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C-Pen Exam Reader: a Critical Review of a Text-to-Speech
Scan Pen for Secondary Pupils with Literacy Difficulties.
1

Introduction
The C-Pen Exam Reader is an OCR scan pen which utilises text-to-speech technology to
read aloud a single word or line, is lightweight and portable, and can be fitted with
2
headphones – it is widely available to buy online and costs between
£190 and £230. In line
with the Digital Learning and Teaching Strategy for Scotland, this kind of technology fits well
into an inclusive classroom – whether we consider the Universal Design for Learning (UDL)
approach (Rose et al, 2005), inclusive pedagogy (Florian & Spratt, 2013) or the more widely
used term of differentiation.1 While there are conflicting viewpoints about what ‘inclusive
education’ truly means in policy
and practice (Allan, 2008), it is5 not the scope of this study
3
to discuss its merits or pitfalls. Rather, this study takes a face-value interpretation
of
4
inclusion as a school in which staff “remove the exclusionary barriers” (Allan, 2008) for
learners with ASN – classrooms and exam provision where all pupils have the necessary
6
resources to access the curriculum and display their knowledge in an equitable manner.
A limited number of previous studies have been conducted, though these were using the full
7
capacity of the scan pen which contains a dictionary facility and this study is concerned only
with the Exam Reader version. The findings of the American study (Schmitt et al, 2012)
were mixed in terms of the Pen’s usefulness. The British C-Pen website features several
8
case studies, but with the exception of one (Mortimore
2018), the studies lack the
2
authenticity and transparency of neutral research . One case study is available for the Exam
Pen specifically, which found that there was a demonstrable benefit for some pupils in their
comprehension. However, because this study can only be found on the manufacturer’s
website, there is clearly a risk that only a favourable trial has been published – and the
results have not been replicated. Additionally, there is a fundamental confusion in this paper
between dyslexia and visual processing difficulties, claiming that the dyslexic students’
9
“problem is created by their inability to read the jumping, moving, incomprehensible
formation of shapes that are commonly known as words.” (Garner, 2016)
Visual difficulties are found in some dyslexic people, but not all, and not all people with
visual processing issues are dyslexic (Gilchrist et al, 2018).
Additional voices (for example, the Scottish voices) can’t be added – but the C-Pen’s claim
to be “naturally speaking” depends on the user’s accent as well as the sophistication of the
1

According to Florian and Spratt (2013), “inclusive pedagogy demands that class teachers take responsibility
for all learners, including those who are experiencing difficulties. Class teachers are encouraged to view
difficulties in learning as dilemmas for themselves as teachers (rather than deficits in children) and to seek new
approaches to support children.” This technology certainly counts as a new approach.
2
There is no evaluation of the Pen’s accuracy and reliability; no measurable impact is evident – for example,
through comparative test results; no University affiliation is cited; one study discloses that it was commissioned
by Scanning Pens Ltd (Franklin, 2018); and the same researcher authors / co-authors almost every study (5 of
6).
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technology, and there are clearly vast differences in dialect throughout the British isles
which could impact on understanding for pupils less used to received pronunciation English.
(Similarly, the American studies would have evaluated American text-to-speech synthesis so
the studies may not be comparable to ones conducted here.)
A small case study was used in order to test whether the technology works in exam
scenarios for pupils with literacy difficulties in my Scottish school, to establish whether it
was accurate, would assist reading speed, and whether it would make any significant
difference to their assessed Reading Quotient (RQ). As Head of Support for Learning, I
wanted to evaluate potential technology for Assessment Arrangements (AAs) which would
be practical (a limited number of laptops, human readers and separate accommodation
causes logistical problems in each exam diet) and which is discreet enough to avoid potential
stigma.

Method
Participants
The participants of this study were all boys: one from S1 and two from S2. The S1 pupil,
Robert, and one S2 pupil, Duncan, are dyslexic. The other S2 pupil, Alan3, has
Developmental Language Disorder (DLD) which affects his decoding and comprehension of
written text.

Materials

10

The boys used the GL New Group Reading Test (NGRT) assessment 3A, which tests
vocabulary (through a sentence completion exercise) and comprehension, by means of a
standardised, normed assessment. GL Assessments could not confirm the exact font and
size of the text, but I judge this to be Verdana size 14. The line spacing looks to be set at 1.5
and the text is well-spaced on each page. (Appendix 3)

Design

11

I used a SETT template to establish pupils who would be suitable participants for this study
(appendix 1). A comparison of raw and standardised scores provided quantative data. I
12
observed the pupils using the Exam Reader, interviewed
them about their13experience
afterwards, and used an online questionnaire to collate qualitative data.

Procedure
All three boys had, within the previous month, sat the NGRT assessment 3B as part of the
school’s annual literacy screening programme. I used paper 3A – an alternative one at the
same level – for the Exam Reader test in order to compare time taken to complete it, and
end results. A new paper was used because even though the boys had not received any
feedback or corrections on the first paper, it eliminated the chance that their first reading of

3

All pupil names have been changed to protect identities.
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the paper would give them any advantage, affecting the independent variable. They were
shown how to use the C-Pen, and had a trial run before this assessment.

Discussion
The pupils were all keen to use the C-Pen, and thought it was a very impressive innovation
to begin with. They all learned how to use it very quickly – it was straightforward and simple
to use.
Alan used the pen for almost every question to begin with, but became less keen as time
went on, due to inaccurate readings (for instance, “calf” became “caif”; “me” became “m”).
In the first section of the paper, he scanned one question three times, and each time it was
wrong. By the second half of the paper, he abandoned it altogether. The results are shown
below:

Alan
Time taken
Sentence completion score
Passage comprehension score
Raw score
RQ Standardised score

NGRT 3B (No C-Pen)
50 minutes
11
17
28
87

NGRT 3A (With C-Pen)
50 minutes
16
17
33
92

Alan used the pen most in the sentence completion task – the one where an improvement
in score is evident. By the second of the four reading passages, he had stopped using it, so it
is not possible to conclude if the C-Pen would have aided any increase in comprehension for
this task. Given that he stopped using it, the time measurement is also not a reliable gauge
of the pen’s efficacy; indeed, it appeared to slow him down in the first half when he had to
repeatedly scan sentences. Alan felt it helped him to work more quickly, but there was no
discernible time difference in the two tests.

Figure 1: Alan’s feedback
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Duncan did not like the pen at all, rating only two of its features positively – volume and
discretion. (Figure 2.) He was clear that he would not use this in a real exam, due to its
inaccuracy and unreliability.

Figure 2: Duncan’s feedback

Duncan’s results are as below:

Duncan
Time taken
Sentence completion score
Passage comprehension score
Raw score
RQ Standardised score

NGRT 3B (No C-Pen)
30 minutes
16
19
35
97

NGRT 3A (With C-Pen)
30 minutes
16
25
41
105

There is an observable improvement in Duncan’s comprehension score, which can possibly
be attributed to the use of the C-Pen – but it is not possible to conclude this definitively,
since it is also possible that, while the test paper is of the same normed level as the first
one, he found these passages easier to understand. It is also unlikely that someone who
disliked the pen so much would use it in the future to aid comprehension, even if the
improvement was proven to be causation rather than correlation: he would need to find
that its reliability improved with familiarity and/or new technological advances.
We have recently begun using a reader with Robert in class tests due to his severe dyslexia
– this has been shown to have a demonstrable impact on his understanding. For example, he
re-took paper 3B with a reader, and the difference is noted here:
Robert
Time taken
Sentence completion score
Passage comprehension score
Raw score
RQ Standardised score

NGRT 3B (No C-Pen or
Reader)
60 minutes
10
11
21
82

NGRT 3B (With
Reader)
50 minutes
14
26
40
109
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While it is important to note that the above comparison is using the paper 3B in both
instances, whereas the C-Pen trial is with 3A, the very significant difference from a below
average RQ to a high average one is unlikely to be due simply to a previous familiarity with
the test. It appears to be clear that Robert benefits hugely from having text read aloud to
him.
It is therefore interesting to examine the results of the C-Pen test alongside both previous
assessments:

Robert
Time taken
Sentence completion score
Passage comprehension
score
Raw score
RQ Standardised score

NGRT 3B (No CPen)
60 minutes
10
11

NGRT 3B (With
Reader)
50 minutes
14
26

NGRT 3A
(With C-Pen)
80 minutes
14
13

21
82

40
109

27
88

His score was an improvement with the Pen in both sentence completion and
comprehension, but it was not as significant as the jump achieved when using a human
reader. Robert found the Pen “bulky” and explained that “it’s tiring to keep switching pens
all the time.” Initially, he said that he was “moving along quicker than if [he] was on [his]
own”, but several inaccurate readings (“Ben” became “den”; “arms” became “lnrlcJ”; “to” 15
became “X”; “example” became “exampie”; “plot” became “piu”) made him re-scan and
eventually hesitate because he didn’t trust the Pen to read aloud accurately. This slowed him
down so significantly that he did not finish the test in one lesson, as expected, but had to
complete it in another period. He much preferred having a person read, because “a reader
would be much more fluent. In an exam you’re against time.”
Robert’s experience highlights a crucial catch-22 many pupils would experience with this
technology. He needs text-to-speech (or a reader) to assist with decoding, and therefore
comprehension, but also needs to have enough confidence in his own vocabulary to know if
it sounds right or not. The mistakes cited above were obvious enough that he could spot
them, but as the text became more complex, Robert began to encounter unfamiliar words.
He checked with me whether those words had been pronounced correctly (they had in 4
out of 5 instances), but this defeats the point of text-to-speech technology. Given that
“previous text-to-speech literature suggests that those with the greatest reading disability
may benefit the most from text-to-speech assistive technology” (Schmitt et al, 2012), the
unreliability of the Exam Reader Pen’s performance means that the very pupils who depend
16
on this technology to be accurate may lose faith, as Robert did, that anything it says is
actually correct:17“I’m not sure if it’s saying it wrong because I don’t know it and it was
wrong before.”
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All three boys found the pronunciation awkward / unclear at times (for example, “juror”
was pronounced with emphasis on the second syllable). The letter “l” frequently misscanned as an “i”, turning words such as “carefully” into “carefuily” – with a correspondingly
inaccurate pronunciation. It didn’t always pause for enough time at a full stop, which is an
error many dyslexic pupils make: it is unhelpful to have the reading support make a similar
infraction as this can also impede understanding. Clearly, the Pen works best for a single
word or line, but when looking for a comprehension aid, pupils tend to need more text read
in one go – otherwise the fractured reading style offers insufficient support. Similarly,
Schmitt et al (2012) found that the Pen decreased comprehension and extended the time
taken.

Figure 3: Robert’s feedback

The inconsistent accuracy, reliability and pronunciation echo findings from Bath Spa
University (Mortimore 2018) where pupils seemed underwhelmed at first, although more of
them warmed to the technology later; although this study evaluated the full Reader Pen with18
dictionary function, the problems noted were similar to the ones encountered in this study.
It is possible that with time and practice, the young people in this study may also grow to
like the Pen more; the limited time they had to use it may have influenced its reliability.
This study was limited to a small sample size, one gender and a narrow age range (12 – 13).
A larger sample size with a more diverse group of learners would be preferable for future
studies. Further research should focus on experimenting with accuracy when reading
various font types and sizes, colour of paper, and effectiveness within different subject areas
(previous practice with a pupil outwith this study highlighted serious flaws when reading
Maths and Chemistry papers). Technology continues to develop at a rapid pace; as
synthesised voices and scanner technology improve, it is reasonable to hypothesise that
later results may be more favourable than, and not comparable with, the findings from the
current resources utilised in this study.
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Conclusion
The concept of this scan pen is excellent, because decoding words is a known barrier to
comprehension, and while text-to-speech technology can be a helpful intervention for
readers who struggle with decoding and fluency (Wood et al, 2018; Parr, 2013), accessing a
computer in class or exams is not always possible or desirable. The Pen fits with a UDL /
inclusive school since pupils could use this relatively discreetly in the classroom, and be in
the main exam hall with the full cohort, rather than in separate accommodation.
However, as with most grand claims, the devil is in the detail – the Pen helps readers to
decode words as long as (1) the technology is sophisticated enough to scan with sufficient
accuracy, (2) it pronounces the word correctly / in an accent which is familiar and
comprehensible, and (3) the reader has enough trust in the device to accept what he/she
hears. Added to this, of course, the user must have sufficient awareness of the word’s
meaning, or be able to work it out from context, in order for the pen to assist with
comprehension. This variable cannot be accounted for by the makers of this technology but
they should be wary of the nuance of such claims.

19

Time considerations are also important – if the pen does not work accurately enough, it will
not speed up the user’s reading rate, due to having to re-scan and the additional doubt that
the user faces in trusting whether it is correct on this occasion: the last worry that a pupil
with literacy difficulties needs is to have an added layer of confusion. For schools to provide
this technology, or recommend that parents spend a significant amount of money on it, it
must be a more reliable version than what is currently available with the C-Pen Exam
Reader. If we are truly going to get it right for every child, we must be confident in getting
the technology right too.
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Appendix 1: SETT Plan

Student
Alan







Currently uses reader for
some tests – experimenting
S2
Developmental Language with best AA supports.
Usually needs extra time.
Disorder
Likes the independence of
Decoding and
IT but also enjoys having a
comprehension
reader for the decoding
difficulties
support.
Receptive speech /
processing difficulties
Reading Quotient 87
RQ determined without any
Likes IT
IT or human support.

Duncan






Environment

S2
Dyslexic
Decoding and
comprehension
difficulties
Likes IT
Reading Quotient 97

Tasks
Independent reading:
decoding & comprehension
across the curriculum / in
tests.

Manages independently in
Independent reading:
classes at present – no IT or decoding & comprehension
reader support.
across the curriculum / in
tests.
RQ determined without any
IT or human support.

Robert






S1
Severely dyslexic
Phonological, decoding
and comprehension
difficulties
Likes IT
Reading Quotient 82
(without reader), 109
(with reader)

Currently uses reader for
most tests – experimenting
with best AA supports.
Usually needs extra time
and responds well to IT.
Enjoys having a reader so he
can trust what he reads and
for the decoding help.

Independent reading:
decoding & comprehension
across the curriculum / in
tests.
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Appendix 2: Pupil Questionnaire Results – Summary
How enjoyable was
the C-Pen to use?

Very
1

a little
1

Please rate how much
you liked or disliked the
features of the C-Pen.

Excellent

Size – comfortable to
hold and use?

1

Volume – was the
range good enough?

1

good

1

Reliability – did it
work every time?

not at all
1

OK

poor

1

1

1
1

Accuracy – did it read
the text perfectly?
How much text could
be read in one scan –
enough? Too little?
Discretion – could you
use this subtly,
without feeling
"different" or selfconscious?

1

1

1

1

1

2

1

1

2

Yes
Did the pen help you to
1
understand the text?
Do you think you would use 1
the C-Pen in a real exam?
Do you feel that using the
1
C-Pen made you work
more quickly than when you
read by yourself?

very poor

No
1

Not Sure
1

2
1

1
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Appendix 3: Sample NGRT Page
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