 697 for all respondenih research group DI, it was felt that a respondent who returned a value of
Dx < 400 is highly unlikely to be presenting dyslexia, at least according to the criteria established in this project;

1 DNI the boundary value of Dx = 600 because at 109 Dx paindve the99%confidence interval upper limit of Dx =
491 for research group ND, and 6 Dx points belowd®#confidence interval lower boundary of Dx = 606 for research
group Dljt was felt that a respondent who returned a value of Dx > 600 is likdde dyslexic.

1 DN6OG: this is a new, subgroup of research group DI and comprises students who have declared their dyslexia and
who also present a value of Dx > 600. It was felt that in order for a proper control group to be established against whict

data in research group DNI could be compared, the same Dx value boundary should be adopted.

The graphic below shows a representation of the sample ranges for each of the research groups ND and
and also presents a diagramatic representation of the conftéanterval estimates for the population

means for each of the core research groups and subgroups. It is recognized that this is all quite complex
and is the result of a good deal of pondering about how to set up the core boundary values for Dyslexia
Indexthat permit a reasonable stab to be made at discriminating students with unidentified dyslexia from

research group ND which is the group of students with no declared prior identification of dyslexia.
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Confidence intervals for population means
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The key data analayis for all other variables meagumehe main research questionnaire will be between

these three research subgroups: MDO, DNI, and B300.

Significant features of this analysis:

The graphi¢above)clearly presents marked differences between the Dyslexia Index values for
guestionnaie respondents in each of the two main research grougtsdents with dyslexia (DI) and

students without (ND). We can see that with a range of 88 < Dx < 909 in research group ND in compariso
with a range 0840 < Dx < 913 in rearch group DI, there areveentlystudents in research group ND who

are presentinglyslexic profiles. These are the students that are of particular interest to this project. Clearly
these students' Dx values skew the sample mean Dx in research group ND and hence by settingry bound
value of Dx = 600 these students can be filtered out to form the fresh research subgroup, labelled DNI
that is, students likely to be presenting unidentified dyslexia. This filtering process establishes a small but

very interesting sample of studenfs = 18

Although not presented in the graphic above, it has been of interest to calculate the sample mean Dx and
the confidence interval values for the remainder of research group ND detesets presentingalues of
Dx > 600 are removed, which, to peege the annotation of research groups established, we might label as

researchsubgroup NDx600:

9 for research group NDx600 (n = 81)
o0 sample mean Dx = 399;
0 95% confidence interval for the population meadi72 < Dx < 426;

0 99% confidence interval for the pogtion mean: 364 < Dx < 434.

So taking all these observations into account, it is considered that setting the boundary value of Dx = 600

as the filter point in research group ND is justified.

In keeping with this, itvas also decided that in order to pregeas much as possible a 'liker-like' control

group against which the other metrics in this research could be analysed, a similar boundary value of Dx -
600 is set in research group BHtudents with identified dyslexiaand this research subgrouplabelled

DE600. The sample mean and confidence intervals for data in this research subgatggpi®sented in

the graphic above.
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Out of further interest, the sample mean and confidence intervals have also been calculated for the
remainder of datasetsniresearch subgroup DI once students presenting Dx > 600 have been filtered out
into research subgroup BB00. As a matter of consistency in labelling, this small research subgroup is
labelled DIx600 and although it is not intended for this research suipgi@ be included in the wider data
analysis of the project, the results are worth recording. It may be at some later stage, attention is returned
to this small research subgroup, for example, of immediate interest will be to apply a Studiests t

analysis to these two subgroug®ix600 and NDx60®) determine whether there is a significant

difference between the sample mean Dx values and hence to interpret the result.

9 for research group DIx600 (n = 23)
o0 sample mean Dx = 508;
0 95% confidence interval fahe population mean:476 < Dx < 539;

0 99% confidence interval for the population mea#66 < Dx < 549.

A simlar analysis ofesults has been applied to establish the research subgroup of students who are
almost certainly not presenting dyslexike prdiles by virtue of scoring a Dyslexia Index value of Dx < 400.
Without labouring the point, it can be seen from the graphic above that this is a reasonable boundary poin
and this generated the research subgroup-MID, comprising 81 datasets. In companseith the group

of students with dyslexia, research group DI, there were only two respondents who returned a Dyslexia

Index \alue of Dx < 400 in this group.

Close inspection of the datasets however, also revealed a number of students in research grehp ND
presented a Dyslexia Index of between Dx = 400 and Dx = 600 which is interesting because these
respondents are presenting what appears to be a kind of 'partial' dyslexia. This research subgroup is
designated\Dx400(n =37). This is interesting whenkan with the 18 of the 68 students in research

group DI the students who had declared their dyslexiaho also returned a value of Dx < 600. It was felt
that this 'grey' group of partial dyslexics, both previously identified, and not, deserve morengdusee

if other characteristics identified from scores in the other metrics in this project are also shared, and this is

will be part of the deeper analysis of the data in due course.

Finally, it is of use no doubt to the reader to have all of the aede subgroups summarized in a more
complete version of a table presented earlier as it is recognized that this has become quite complex

(below).
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To recap: the three research subgroups that are of greatest interest are RGs: B0, &ld NB400 and it
is metrics from datasets in these subgroups that will be scrutinized in detail, with reporting, analysis and

discussion of the results being presented in the final project thesis.

Research Research

Group (n)  SubGroup (n) Criteria

ND(98) ND-400(44) students in research group ND who present a Dyslexia Index (Dx) of Dx < 400

NDx400(37) students in research group ND who present a Dyslexia Index of 400 < Dx < 600

DNI(17) students in research group ND who present a Dyslexia Index of Dx-68@ tre group of
greatest interest
NDx600(81) students in research group ND who present a Dyslexia Index of Dx < 600

students in research group DI who present a Dyslexia Index of Dx-#68@s the ‘control'

DI (68) DH600(45) o

DIx600(23)  students in research group DI who present a Dyslexia Index of Dx < 600

Relating Dyslexia Index (Dx) to Academic Behavioural Confidence (ABC)

Although the project is at an early stage in the data analysis process, on the basis of work already done,
linkagesare emerging between the metrics Dyslexia Index (Dx) and Academic Behavioural Confidence
(ABC) which is, of course, the focus of the research. To recap: the hypothesis being tested is that student
with an unidentified dyslexitike profile return a higer ABC than their dyslexidentified peers. This may

then be evidence that their general academic agency may also be at a higher level. Hence, this conclusiol
supports the suggestion that it may be more appropriaté to label students with dyslexia &s do so,

may burden them with an additional and possibly unnecessary learning challenge to overcome. However
there is a good deal more to be done in unpicking both the quantitative data that has been collected and
not least, the rich qualitative respons#sat many students have provided and so these conclusions are at

best, tentative at the moment.

However in summary to date, it is useful to be able to report that a medium effect size of 0.503 has been

found between the ABC of students in research subgmi600 (RG:B600) and research subgroup DNI
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(RG:DNI), which is supported by values in Studenésttof p = 0.041 (t = 1.769, 5% level, dai test)

which is indicating that the sample mean ABC for R&0DIis significantly higheéhan the sample rean of
RG:DNI At this stage, Sander & Sanders' (2006) originatetd scale for ABC has been used to generate
these resultsThis is summarized in the table beladdowever their further research into academic
behavioural confidence through factor analyted to a reduced, Xifem scale with four factors being
identified: grades, verbalizing, study, and attendance (Sander, 2009). In applying this reduced item scale 1
the data collected in my research, marginally differewerall results were generate®luch greater

variance was identified when the data was analysed on a factor by factor basis however and this will be

interpreted and poperly reported in due course.

ABC(24) effect size between research Hedges Cohen's t-test;  t-test;

subgroups ## < #it g q' Cl for Cben's 'd t= D= significance
. H 0
DF600 <- > DNI 0503 0561 -0.008<d<1.12¢ 1.769 0041 P~ O'?s\'/esl'g at 5%
DF600 <- > ND400 1.068 1.069 0.622<d<1.511 5037 <0.0000:  off the scale

ABC(17) effect size between research
subgroups ## < ##

p < 0.05; sig at 5%

DF600 <-> DNI 0.534 0561 -0.008<d<1.12¢ 1.877 0.033 level

DF600 <- > ND400 1.088 1.069 0.639<d<1.531 5.129 <0.0000! equally off the scale

Although we should avoid declarinigetse results as 'conclusive’, they do, nonetheless, point in the right
direction for supporting the research hypothesis. In both using the ABf@¢2dr) and the ABC(%factor)
results, these are equally presenting an effect size of g > 0.5, which isleelgas on the strong side of
'medium’, with both supported by results of Studentgest indicating a significantly higher ABC for

students with unidentified dyslexike profiles in comparison with that for known dyslexics.

A deeper analysis of the fotactors in the 1#actor ABC is currently in progress and it is hoped that this
will provide more detail about which factors show the most significant differences and hence how this

might be related to theory. This will be reported in full in the finadgts.
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Immediate plans for continuation

The complete project Gantt Chart is available on the project webplagea?!, which sets out the schedule
that has been broadly adhered to so far, amdich forms the blueprint for the next and final stages of the
project. This schedule was scoped out in the early stages of the first year of the research, and although
there have been some departures from the Gantt schedul@mely the decision to combe all data
collection processes into one, single questionnaire which it was felt would be a more pragmatic and

feasible method other project component timelines have been more or less adhered to.

Aspects of the project that will be developed have beesntioned throughout this paper as part of the
narrative, but to additionally summarize: immediate development objectives for the Dyslexia Index Profiler

are:

9 to explore in more detail by using factor analysis how scale items may bedahéed. This wilbe conducted in SPSS
once I've found out how to do it.

9 to produce a stangilone Dx Profiler that is independent of the main research questionnaire. A provisional draft has
already been created which uses a slightly reducedtel scale and is available try on the project
webpageshere'? This version provides an instant readt for Dyslexia Index and perhaps as a development of the PhD
project once it is concluded will be to test this versidribe profiler 'in the field' with a view to creating a version that
is commercially viable to promote to university dyslexia assessors or more widely across the domain of learning
development and learning development tutor$he profiler has been reduced 16 items following a carefully
inspection of the 'redundant items' reagut in SPSS generated by its evaluatbCronbach's & ¢ KA a At f 0o

reported in the final thesis.
Additional project plans for the remainder of this academic year are:

i to return to work on the other 6 psychometrics measured in the main research questionnaire (LRE: learning related
emotions; ARM: anxiety regulation and motivation; ASE: academieffielicy; SE: seffsteem; LH: learned
helplessness; AP: academic procrastination) and in particular to examine the profile charts that these data generated
for each respondent to linthese pofiles to Dyslexia Indexs per the original research desigrhe full range of profiles
is available on the project webpagesre'®, although are presently being checked and updated. droéile charts
themselves emerged out of similar charts built from data collected in the giilmty, the full set of which iglso
available on the project webpagéere!. It is also @nned create similar profile charts from Dyslexia Index data which

may enable a better understanding about which specific attributes (dimensions) of dyslexia have the most significant

1 http://Iwww.ad1281.uk/dhtmixGantt/ganttplan.html
12 http://lwww.ad1281.uk/Dxr.html

B http:// www.ad1281.uk/phdQNRprofiles.html

¥ http:/lwww.ad1281.uk/phdlocprofiles.html
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impact on generating a dyslexiie profile for students with unideniiéd dyslexia in comparison to students with

identified dyslexia. It is possible that this could be linked in with results from the factor analysis exercise noted above.
1 Commence writing up the complete project, broadly following the writing plan suggesté¢lde 'thesis' page of the

study-blog. It will be important to identify at this point, which aspects of the complete project can be properly built into

the PhD thesis in respect of leaving others for future work possibly asdoosbral research.

Concluing remarks

There is no doubt that as the project has evolved, aspects have emerged that were not foreseen at the
outset¢ indeed the development of the Dyslexia Index Profiler was conceived later in the research design
planning and intended to be a métrto merelysupportthe original rationale for the psychosocial profile
charts to be the principle discriminator for establishing unidentified dysl¢klzese are all available on the
project webpagesdere!®). As it has turned out, creating this fresh metric for assessing dydikgia

attributes in university studentand exploring the data that it has generated has taken precedent in the

early stages of the analysis of the complete datapool ofrmédion returned through the questionnaire.

So it is with some excitement that as time permits during this final third of the time span allotted to the
project, the psychosocial profile charts can also be explored in detail so that interrelationshipshetwe
the 6 metrics that have been used to generate them might be closely linked to the information that is
f 201SR dzZlJ Ay &iddzRSyidaQ 5@&atSEAIF LYRSE @I tdsSao
Thereis also the intention to distdspects of the research project into independerdgtgnding papersvith

a view to seeking a more widespread critique through publication.

It must also be mentioned that the process of conducting the project through the medium of a suite of
webpages and an associated blog is proving to be a hugely rewarding researcts noddsis hoped that
these can form an essential component of the final thesis submission. In addition to remaining as an
archive of the research it is also hoped that this work m@yspringboardfor an extended research

opportunity beyond the currenproject.

Andrew Dykes

November 2016

5 http://www.ad1281.uk/phdQNRprofiles.html
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