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Executive summary
Ofqual wishes to better understand the use of Assistive Technology (AT) for
assessment to ensure that its approach to regulation remains fit for purpose. AT is
an umbrella term that can, in the broadest sense, include any device, software or
system that is used to support an individual who has some form of disability or
impairment.
In the context of education and assessment, examples include:
•

scanning and reading pens

•

eye-tracking technology

•

braille note takers

•

magnification software and equipment

•

modified equipment (for example, enlarged keyboards)

•

word processing software

•

generic ATs (for example, tablets and digital recorders)

Official statistics about the use of access arrangements for GCSEs and A levels
show that the number of students using a non-interactive electronic question paper,
the format most commonly used alongside various forms of AT, has increased
significantly since 2015 (Ofqual, 2019a).
This report describes a qualitative study which was undertaken to foster greater
understanding of how AT is being deployed in practice. Data collection took place
across 2 phases. For phase 1, we conducted 4 one-to-one interviews and 5 focus
groups (each of 2-3 people) with teachers and special education needs coordinators
(SENCos). For Phase 2, we conducted 6 focus groups (2-5 people) and 1 telephone
interview with students who had completed assessment within the past few years.
Among other things, participants were asked to describe the AT which they or their
students used for assessment, whether they encountered any barriers to using it,
and how they felt the use of AT had impacted on their experience of assessment and
their performance. The discussions were diverse and covered a wide range of ATs.
Data was analysed thematically and 5 broad themes emerged.

Reasonable adjustments are usually bespoke to the
student
Each student has unique requirements that vary across subjects and contexts.
This means that rules and guidelines that govern the use of AT in assessment
need to be clear in their underpinning principles but flexible enough to allow
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students to make bespoke arrangements that reflect their normal way of working
and maintain the validity of the assessment.

Examination question papers could be more
compatible with AT
The degree of compatibility between assessment materials and the AT with which
they are used, though not fundamentally problematic, has scope for
improvement. In particular, it may be that the digital file formats in which
examination papers are provided could be tested with a wider variety of AT
hardware and software.

Schools may not always be fully aware of how AT
may be used for assessment
Teachers and students may not always have all of the information about what is
possible and permissible with AT. This means that there is the potential for some
students to miss out on arrangements that may better support their needs
because their teachers are either unaware of a given AT or unsure of whether it
would contravene the rules. There may therefore be scope to improve the way in
which ‘best practice’ is shared.

AT often has an impact on the experience of
undertaking assessment
In some cases, the use of AT can unavoidably alter the experience of taking the
assessment for students. This is particularly true where the AT requires
significant additional time or the use of a specific assessment environment for
effective use.

AT removes barriers to assessment but sometimes
also changes how it is accessed
Where skills such as reading, spelling and grammar are not part of the
assessment, AT can remove barriers to access, mitigating some forms of
construct irrelevant variance (CIV)1. However, the use of AT can also sometimes
draw upon other processes and skills that are not part of the assessment, thus

Construct irrelevant variance (CIV) is variation in performance caused by factors that are unrelated
to the skills and knowledge targeted by the assessment. CIV is therefore a threat to validity.
1
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introducing other forms of CIV. It is important to consider this balance. In many
cases AT is vital because it provides the only means by which a student may
access an assessment and demonstrate their knowledge and skills.
This study illustrates some of the issues around the use of AT in assessment and
informs Ofqual’s understanding of what teachers and students experience when
using AT in practice. Ofqual continues to work with awarding organisations and other
stakeholders towards the goal of ensuring that the regulatory approach minimises
the risk of malpractice and maladministration while not inadvertently impeding good
practice.

Introduction
Background
Ofqual requires awarding organisations (AOs) to design their assessments such that
they do not present any unjustifiable barriers to students, regardless of any disability
or impairment that a student may have (Condition D2, Ofqual, 2019b). If a student
underperforms on a given assessment because it is not sufficiently accessible to
them (rather than because they lack the targeted knowledge and skills), then that
assessment has an issue with validity. Ofqual therefore seeks to provide rules and
guidance to AOs that will support them in providing reasonable adjustments that
optimise assessment validity and promote fairness for all candidates. To this end,
Ofqual chairs a group called the Access Consultation Forum (ACF), which meets at
least twice a year to discuss issues of qualification accessibility. Attendees include
AOs, the Joint Council for Qualifications (JCQ) and various organisations who
represent individuals with particular needs or disabilities (Ofqual, 2019c).
Before proceeding, it is helpful to consider the terminology used in this report. The
terms ‘reasonable adjustments’, ‘special consideration’ and ‘access arrangements’
can all be used to describe changes made to an assessment to make it more
accessible for a learner. ‘Reasonable adjustments’ refer to changes to how an
assessment is delivered to make it more accessible for disabled learners. ‘Special
consideration’ refers to other adjustments that may be made for reasons other than
disability, such as illness, injury or bereavement. ‘Access arrangements’ is a broader
term, often used within centres, that encompasses both special consideration and
reasonable adjustments to describe any of these adjustments to assessment. This
report focusses predominantly on reasonable adjustments.
The JCQ provides rules and guidance to schools and colleges (centres) with regard
to the use of access arrangements (including reasonable adjustments) for
assessment. They state that access arrangements exist to: ‘…allow candidates with
specific needs, such as special educational needs, disabilities or temporary injuries,
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to access the assessment and show what they know and can do without changing
the demands of the assessment’ (JCQ, 2019, p. 3). The provision of access
arrangements is the primary way through which AOs seek to facilitate reasonable
adjustments for those students who need them, something which is required by
legislation (Equalities Act, 2010).
One reasonable adjustment , which is the focus of this report, is the use of Assistive
Technology (AT). AT is an umbrella term that can, in the broadest sense, include any
device, software or system that is used to support an individual who has some form
of disability or impairment (Edyburn, 2004; Watts, O’Brian, & Wojcik, 2003). Although
the term AT can be used to refer to relatively non-specialist equipment (such as
reading glasses), in the context of education and assessment it tends to relate to
electronic devices and computer software.
The JCQ regulations cover the use of ATs, explicitly mentioning everything from
word processors and computer readers (which convert text into synthesised speech)
through to more specialist pieces of equipment such as electronic braillers and eye
gaze trackers (which allow individuals with motor impairments to communicate using
their eye movements). Centres are able to apply for their students to use individual
or multiple ATs and to combine these with other reasonable adjustments (such as
additional time), depending on their specific needs.
Ofqual’s official statistics provide insight into the use of access arrangements for
GCSE, AS and A level assessments (Ofqual, 2019a). The number of students using
a non-interactive electronic question paper, the format most commonly used
alongside various forms of AT, increased from 9,870 to 22,115 between 2015 and
20192. Ofqual wishes to better understand the use of AT for assessment to ensure
that its approach to regulation remains fit for purpose. It is important that the
regulatory approach minimises the risk of malpractice and maladministration but also
that it does not in any way inadvertently impede good practice. Woods, James and
Hipkiss (2018) specifically highlight the need for Ofqual to regularly consult and
communicate with stakeholders (including people who use AT for assessment) to
inform the sector’s approach to reasonable adjustments. Building on input from the
ACF, this report describes a qualitative study which Ofqual undertook with a small
but diverse range of practitioners and students to gain a more nuanced
understanding of how AT is being deployed for assessment in practice.

The available statistics do not provide a breakdown of specific ATs. For example, the precise
number of candidates who use a computer reader is unknown because the data is not currently
collected in such a way that computer and human readers can be distinguished.
2
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Literature review
An inherent challenge for research of this kind is that technology is rapidly evolving.
New software and hardware are constantly being developed and refined, and
pedagogy and policy are often quite changeable as a result. This natural state of
fluctuation can cause some of the research evidence to date rather quickly. In
addition, as discussed above, the term AT covers a wide variety of technologies
deployed to support a significant breadth of needs. Much of the literature therefore
tends to focus on specific groups of ATs that relate to particular types of need. For
example, the issues associated with ATs used by visually impaired students (for
example, Nees and Berry, 2013) are often quite different to those associated with
reading difficulties (for example, Svensson et al., 2019) or physical impairments (for
example, Hemmingsson, Lidström, and Nygård, 2009). Given this breadth, this
report does not attempt to provide a comprehensive review of the research on AT
and education, instead it focuses on how the use of AT may interact with high stakes
summative assessment. It is worth noting that in 2019 the Department for Education
(DfE) developed a strategy for education providers and the technology industry to
help improve and increase the effective use of technology in education. Within this
strategy, the DfE have recently published a literature review on the use of assistive
technology in educational settings (DfE, 2020).
The following literature review is divided into 3 sections. First, we discuss some of
the theory behind the use of reasonable adjustments and AT in the context of
assessment, with specific reference to ‘universal design’ and the ‘interaction
hypothesis’. Second, we discuss the provision of AT in education in general, to
understand how its use in assessment may relate to students’ normal ways of
working. Finally, we consider how the use of AT is managed in the context of high
stakes formative assessment in England.

Universal design and the interaction hypothesis
The purpose for the provision of reasonable adjustments for examinations (or
‘accommodations’ as they are sometimes referred to outside of England) is to
ensure, as far as possible, equality of opportunity. This means that reasonable
adjustments are intended to provide flexibility so that all students are able to engage
with assessment in a manner appropriate to their needs. In other words, to allow
students to demonstrate their knowledge, skills and understanding, unhindered in
their demonstration by any disability, so they can be fairly assessed. In this regard,
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access arrangements are intended to counteract any construct irrelevant variance3
(see Messick, 1989) that is caused by the interaction between a student’s needs and
the format of the assessment.
One method that assessment developers may adopt is to try to develop materials
that adhere to the principles of ‘Universal Design’ (Story, 1998). These principles are
intended to ensure that products and environments are, as far as possible, usable by
all people without the need for adaptation. When applied to assessment, an
examination with a universal design would be accessible to all potential candidates
and there would therefore be no need for access arrangements. Indeed, many of the
barriers faced by those with impairments are often also experienced by those without
them (Madriaga et al., 2010).
Though universal design would be the ideal, the reality is that a ‘one size fits all’
approach is not always achievable in practice and reasonable adjustments are often
necessary for supporting individuals with particular needs. The ‘Interaction
Hypothesis’ states that such arrangements should, if correctly implemented, lead to
better assessment outcomes only for those students who need them. In other words,
a reasonable adjustment used by someone who did not have any need of it would
not improve their performance (Sireci, Scarpati, and Li, 2005). For example, a
student who is not visually impaired would be very unlikely to gain a better
assessment score were they to be provided with a braille version of a question paper
(in addition to the standard printed version).
Unfortunately, the evidence relating to the impact of various reasonable adjustments
on performance is patchy and findings are somewhat mixed (Cormier, Altman,
Shyyan, and Thurlow, 2010). For example, though a study may generate evidence
that individuals with dyslexia (and only those with dyslexia) benefit from having
assessment materials read to them (for example Fletcher et al., 2006), findings can
be difficult to generalise. This is because research often focuses on specific
reasonable adjustments tailored for specific assessments and specific groups of
students.
Evaluating the impact of a reasonable adjustment is often further complicated where
it may be provided for a variety of reasons. For example, extra time to complete an
assessment may be granted because the student is dyslexic, because of emotional
difficulties, because they require time to use an assistive technology, or for a wide
range of other reasons. However, if performance is in any way contingent on the
student’s speed (meaning the test is ‘speeded’, whether intentionally or not), then
most students may benefit from extra time, regardless of any particular need they
may have (Lu and Sireci, 2007).

Construct irrelevant variance (CIV) is variation in performance caused by factors that are unrelated
to the skills and knowledge targeted by the assessment. CIV is therefore a threat to validity.
3
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In order to maintain validity, reasonable adjustments must leave the assessment
construct (the target skill or knowledge) unchanged, along with the standard of
performance that is required (Kettler, 2012). However, there can often be an
interaction between the design of the assessment and the access arrangement.
Such potential interactions need to be considered when arranging and regulating the
use of AT to ensure fairness to all candidates. This can be a complex challenge.

The use of Assistive Technology in education and
assessment
The JCQ’s guidance makes it clear that the use of Assistive Technology for
examinations should reflect the student’s ‘normal way of working’ (JCQ, 2019). In
other words, the student should be regularly using the AT for their day to day
education if that AT is to be permissible for use in the examination. This means that
the availability of AT for assessment is largely dependent on what is generally
available to the student for their education.
There are various models which describe the ways in which AT and supportive
services may be designed, selected and delivered in the context of education
(Edyburn, 2001; National Centre for Special Education, 2016). The World Health
Organization’s Global Collaboration on Assistive Technology (GATE) emphasises
the importance of focusing AT provision on the person, implying that good
deployment of AT ‘requires an individualized and holistic understanding of the value
and meaning of AT for the individual …focusing on the person, in context, and then
considering the condition and/or the technology’ (Desmond et al., 2018, p. 437).
One theme that emerges throughout the literature is that there is a constant need to
inform all stakeholders, be they policymakers, teachers, parents, or students about
the latest ATs which are available and how they may be used. In 2009, the British
Educational Communications and Technology Agency (BECTA) conducted research
into technology and inclusion in England (BECTA, 2009). The report found that the
availability of AT was not consistent across schools. They suggested a number of
ways through which provision of ATs could be improved, including centralised online
resources to inform schools about available AT and a system for advising
policymakers on how to address inconsistencies in assessment, funding and
expertise.
Successful provision of AT is likely to be contingent on schools and teachers having
contemporary knowledge of the ATs that are available and how they may be of
benefit to students, particularly given the wide range of choice (Conderman, 2015;
Forgrave, 2002; Hayhoe, 2014; Netherton and Deal, 2006). It is important to note
that the mere availability of an AT is not alone enough to ensure that it is
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successfully adopted. Adoption is considered contingent on the ‘five ‘Ps’: People,
Products, Provisioning, Personnel and Policy (Smith et al., 2018). An AT Product can
only drive educational improvement where it is facilitated by the other four Ps. For
example, a useful product will only be successfully adopted where policy allows and
where personnel have the expertise and capacity to operate and maintain the AT.
Copley and Ziviani (2004) examined the literature on the use of AT with children and
found that inadequate staff training and support, negative staff attitudes, substandard
planning processes, poor funding, and difficulties procuring and managing
equipment could all be barriers to the adoption of AT. A study conducted by Lamond
and Cunningham (2019) found that teachers with higher levels of AT knowledge and
better computer literacy were more likely to perceive AT as useful for their
students.This finding is supported by a study by Woodbury (2015), who found that
training sessions were one way to improve teachers’ implementation of AT.
Of course, the successful use of AT also requires buy-in from students. Draffan,
Evans and Blenkhorn (2007) conducted a telephone survey of students who were
using AT as a means to support their dyslexia. They found that engagement with
training was variable, and concluded that this might mean that some of the students
were unlikely to be using the available technology to its optimal effect.
Even if a teacher, parent or student is engaged and well informed, there are many
implications for the selection of a particular AT which need to be considered.
Satsangi, Miller and Savage (2019) discuss how, alongside considerations of
usability and cost, the educational and emotional impact of the AT on each individual
student must be considered. For example, will the AT promote autonomy and
independence? Will it align with the student’s preferences? Will it impact on the
student’s social interactions and confidence? All of these are very important
considerations that go beyond assessment performance.
The Department for Education’s literature review on the use of assistive technology
in educational settings (DfE, 2020) summarises the available evidence concerning
the use of ATs in education and the current limitations. The review highlights a lack
of research-based evidence to inform AT interventions in practice, including limited
empirical work on the relationship between accessible educational materials and AT
and a lack of universal screening for AT interventions. Although there is much
advocacy by educators, parents, students and policymakers on the importance of
AT, its potential is not yet being realised because of the limited availability of
appropriate AT for those students who need it. The lack of a universal screening
procedure to ascertain student needs means that someone within the school must
identify and advocate for a pupil. This contributes to inequitable access because
identification and implementation depends on staff training and support. The author
concludes that AT has important applications for students and suggests that a
coordinated effort between policymakers, administrators, educators, researchers and
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industry is required for AT to realise its potential to provide students who need it with
the means for accessing and engaging in the curriculum.
This literature, taken together, demonstrates the importance of viewing the use of AT
for assessment in the wider context of how students use technology in their daily
activities. Though a particular AT may offer functional support for an individual with a
particular impairment, there is a clear need to understand the extent to which that
individual is already familiar with the AT through either training or regular use.

Assistive technology as a reasonable adjustment
As discussed, in England assistive technology may be used as a reasonable
adjustment for an examination where it reflects the individual’s normal way of
working (JCQ, 2019). AT may be deployed in combination with other reasonable
adjustments where this is appropriate for the individual concerned. For example, if
an AT is time consuming or tiring for the student to operate, the centre may also
request that they be given extra time. Similarly, AT can sometimes be used to
remove the need for another reasonable adjustment. For example, students may
prefer to use text-to-speech software instead of a ‘human reader’ (an assistant who
reads the examination materials out loud to the student during the assessment).
Ensuring that reasonable adjustments are efficiently governed and administered is a
challenge. Woods (2007) suggests that in order for access arrangements (including
reasonable adjustments) to be successfully implemented in schools their
administration must be fair and manageable. Along with the rules and guidance
around the use of access arrangements, the JCQ also operates the system that
manages and records applications. In 2008 they significantly changed the process
with the introduction of the ‘Access Arrangements Online’ system.
Woods, James and Hipkiss (2018) explored the views of special educational needs
co-ordinators (SENCos) with regard to this system using a questionnaire. Of those
surveyed, 46% perceived the system for administrating access arrangements to be
fair while 21% stated that it was not fair4. In terms of manageability, 25% of
respondents perceived the system to be manageable while 43% felt that it was not
manageable. The respondents’ qualitative responses suggested that their concerns
centred on both the amount of time the application process took and its complexity.
There is a tension between the need for a straightforward process that reduces
burden upon teachers and the need for a system which is robust enough to deter
and prevent potential malpractice.

These figures exclude those surveyed who did not respond to this specific question or those who
described their view as ‘ambivalent’.
4
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The use of AT as a reasonable adjustment is also contingent on awarding
organisations (AOs) providing compatible assessment materials. Nees and Berry
(2013) discuss how text-to-speech AT can provide equitable access to assessment
for those with disabilities but that there remain both technical and social barriers to
implementation. Technical barriers often relate to the availability and compatibility of
digital versions of the assessent materials, such as electronic question papers. For
example, particular versions of software may be partially or completely incompatible
with the format of the digital materials that are supplied by the AO. The extent to
which AOs currently adhere to recommended accessibility standards, as provided by
UKAAF (UK Association for Accessible Formats, 2019) is somewhat unclear. The
sheer range of available AT and the fact that it is constantly evolving makes it difficult
to ensure electronic assessment materials are universally compatible.

Research questions
The literature review has provided some context for exploring teacher and student
perspectives on the use of AT for assessment. The research study itself is driven by
the following open and explorative research questions:
1. Under what circumstances do centres and learners use AT for assessment?
2. What do centres and learners perceive to be the strengths and weaknesses of
current arrangements around AT?
3. What is the learner experience of using AT for assessment?
4. What is the impact of using AT on the quality of the assessment?
5. What are the barriers to effective use of AT?
The intention is not to provide comprehensive answers to these questions but rather
to improve our understanding of the context in which learners and teachers may
work and the challenges they may face when using AT for assessment. By
developing our understanding, through case studies of real-world practice, we will
enhance our capability for informed regulation.

Methodology
Research design
The research questions outlined above are open and explorative, lending
themselves to a qualitative approach. Recent literature has highlighted the need for
policymakers to take greater account of student voice with regard to matters that
affect them, highlighting their ability to provide powerful and unique insights
(Barrance and Elwood, 2018; Kevin Woods, McCaldin, Hipkiss, Tyrell, and Dawes,
2019; Kevin Woods, Parkinson, and Lewis, 2010). The intention for this study is to
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focus on the first-hand experiences of both practitioners and students, allowing
themes to emerge naturally through the discussions.
Given this brief, a semi-structured interview approach was selected. This method
allows us to explore emerging themes in depth and enriched by context, meaning
that the strengths and weaknesses of current rules and guidance may be considered
and examples of best practice identified. It is important to note briefly that findings
from qualitative research of this type should not be generalised too broadly because
samples are of insufficient size to allow us to confidently estimate the prevalence of
particular issues. What the approach instead facilitates is a deeper understanding of
the mechanisms that underpin the use of AT in context.
Data collection was divided across 2 phases. Interviews were conducted with
teachers and/or Special Educational Needs Coordinators (SENCos) in Phase 1,
while students who were AT users were interviewed for Phase 2. The phased
approach was a methodological decision. By speaking with teachers and SENCos
first, we hoped to gain an overview of policy and practice in schools before we
engaged with students about their personal experiences. The phasing also provided
us with an opportunity to take advice from teachers about the needs of the students
we would be interviewing, helping us to ensure that the research process would be
suitably accessible and comfortable for those involved.
Interviews were undertaken on either a one-to-one basis or in small focus groups of
2 to 5 interviewees. This approach was chosen for both practical and methodological
reasons. Practically, it was easier to organise group interviews in cases where
participants had busy schedules and researchers needed to travel and could
therefore make only a single trip. Methodologically, it is important to note that these 2
interview types create differing social dynamics and therefore elicit slightly different
types of data. Generally speaking, one-to-one interviews are considered slightly
better for exploring themes in depth while focus groups elicit somewhat widerranging discussions and may generate more ideas (Breen, 2006). By combining the
two, this study aims to draw on the relative qualities of each approach.
Ofqual researchers travelled to conduct the interviews for each phase (where
applicable). Interviews ranged between 18 and 90 minutes in duration (the mean
duration was 55 minutes). Interviews took place, where possible, in a quiet room and
all were audio recorded. The audio files were transcribed verbatim for analysis. One
student was interviewed over the phone and 3 students used Augmentative and
Alternative Communication (AAC) to participate. Each interview was guided by a
schedule, which was intended to provide a framework for discussion that did not
prescribe the topic or prevent the interviewers or participants from pursuing useful
tangents. The interview schedule for the teacher and SENCo interviews was slightly
different to that for the student interviews, though they covered the same general
topics. The interview schedules were developed with feedback from the ACF.
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All participants were required to read an information sheet and complete ‘informed
consent’ paperwork prior to their interview. In the case of those students who were
under the age of 16, we also required signed informed consent paperwork from a
parent or guardian. Given that some of the young people who were involved had
impairments that could make them vulnerable or uncomfortable, we discussed how
best to communicate with them with their teachers prior to the interviews. In such
cases, these teachers were present for the interview to support the student should
they have required any assistance or reassurance.

Participants
Potential participants were identified with support from the ACF, whose members
kindly recommended schools, colleges and individuals to us for Phase 1. In most
cases, members of the ACF made contact on our behalf (either directly or via their
mailing lists), with potential participants then directly contacting Ofqual to volunteer.
Recruitment was therefore opportunistic, with the explicit purpose of identifying those
with particular experience or expertise in facilitating the use of AT for their students.
For Phase 2, students were identified by the Phase 1 contacts (where possible) and
invited to participate. In total, 9 schools took part in Phase 1 and 5 of these schools
also participated in Phase 2, with 1 additional school recruited for phase 2 (see
Table 1 for a breakdown).
Table 1. Study participants
Centre ID

Centre or participant type

Phase 1 –
Phase 2 Teachers
Students
and SENCos

A

Sixth Form College

Yes

No

B

Academy Sponsor Led

Yes

Yes

C

Academy Converter

Yes

Yes

D

Independent School

Yes

Yes

E

Independent School

Yes

No

F

Community Special School

Yes

Yes

G

Community Special School

Yes

Yes

H

Local Authority Peripatetic staff

Yes

Yes

I

Local Authority Peripatetic staff

Yes

No

J

Voluntary aided school

No

Yes
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In Phase 1 we conducted 4 interviews and 5 focus groups (of 2-3 people). The
sample included 3 individual teachers who are peripatetic, supporting a portfolio of
centres within a specific local authority (LA). Though these individuals were not
based at a particular school or college, they had a breadth of experience based on
their work across multiple centres. The other interviewees were based at specific
schools or colleges. The primary contact for each school chose whether to also invite
colleagues who they felt would add value to the discussion because of their
experience and expertise (in these cases we conducted focus groups). The sample
for Phase 2 included 20 students who had completed their GCSEs or A levels within
the past 1-3 years. We conducted 6 focus groups (of 2-5 people) and 1 telephone
interview for Phase 2.
The interviews for Phase 1 were conducted between June and July 2019 and the
interviews for Phase 2 where conducted between November 2019 and January
2020. The discussions in both phases were diverse and included a range of ATs
used by the students, including: text-to-speech, speech-to-text, scanning and
reading pens, eye-tracking software, braille note takers, magnification software and
equipment, modified equipment (for example enlarged keyboards), word processing
software, and generic ATs (for example tablets, digital recorders).

Analysis
A thematic approach was taken to data analysis, which is a flexible method for
exploring data and identifying patterns and themes (Braun and Clarke, 2006). The
analysis was organised and conducted by 2 researchers using the NVIVO qualitative
analysis software package. The researchers read and encoded the written
transcripts of the interviews, but they also had access to the audio recordings. This
allowed the researchers to seek clarity about the spoken tone of a particular excerpt,
should the context or spirit of a comment be somewhat unclear from the transcript
alone. Alongside the process of coding data with the emerging themes, it was
important that the researchers also identified instances where a particular theme was
undermined during an interview. The researchers tended to code entire sections of
the transcripts rather than individual sentences, with a view to ensuring that analysis
took account of the context of a statement rather than consider it in isolation.
For the first phase of the study, analysis was broken down into 4 stages. Firstly, the
researchers separately analysed different samples of the transcripts, each
developing codes to highlight and describe excerpts which they considered important
in relation to the research questions. Secondly, the researchers met to discuss and
refine these codes, jointly agreeing on a set of codes to be applied across the entire
data set. Thirdly, this agreed coding scheme was applied across the remaining
transcripts, which were divided between the researchers. The researchers also
revisited the transcripts they had initially coded to ensure that the coding scheme
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had been correctly applied. Finally, to ensure consistency, the researchers each
‘double coded’ a sample of their colleague’s coding. Any significant inconsistencies
were therefore discussed and addressed at regular points throughout the process.
Data analysis for Phase 2 followed a similar process but used the codes that had
been developed for Phase 1 as a foundation for the analysis. Though this provided a
more prescriptive starting point, it was appropriate to build on the initial findings from
Phase 1. The researchers were careful to be open minded to the emergence of new
themes, to information that contradicted the themes that had been developed for
Phase 1, and to variations on the themes stemming from the differing perspective
offered by the students. Findings from the analysis are discussed below, organised
under the main themes and illustrated by anonymised quotations taken from the
various interviews.

Findings
This section discusses the research findings under the 5 broad themes:
1. Reasonable adjustments are usually bespoke to the student
2. Examination question papers could be more compatible with AT
3. Schools may not always be fully aware of how AT may be used for
assessment
4. AT has variable impact on the experience of undertaking assessment
5. AT removes barriers to assessment but sometimes changes how it is
accessed
Though these themes are presented separately, they link and interact with one
another. Before describing and discussing these themes in detail, it is worth noting
that we have chosen not to provide counts for how frequently each theme arose or
how often particular views were expressed. The reason for this is that it would
undercut the unique circumstances of the centres we visited, who are highly diverse
in terms of both their provision and the student populations for whom they cater.
Our thematic analysis incorporates a wide range of ATs and contexts, therefore
constituting a selection of case studies rather than a sample from which it is possible
to generalise. The perceptions of those we interviewed help us to understand the
type of issues teachers and learners may be facing and how these are influenced by
context, but do not tell us how prevalent these issues may be across all schools in
England. We will now explore each of the 5 themes in turn.
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Theme 1: Reasonable adjustmentsare usually
bespoke to the student
Decisions around the deployment of assistive technology appear to be largely driven
by the specific needs of the student. Under this theme we will discuss how there is a
high degree of personalisation that extends beyond the selection of particular
equipment and software. Decisions often involve consideration of contextual factors
relating to the academic subject, the environment in which the assessment is to take
place, and the current physical, attitudinal and emotional condition of the individual
student.
Specific ATs may work better for some students than others, even if, on the surface,
the needs they are attempting to fulfil are similar. Not only is it important to find the
correct AT(s) for that individual, but it is also important to identify the correct way for
them to use those ATs. The process can therefore take time and involve a degree of
trial and error.
We have an initial assessment that we do to look at the need for assistive
technology, and what are the areas of difficulty, to identify the right type of
technology for that child. And then obviously through continual working with a
child we’re constantly assessing whether that’s meeting the need of that child,
and whether we need to look at other options.
Teacher, Academy Converter, C
The needs of individuals change over time, while technology is also constantly
evolving. It is important to frequently re-assess students, identifying and meeting
new needs as they arise. Through re-evaluation, teachers attempt to ensure that
their students still qualify for any arrangements that they have been previously
granted.
Because we’re very conscious that when you have a diagnosis of a specific
learning difficulty when you’re younger, obviously that can change, your needs
can change over time, so it’s a case of obviously making sure that they still
qualify when they get to those key stages, but also sometimes a new need has
arisen. So there might be somebody who didn’t qualify for a reader for example
when they had the report done, but then as things have got more difficult and
they’re finding the curriculum harder, there’s more reading, there’s bigger
vocabulary, then they might actually end up qualifying for a reader later on.
Teacher, Independent School, E
In some cases, individual students may be able to compensate for their needs at
GCSE level but may then struggle to access A levels because of the more intensive
curriculum. In other words, the ‘step up’ to A level may bring a need for AT into
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sharper focus, where previously the student had been coping (perhaps unnoticed)
without it.
And possibly those really quite bright dyslexics that have compensated very well
up until the end of GCSE and have done very well, that the volume of reading for
A level just tips them over the edge and cracks start to appear...
Teacher, Independent School, D
It can be considered important that centres identify and support students that run out
of time and/or struggle with exams. In one centre, this took the form of an internal
process whereby students that were consistently running out of time during exams
were identified and referred for additional testing.
We pick up a lot of students that have never had an exam arrangement before.
They know they’ve run out of time, they know they’ve struggled with exams, but
nobody has ever picked [this] up.
Teacher, Sixth Form College, A
Here we can see an interaction between the provision of AT and another reasonable
adjustment: extra time. It is frequently the case that these 2adjustments are required
in unison, sometimes to meet the needs of the individual student and sometimes
simply because the AT itself is time consuming to operate. In the example below, the
student, who had previously struggled to finish exam papers on time, found that
access to an AT (and the additional time required to use it) had helped them to
achieve grades that they felt better reflected their ability in the subject.
It’ll be a scribe, a reader and a computer, and extra time as well. …The amount of
work I can get done in the amount of time is, like, significantly different. I can get
so much more done. But that’s still not necessarily the amount of like what’s
expected. But I can, I’m more likely to finish the exam now than I was before so
that’s good.
Student, Independent School, D
A point which is clearly reflected in JCQs guidelines is that reasonable adjustments
should mirror the student’s normal way of working. Regardless of the ATs being
discussed, teachers appeared to be well aware of this guidance and keen to ensure
that students’ classroom experience of ATs was aligned with what they would
experience in an exam.
The idea is that I don’t want anyone to ever walk into an exam and do something
incredibly different from what they normally do...
Teacher, Sixth Form College, A
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…it really comes down to what the student prefers, because the JCQ
documentation is very clear, it has to be their normal way of working, so whatever
they would normally do in lessons is what we try and replicate in exams.
Teacher, Community Special School, G
Despite this, defining the ‘normal way of working’ may not always be straightforward.
Individual student may use different combinations of ATs for different subjects and
contexts, sometimes using multiple ATs and sometimes no ATs at all. For example,
students may decide to handwrite short, structured questions and to type essay-style
questions. This depends on the student’s preferences and needs.
I have a few that do mixed options, so for biology they might choose to handwrite
for paper 1 and 2 because they’re short answers and then they type for paper 3
because that’s got the long answers. So really it’s about a conversation with
teaching staff as to the format.
Teacher, Sixth Form College, A
For readers who particularly only need odd words or odd sentences read rather
than whole papers I think the reading pen provides a much better option for those
students over the [speech-to-text software] and especially over a human reader.
Teacher, Independent School, F
The students offered insights as to why they may prefer to use different ATs for
different subjects. The use of technology where students are required to read long
passages of text and write long form answers was considered beneficial, while it was
not considered as important for subjects such as maths and sciences, where less
reading and shorter responses tend to be required. Depending on their needs,
students may find it preferable to use pen and paper where graphs and diagrams are
required.
For me it was because I was too slow at writing, so it became a problem keeping
up for like written subjects. For maths I don’t use it.... Sometimes in physics I get
it when I need it. So I just have it alongside a sheet of lined paper that I can make
notes on like handwritten or type, I normally type notes. But like diagrams I can
do by hand.
Student, Voluntary Aided School, J
It is worth noting that in certain circumstances, where the arrangement may impact
on the validity of the assessment outcome, some reasonable adjustments are not
permitted. For example, students are not allowed a human reader for certain English
examination papers, but they can use a computer reader (an AT). Therefore, some
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students that were familiar with assistance from a human were required to adapt and
use AT for the exam.
Students with visual impairments may prefer to use a Perkin’s Brailler (a braille
typewriter) for some subjects but either a computer or a BrailleNote (a braille laptop
computer) for other subjects. One student explained a preference to use the Perkin’s
Brailler for graphs, while another used the BrailleNote for scientific subjects because
of the inbuilt scientific calculator.
So the Brailler, the Perkins Brailler… that’s sort of useful for when you need to
actually write a graph... if you’re doing a coordinate graph it’s just easier to put
the graph paper into the Perkins Brailler and then do the axis on a Perkins than it
is to do it another way. It’s just quicker. And I’ve done it before so… I’d be quite
confident in doing it that way as well.
Student, Community Special School, G
…for the maths and science GCSE where I used the BrailleNote machine. […]
They have a scientific calculator built in which, out of all the different types of
scientific calculators I’ve tried for the maths and the science GCSE, was the best
I thought. So I used that for my calculations for the maths and the science. …it
was just an extra piece of equipment that helped for those two exams.
Student, Local Authority, I
However, the BrailleNote was often preferred for its speed and flexibility when writing
and modifying larger bodies of text.
Then I’d use a Braille Note or a laptop or computer. Just because on a Brailler,
when you’re writing that sort of amount, when you’re writing long question
answers it can take some time. Plus if you make a mistake on a Brailler you can’t,
it’s quite hard to get rid of the mistake as you can’t really go back and delete; you
have to rub it out and that causes the paper to look untidy and stuff like that.
Student, Community Special School, G
It is perhaps unsurprising that the bespoke nature of students’ normal working
arrangements often leads to unique logistical arrangements on the day of the
examination. Students who are using AT often require considerably more desk
space than their peers so that they may accommodate their electronic devices and
any adapted assessment materials. To illustrate this, one teacher described having
to give up their office on an annual basis during the summer because they had a
large curved desk which could accommodate a large amount of assistive technology.
One visually impaired student described how they required 3 tablet computers in an
exam, each one locked down to display a single document (thus preventing access
to any functionality that may provide them with an unfair advantage).
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But in my A-level… I had a graphical calculator and a normal calculator and I had
three different [tablets], because you can’t have them all on the same [tablet]
because of restrictions. So I had, the order it would go: formula booklet,
graphical, scientific, the question paper, which was massive, answer booklet...
Student, Academy Converter, C
It may also be that a typical examination environment (a large and silent school hall)
is not conducive to the needs of the student. Some students may require a room with
fewer or no people in close proximity, particularly if they need the use of a human
reader alongside their AT.
We’ve had a hearing impaired student where obviously the assistant has to speak
up a little bit. Now, we took the decision, rightly, to have that one-to-one in a
single room where they’re isolated, because other students can overhear what’s
being said; whereas, other students who are blind, there may be three or four in a
room but they’re spaced out in such a way that overhearing would be very, very
difficult. So we’ve just come to, over time, make judgements on that according to
our pupils’ needs.... Another example is that we’ve had students here with
seizures. So obviously it’s right and proper to put them in isolation as well in case
they have such a seizure and that would impact on other students in the room.
Teacher, Community Special School, G
It is worth noting that several teachers suggested that their school was likely to be
unusual in the extent to which they strived to find the right ATs by evaluating (and reevaluating) their students’ needs. This reiterates the notion that the centres where
we conducted interviews may be demonstrating ‘best practice’, informed by their
experience of working with cohorts that have particular needs. As we will discuss,
other centres may lack the expertise and resource necessary to be as proactive.
Though much of this theme is not explicitly instructive with regard to the regulation of
ATs for assessment, it provides an important overview of some of the potential
issues facing teachers and students. The interaction between the student and their
AT is usually unique and is often fluctuating, meaning that any rules around the use
of AT must be sufficiently flexible.

Theme 2: Examination question papers could be
more compatible with AT
One of the major themes of the discussions was about technical compatibility
between various ATs and examination materials. Practitioners and users of AT can
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sometimes be frustrated because the examination papers do not work optimally with
the AT.
The prime example of this related to the fact that non-interactive electronic papers
were usually provided in the ‘PDF’ format. There were concerns about how reliably
and universally these files worked across the range of available ATs (particularly
screen-reading software) and whether AOs were doing enough to test this
compatibility. This issue appears to relate to the various types of screen reader
software that are favoured by students who have visual impairments. There are a
wide range of screen readers available, all of which may interact somewhat
differently with a given PDF.
So you can order the non-interactive PDF, which you’re recommended to do. But
you need to know if it works with your screen reader, and if it doesn’t you need to
try a different screen reader, and the child needs to get used to it. And it doesn’t
matter which screen reader you choose, there will be little quirks… If it’s an
American one it might say ‘period’, or it might say ‘tick’… I think that would help if
there was a standard for the PDF papers in terms of accessibility and how it was
made. They [the students] would know exactly how it’s coming, and then they
could definitely work out what software they want to use with it, or screen reader,
and then just get ready for it by practising with PDFs made to that kind of
standard.
Peripatetic Staff, Local Authority, L
They [the students] use screen readers… and they [AOs] never seem to test the
papers on that. …what will happen is [the screen reader] will read some of it and
then it won’t any more, there’ll be bits missed out. …I don’t think they’ve tested
them on any screen reader, because things like diagrams and stuff, if you put a
label on it saying, this is a picture of a cat, the screen reader will read it out to
you.
Teacher, Community Special School, G
In the example below, two students discuss an issue whereby their AT sometimes
failed to identify sub-questions (for example ‘1(a).i’) within the overall structure of a
question. This issue created a risk that they may be unable to identify all of the
questions and might miss one.
S1: Yeah, instead of having like 1(a) part (ii), you could just have like just one
question [to] work through.
S2: But yeah and just the fact that if you have one small line at the bottom of a
page underneath a big question, it’s quite easy to miss that.
Students, Academy Converter, C
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Some of those we interviewed expressed a preference for receiving examination
papers in the formats used by word processors, stating that these tended to be more
compatible with ATs5.
And the… [software] hates PDFs. It works in a completely different way. So, on a
[word processor] document it’s a bit like, have you ever used it, you highlight it,
don’t you, as if you were going to copy or cut it, click on the button and it reads it
to you. On a PDF you have to create what looks like a textbox around the text
and then click on read. And it’s really fiddly.
Teacher, Sixth Form College, A
Alongside the issue of technical compatibility, non-interactive electronic question
papers do not allow students to type their responses on to them directly. This is in
contrast to physical (hand-written) papers, where students write their response into
the physical space provided on the page, which is usually directly below the
question. The use of digital papers therefore often requires students to use two
laptops: one to display the non-interactive paper and one for use as a word
processor for typing the response.
So say for example a child is using a laptop and has got a non-interactive PDF
paper… they generally probably will have two laptops, one with the paper in view
and one that they’re typing on, so it can be quite complicated. So I’m not sure
why you can’t type straight into a PDF document.
Teacher, Independent School, E
In addition, the ability to enlarge text on non-interactive papers is often limited to the
‘zoom’ feature, which can be problematic for visually impaired students.
The PDF can’t always be read by the screen readers…. And as you enlarge it, it
becomes a bit blurry and fuzzy, so [a word processor file format] is better,
because with [it] the student can then change the font size if they want to.
Peripatetic Staff, Local Authority, I
… bigger doesn’t necessarily mean better. It’s such a misconception that, oh,
well, just make it in A3 and that makes it bigger. No, because if you take
something that is really thin and grainy and make it big, well, now you’ve got
something that’s big and grainy…what you’re actually doing is just making it so
there’s more stuff to see and I can’t actually put all of that into my head at the
same time.

It is unclear whether there would be any issues, technical or otherwise, with the provision of noninteractive papers in these formats.
5
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Student, Academy Converter, C
Given the need to prepare students for examinations, some teachers prepare their
students to work with PDFs so that they are familiar with using their AT with the
format of the non-interactive papers.
The other thing that is difficult is we’re then actually having to teach them two
different ways, because the rest of the year they’re using it on really easy to use
[word processor] documents… and then at the end we’re having to make sure
that they actually know how it works in a PDF, because they’re very rarely using
PDF documents in class.
Teacher, Sixth Form College, A
The PDF, it can be a little tricky to use but you just have to remember the steps…
So it’s just getting familiar with the processes and making little cards for them to
say, OK, just press this, this, this and then, yeah. We’ve had a few issues with the
PDF reader but I don’t think that’s the PDF reader’s fault, I think that might be just
our technology! But anything that could make it easier would be great.
Teacher, Independent School, E
The quotes above focus on the compatibility of screen readers and other AT with
non-interactive electronic papers. There were also cases where interviewees
mentioned compatibility issues with physical copies of the exam papers. For
example, one teacher suggested that when exam papers are designed they should
take into account the diversity of students that will be taking the exam, thus evoking
the ideas of universal design discussed in the literature review.
I do sometimes wonder whether the people that are… designing these papers
whether they do think about the broadness of the students that are sitting them. If
you’re mindful that these options are available to your students, the paper should
be able to be accessed by the options that are available. So if you look at the
reading pen, that’s a very low grade exam access arrangement. But if you’re
designing papers that don’t fit the way in which that works you’re taking away
actually a really useful arrangement, and could be forcing someone out of their
normal way of working to engage with a different form of technology just so they
can access that paper.
Teacher, Sixth Form College, A
To try to overcome the challenges that are sometimes presented by the interaction
between the format of examination papers and ATs, schools tend to request different
versions of the same paper for the students. This allows students to swap between
the two versions, depending on what they are trying to achieve.
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Students sometimes when they have the exam papers in front of them, for
whatever reason they’re still not comfortable with the font size and presentation of
it. So they might choose to use an ordinary copy of the paper, normal size print
and then use a [magnifying device] to read it. And so they can make the print
larger or smaller and change different settings to make it black on white, white on
black.
Teacher, Community Special School, G
I think the most important thing to me was to have a normal size paper and also
an enlarged copy of the paper… So I would have my A3 paper on my lap… here
with the A4 paper and there would be a monitor screen in front of me. So while I
would be reading what was showing on the screen, I’d be reading that and then
I’d go to my left and start to write down what the answer was. So I think it was
really convenient to me and I think it was quite efficient as well.
Student, Community Special School, G
In addition to non-interactive digital examination papers, those who use AT often
also require modified papers. For those students with visual impairments, any errors
or inconsistencies in the translation from the original paper to the modified version
can present additional challenges. A single typographic error can completely change
the meaning of the question. It is unclear whether such errors are more or less
prevalent for modified papers and whether exam boards operate similar checking
procedures for both the modified and standard versions of the paper.
So for example for computer science there’s a little bit of programming involved
so you have to read a line of code and interpret it or correct it, or that type of
thing. And my computer science GCSE was, the braille for that code I needed to
read and correct was wrong. So I tried to correct, I thought I was correcting [it].
So basically I corrected the wrong thing. I corrected their braille instead of what I
should have corrected. So yeah, so both the maths GCSE and the computer
science GCSE kind of did put that little bit of extra stress on me because they’d
been wrong twice. The accessibility bit had been wrong twice. So yeah it, by the
time A-levels came around, I mean I did AS well in my first year and one of them
was wrong as well. It was just a spelling mistake in the computer braille again but
you know it is still, it’s still, well it still affected me anyway. It still made me a little
bit wary basically.
Student, Local Authority, I
This theme demonstrates that there is still scope for improvement in the design of
assessment materials, be they on paper or digital, standard or modified, so that they
can be more compatible with ATs and better meet the diverse needs of students. It
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may be that examiners can further embrace the principles of universal design when
developing their question papers.

Theme 3: Schools may not always be fully aware of
how AT may be used for assessment
Many, if not all, of the schools and colleges involved in the study were well informed
with regard to the availability of, and potential uses for, AT. They had a detailed
understanding of the rules and guidance around implementing AT for high stakes
assessment and were able to reflect on where they felt there were ambiguities with
regard to what was permissible. Given the opportunistic nature of the sample, it is
likely that this high level of knowledge is somewhat unusual. None the less, the
insights allow us to consider the availability and clarity of key information.
Whether real or perceived, the interviews suggest that there may be some grey
areas in the rules and guidance. For instance, there was uncertainty over whether
the use of particular programmes or apps on a tablet computer needed to be
deactivated for an examination.
I said use the [calculator] on the [tablet]. But they [the teachers in the school]
were worried about that… It would just be [a case of] switching off anything that
would give the student an advantage.
Peripatetic Staff, Local Authority, H
One significant challenge is maintaining rules and guidance in an environment where
technology (and terminology) advances so quickly. It may be difficult for teachers to
ascertain whether particular software or equipment is permissible. The interpretation
of the rules and guidance may sometimes drive behaviours which do not truly reflect
their principles or ‘spirit’. The examples below illustrate areas where differences in
interpretation have created uncertainty and may have led to some valid uses of AT
for assessment being prevented.
I feel like there’s lots of things, there’s lots of assistive technology out there and
things have moved on a lot, [some newer AT] might be allowed but it’s maybe not
specified.
Teacher, Academy Converter, C
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We haven’t used this in exams [software which allows you to edit a PDF] and we
were wondering with the JCQ document, it says it’s a non-interactive PDF. And
whether that non-interactive is because the exam boards don’t want people to
use that as an editable document, or whether it’s just that the PDF is not normally
editable, whether it would be allowed or not.
Teacher, Academy Converter, C
The exam officers are obviously not the teachers in the school, and they’re quite
driven by the regulations and the rules. And I think they’re sometimes scared or
don’t always understand… they haven’t quite got all the information or they read
the regulations and maybe if it doesn’t mention [tablets] but mentions assistive
technology then maybe sometimes they’re not sure [what is] allowed.
Peripatetic Staff, Local Authority, H
Despite these challenges, the current JCQ rules and regulations were not challenged
on the general principals which underpinned them – any criticism focused on
particular details, suggesting that the fundamentals of the approach were considered
broadly appropriate by the teachers and learners we interviewed.
It was encouraging to hear examples of teachers engaging in regular and ad-hoc
activities that were intended to share good practice between schools. For example,
one of the schools made arrangements for one of their students to go speak with a
nearby school about how they use AT.
There’s a school down the road who use readers and they’ve been thinking about
it, so we’ve been giving them advice. They’ve come in and we’ve spent a few
hours having meetings with them, showing them software. In fact one of the girls
that was our first tester… came and did a presentation about it to these random
strangers from another school about her experience using it and how it changed
her life and how to use it and that was really good.
Teacher, Independent School, E
The centres we have engaged with generally represent case studies of best practice.
Some of the specialist schools had dedicated resource and expertise that was used
to ensure that students had the best possible AT provision. Though this will not be
possible at most schools, it is important that best practice is shared to ensure that all
centres are aware of what is possible and permissible. The greater risk may not be
that centres do not follow the rules around the use of AT (for which they could be
sanctioned), but rather that schools assume that the rules are inflexible and therefore
feel unable to provide the most suitable arrangements for their students.
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There’s a lot of grey areas where people… get so panicky about exams, what
they can and can’t do that even as a professional it can be difficult to convince a
setting that they can do it if it’s not written in black and white.
Teacher, Academy Converter, C

Theme 4: AT has variable impact on the experience
of undertaking assessment
This theme reflects the experience of administrating and undertaking high-stakes
assessments using AT. Given the diversity of contexts, the range of available ATs
and the bespoke nature of student needs, it is reasonable to state that the impact of
using ATs is idiosyncratic for the user. In line with the interaction hypothesis, every
individual and each assessment interacts differently with the specific set of
arrangements (and AT) that are in place.
We have already discussed how the demands of some AT (desk space, power
outlets) may sometimes necessitate the use of non-standard assessment
environments (Theme 1). This can, of course, have a significant impact on the way in
which a student experiences the assessment. Teachers can sometimes try to
mitigate this impact through additional exam preparation. This can involve anything
from providing training and written instruction about how to use technology during an
exam (for example remember to save your work often!) through to helping students
to visualise what the exam room will look like and thus reduce their anxiety on the
day.
And we like to prep our students, we’ve got photos, got them somewhere, of the
exam room, so they know exactly what they’re going into. So for some students
they’re OK in smaller groups, smaller rooms, in a classroom, it looks like the
space that they’re used to rather than the massive exam hall which can be very
difficult for some students.
Teacher, Sixth Form College, A
So, when you’re in a heightened state of taking an exam and you’re stressed out,
pressing the save button sometimes you might miss that step and then maybe
you’ve lost an entire paragraph or an entire essay. So it’s drilling them
beforehand to say, you must keep pressing save, you must do this, you must do
that, so the typing is fine.
Teacher, Independent School, D
This type of pragmatic advice is important as students may feel under pressure. One
student described how saving work frequently had become natural to them following
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an incident in which their technology had failed and erased a significant amount of
their work during an exam.
I mean it’s a natural thing you know. I guess the only time I didn’t do it then was
because I was focusing on the questions and I really… you know, lose my focus,
lose the track of everything... It really wasn’t something I wanted to do. I guess I
paid for it but you know. At least I know now.
Student, Community Special School, G
The potential for technology to fail can be an additional stress on the day of the
assessment, one that can affect students and teachers alike.
[the students get stressed] if we can’t get a PDF reader to work and we then have
to call in the IT Department who aren’t in this building and then it’s delaying the
start of their exam because they don’t have the facility that they’re normally used
to having. And it’s not only that, it’s the stress to the other pupils in that room,
because luckily with the assistive technology we can put them in the same room
as anybody else that’s typing, they’re just plugged in with earphones, so they’re
listening. So yeah, there’s lots of things that can go wrong on the day!
Teacher, Independent School, E
Depending on the AT being used and how it combines with other reasonable
adjustments, assessment can be significantly more physically and mentally
demanding for the student. One of the major impacts of AT comes from the fact that
it often requires additional time to use, which extends the duration of the exams, in
some cases very substantially.
I do feel sorry for them when they’ve got a couple of exams: one in the morning,
one in the afternoon. […] they had an English exam, which was effectively four
hours, and then a history exam, which was effectively three and a half hours, so
that’s seven/eight hours of exams in one day. That’s tough. So psychologically
and mentally it is really wearing on them.
Teacher, Community Special School, G
By the end of the last exam I was, I was very tired. …I was slightly regretting the
decision to do the whole eight hours or whatever. But that, yeah that was just, it
was a bad exam all round to be honest that last one.
Student, Local Authority, I
In some cases, the demands on students can be particularly high. One student
explained that they had required 700% of the standard examination time so that they
could complete their GCSE paper using eye-tracking technology. This meant that
they had to complete the exam over a 3-day period and isolate themselves between
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the exam sessions (specifically, they were not permitted social contact with their
peers or access to the internet in case they were able to gain an advantage). Despite
this challenge, they had relished the opportunity that the technology had given them
to take a GCSE exam despite their physical impairment.
When I did my biology I had 700% extra time so 3 days isolated from my mates. I
used my [eye gaze software] to dictate my answers. The actual chance to give it
a go and come out with a grade using my eyes.
Student, Community Special School, F
Indeed, despite the challenges faced by many of those interviewed, the availability of
AT for examinations was considered positively in relation to other arrangements,
such as having a human scribe. This is because AT often appears to be important
for a student’s sense of independence and therefore their self-esteem and
confidence. In many cases, the positive impact of AT is likely to extend beyond
assessment and education and in to other aspects of the students’ lives. These
wider considerations influenced both whether an AT was used and the choice of AT.
The quotes below illustrate the nuance of this point.
[With regard to typing responses on a laptop] I think for the students it just allows
them independence, it fosters independence for them. It shows them that they
can write… so if they’re currently only able to write nine words or ten words per
minute and they’re typing 25 words per minute they’re doubling then probably
tripling their output… their hands are then able to keep up probably with their fast
thinking, so they can see that it’s a mechanical reason as to why they’re not
getting things done on the paper possibly and that just helps then with their selfesteem.
Teacher, Independent School, D
[…] it is best to think long-term independence, because our main goal is them
having technology that’s going to help them in the future to go to A levels, to go to
university, to work, so it’s putting all of those things together.
Peripatetic staff, Local Authority, H
I think for me, anyway, I’d prefer to have laptop skills rather than the Braille Note
skills because it’s something that is used a lot more widely in the working world,
you know, rather than a Braille Note.
Student, Local Authority, I
It is not surprising that the use of AT somewhat changes the examination experience
for the student. It is useful to be aware of this when preparing assessment materials
and when considering requests for reasonable adjustments.
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Theme 5: AT removes barriers to assessment but
sometimes also changes how it is accessed
As well as changing the experience of undertaking assessment, AT can also have an
impact on the nature of the assessment itself. This theme illustrates some of the
ways in which elements of the assessment can be somewhat changed (often
unavoidably) through the use of AT.
The intention behind the use of AT is to remove barriers to valid assessment by
allowing all students fair access to it. Skills such as writing, reading, and spelling are
often important for communicating a response to an examination question, but they
are not always explicitly covered by the assessment criteria. In such cases, these
factors are ‘construct irrelevant variance’ (CIV); they can affect the assessment
outcome even though they are not part of what is being assessed, weakening the
validity of that assessment. AT is therefore best used to level the ‘playing field’ by
helping students to reach their potential without giving them an advantage over those
taking assessment without the AT.
Essentially I find that the technologies that I’m using are doing exactly what they
should do in that they’re levelling the playing field. And that’s what any exam
arrangement should do. It should never give somebody an advantage over
somebody else.
Teacher, Sixth Form College, A
For example, for students who find reading challenging, text-to-speech software or a
reading pen can help them to understand the question and increase their reading
speed. The technology is helping them to understand and access the question but
will not improve their performance if they do not have the targeted level of knowledge
and skills.
We have some students that without it [text to speech] will misunderstand the
question entirely just by reading one word wrong because their accuracy is so
poor and that one word they misread can change the entire thing that they’ve
written. And other people it’s just that they take so long to read the information, by
the time they’ve read it half the exam has gone… So I think it is really effective to
help people access the exams.
Teacher, Independent School, D
[The] reading pen helps me to make my answer more sensible. So I think
reading pen saved me my grades.
Student, Independent School, D
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Word processing affords students greater capacity to edit and restructure their work.
Though such editing is possible using pen and paper, it is likely to be more
challenging and time consuming, perhaps making the student’s work appear
aesthetically untidy.
One of the big things which has changed from GCSE and A level for me is like
structure matters so much. So it’s when you’re on your laptop you’re able, if you
see that you, so let’s say you’ve got like a set structure you have to do, like point,
explain point, evidence, explain, link, whatever, then it allows you, if you think you
haven’t developed one of those bits enough, you can go back into a certain part
and develop that certain part within that paragraph.
Student, Independent School, D
So you can get all of your thoughts down, because sometimes when I’m writing
something I get to the end and I think oh no hang on, I was trying to put too much
down at once… And you can edit it as well... It’s really useful, definitely lose
marks without it.
Student, Voluntary Aided School, J
It is worth noting that not all students benefit from the use of a word processor.
I’ve had two teachers come back to me to say that [the student does] better work
handwriting than they do typing and I don’t know whether that’s because it’s
almost like a stream of consciousness, their fingers are just going and they’re not
taking a pause to think about… what they’re writing or what’s going on. But for
their exam they’ve come back and said they don’t want them on a laptop.
Teacher, Independent School, D
This suggests that the manner in which the response is provided by the student
(typed or hand-written) does seem to somewhat change the nature of how it may be
prepared and structured.
AT can alter the nature of assessment in other ways too, requiring the use of
processes that are not part of the assessment criteria. For example, we have already
discussed examples of students managing multiple devices. In these cases, it seems
that the use of technology requires additional planning and management, which may
offset some of the accessibility benefits.
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I can’t think of any situation where using the technology would actually put the
student at an advantage. […] I mean having screen readers, having electronic
calculator, actually it’s just giving the student with a visual impairment access to
what the sighted individual would have in the exam situation. And it’s actually
physically more difficult, because you’ve having to work between lots of things,
rather than just looking at one sheet of paper aren’t you?
Teacher, Academy Converter, C
There may also be additional cognitive demands placed on candidates who are
using certain ATs. For example, for candidates using eye-tracking software, tasks
that may be relatively simple on paper or on a keyboard, such as using a capital
letter, may require an additional series of steps.
Yeah, it’s all the additional things with the punctuation things… because you’ve
got limited space on a screen ‘punctuation pages’ [which must be navigated to
using the software] are a button and then a page, so you’ve got so many extra
steps to be doing that I think it would take a lot longer time.
…But then in order to do a calculation he’s then got to come out of that screen,
go into his calculator, perform the calculation and then put that back into the
[word processor] document… but it’s the time taken to come out of one screen,
into the other one, then back into the other one.
Teacher, Community Special School, G
Students with visual impairments experience similar physical and cognitive
complexity because they need to switch between typing and reading in braille, while
also remaining orientated so that they can navigate the various materials and
devices on their desk. The issue is not merely the additional time that this requires
but also how it affects the student’s process. The need to navigate and manipulate
the software interrupts the flow of their writing and they need to store more
information in their short-term memory. This additional cognitive demand is construct
irrelevant variance because their performance may be affected by their capacity to
manage this process, even though it is not relevant to the assessment criteria and is
not required by those students who are taking the assessment by standard means.
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If you or I are accessing a piece of text that we need to read and we’re just
writing, we can do that, right, but a braillist has to physically move from what
they’re typing to read and then coming back, so there’s an orientation element
there that takes some time, but also mentally they’re having to switch from what
they’re doing… So there’s a possibility that they’ve forgotten their flow in what
they were writing, whereas you or I wouldn’t really have that issue. I could
confidently argue that there’s a greater mental capacity required for a braillist to
do all those operations than there is for you or I.
Teacher, Community Special School, H
[For] English language, having to switch from listening to the article from reading
the question on the paper to writing an answer on a different, on another [tablet],
that that did take quite some time.
Student, Academy Converter, C
Equally, the experience of completing an assessment that requires analysis of an
image or video requires significant adaption for visually impaired students. Rather
than viewing an image, these students are often required to listen to a verbal
description of that image – something that may at least somewhat alter the nature or
demand of the assessment.
I remember there was a photo of, it was a child worker in a… factory or
something who was making clothes and they were like ‘oh they look tired’. It
literally was saying they look tired, like a couple of things, there’s clothes around
them kind of thing. But one of the answers that someone in my class gave was
the fact that it was in, all the clothes were black and white, so it was conveying a
desperate image, this sort of thing. But it didn’t say that in the description, so
there were things that I just didn’t have.
Student, Academy Converter, C
No matter what level of description there is in a diagram that’s always going to, I
think, take away from that experience of “seeing”, in inverted commas, the
diagram for themselves. So it’s a little bit like the question in history exams where
you have a photograph and that has to be described to them. They always find
that the most difficult, because invariably the description that they give in the
adapted paper is wholly insufficient.
Teacher, Community Special School, H
In the case below, candidates for an Art assessment were required to choose
between several optional topics, some of which required them to view a video. The
student felt excluded from these options.
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The only thing with the art one [assessment] was that there was actually links to
videos that you had to watch for the exam, which were described to me by my art
teacher. And they weren’t audio videos whatsoever they were just visual so that I
was completely reliant on her description. …there was actually six different topics
you could choose from. Now, three of the topics came with a video and three of
the topics came with a text description, all different things… So in that respect it
kind of it took away, well it didn’t take away the choice but it made me lean more
towards the text topics than the video topics if that makes sense.
Student, Local Authority, I
Although the interviews mainly focused on written assessment, there were also
some interesting examples from other forms of assessment. In the example below a
non-verbal student was taking a qualification in drama, for which one of the
assessment criteria involved demonstrating expression through one’s voice. The
teacher clearly felt that the criterion was too rigid and was unreasonably excluding
those students who used synthesised speech.
That happened this year with the [qualification in] drama. There is a performance
and part of the critique we received back was that the student was using a
monotone, a voice without expression. Well, the student is non-verbal and her
machine is a computer generated voice. It doesn’t have expression […].You can
show expression in a variety of ways and it doesn’t have to be in your voice,
because that’s why we get good at reading body language in the classroom.
Teacher, Community Special School, F
The discussion above has focused on how, in some cases, the introduction of AT
subtly alters the nature of the assessment and introduces elements of CIV. However,
it is worth noting that, overall, most of those we interviewed argued that AT had
removed more CIV than it had introduced, thus improving the overall validity of the
assessment for the individual. They believed that the AT was allowing students to
better demonstrate their knowledge and skills against the assessment criteria.
Before we used assistive technology she qualified for a reader because she has
severe dyslexia, but she wouldn’t speak to the person who was there to read.
She wouldn’t ask the person to read because she doesn’t ‘do’ speaking to
people. […] We got the assistive technology, the computer reader software when
she was beginning of year 11, introduced her to it and it was like a different
person. It opened up everything to her and she used it, well, uses it, she’s just
finished her A levels, she used it so much that her grades drastically improved.
Teacher, Independent School, E
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My typing speed is something over 100 so obviously I can just get more done
because I’ll type faster than the others. …I can plan more. It’s not like I finish
extremely early, it’s just that I can make more detailed things. I’d say that’s good,
and it gives a more accurate picture of my skill in that subject. It’s not that I have,
I don’t see it as an unfair advantage, even though it may be perceived that way,
it’s that I’m actually just showing my skill at a subject better with more ability to
write, I can plan it more.
Student, Voluntary Aided School, J
…it’s probably hugely liberating to a whole cohort of pupils that would never be
able to get to the next stage of education without it and so all that wasted
potential in the past, those pupils now have the ability to go through.
Teacher, Independent School, D
To summarise, AT may introduce some degree of construct irrelevant variance by
changing the way in which students approach and conduct an assessment.
However, this is balanced by the construct irrelevant variance that AT may be
counteracting by allowing the student an opportunity to fairly access the assessment
and demonstrate the relevant knowledge and skills.

Discussion
To summarise, the following 5 themes emerged from our analysis of the data
provided by these case studies.

Reasonable adjustments are usually bespoke to the
student
Each student has unique requirements that vary across subjects and contexts.
This means that rules and guidelines that govern the use of AT in assessment
need to be clear in their underpinning principles but flexible enough to allow
students to make bespoke arrangements that reflect their normal way of working
and maintain the validity of the assessment.

Examination question papers could be more
compatible with AT
The degree of compatibility between assessment materials and the AT with which
they are used, though not fundamentally problematic, has scope for improvement.
In particular, it may be that the digital file formats in which examination papers are
provided could be tested with a wider variety of AT hardware and software.
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Schools may not always be fully aware of how AT
may be used for assessment
Teachers and students may not always have all of the information about what is
possible and/or permissible with AT. This means that there is the potential for
some students to miss out on arrangements that may better support their needs
because their teachers are either unaware of a given AT or unsure of whether it
would contravene the rules. There may therefore be scope to improve the way in
which ‘best practice’ is shared.

AT often has an impact on the experience of
undertaking assessment
In some cases, the use of AT can unavoidably alter the experience of taking the
assessment for students. This is particularly true where the AT requires significant
additional time or the use of a specific assessment environment for effective use.

AT removes barriers to assessment but sometimes
also changes how it is accessed
Where skills such as reading, spelling and grammar are not part of the
assessment, AT can remove barriers to access, mitigating some forms of
construct irrelevant variance (CIV). However, the use of AT can also sometimes
draw upon other processes and skills that are not part of the assessment, thus
introducing other forms of CIV. It is important to consider this balance. In many
cases AT is vital because it provides the only means by which a student may
access an assessment and demonstrate their knowledge and skills.
The main limitation of these findings is the self-selecting nature of the teachers and
students who participated. We used opportunistic recruitment to select our sample
and it is likely that the schools that were interested in engaging with the research
were also those who were well informed and more vocal about the use of assistive
technology for exams. Although we included a range of schools in the study (and
they were not all specialist), we sampled only a small number of centres and the
findings cannot therefore be generalised to the entire population. Instead we have a
series of case studies that illuminate some of the potential factors and how they may
manifest in context.
Overall, this study illustrates some of the issues around the use of AT in assessment
and informs Ofqual’s understanding of what teachers and students experience when
using AT in practice. The findings illuminate areas for possible improvement with
regard to the design of assessment materials. Ideally, close adherence to the
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principles of universal design would mitigate issues of compatibility between
assessment materials and AT. However, this will not always be possible and it is
therefore important that AOs continue to strive to ensure that non-standard
assessment materials are tested for compatibility across the full range of ATs.
It is also important to raise awareness of the potential benefits of ATs and to foster a
more precise understanding of what is and is not permitted in examinations. JCQ
rules and guidelines are in place to ensure fairness but, if misunderstood, have the
potential to create anxiety that may discourage teachers from adopting AT that may
support their students. Ofqual will continue to work with awarding organisations and
other stakeholders towards the goal of ensuring that our regulatory approach
minimises the risk of malpractice and maladministration while not inadvertently
impeding good practice.
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