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are probably severely affected and the other 6% are affected with mild to moderate problems. People af-
fected by dyslexia come from all backgrounds, all walks of life, are of all ages, and have widely differing
abilities [9].

The BDA further elaborates that "dyslexia is best described as a combination of abilities and difficulties
that affect the learning process in one or more of reading, spelling, and writing. Accompanying weaknesses
may be identified in areas of speed of processing, short-term memory, sequencing and organisation, auditory
and/or visual perception, spoken language and motor skills. It is particularly related to mastering and using
written language, which may include alphabetic, numeric and musical notation.” [9].

It is obvious therefore, that students with dyslexia can be severely affected in many aspects of their learn-
ing. Since text-based CMC environments rely mostly on writing, reading and self-organisation abilities, it
seems reasonable to assume that learners with dyslexia will have particular difficulties with synchronous
text-based facilities. In fact, if the advantages of synchronous communications arise from the immediacy of
the exchanges, and from the fact that they allow users to trade ideas and information quickly, without neces-
sarily being locked into a position [5], then these characteristics in themselves may become severe barriers to
learning and participation for students with dyslexia engaged in collaborative learning activities.

4. Research Question and Methodology

Following from the arguments above, the research question underpinning the project reported in this paper

has been formulated as follows:
Will students with dyslexia be at a disadvantage when engaged with learning activities in a synchronous e-
learning environment?

The research design proposed reflects a deductive approach to research, where a first theoretical stance is
established, that is afterwards tested for validity through empirical experimentation [10, 11]. Theory testing
consisted of experiments involving students known to have dyslexia working with students who had not been
diagnosed with dyslexia. The students collaborated in an authentic learning activity. They were set a prob-
lem, and given a limited time frame in which to solve it.

Two sets of experiments were planned: the first involved four groups of three students, and the second
involved four groups of five students. This paper reports only on the first set of experiments. All students
were undergraduate students across the different faculties and the groups always included one, and only one
student who had declared having dyslexia. Group sizes were chosen because they are the most commonly
used in HE settings. The experiments used student volunteers. Those without dyslexia were recruited by e-
mail advertising using a university wide volunteer list. Those with dyslexia were contacted through the
university Student Services, after having gained approval from the Student Support and Guidance Officer.
All subjects were native English speakers, thereby reducing problems that might arise due to variation in
language skills.

The students were given a face-to-face briefing on the experiment, and were directed to a purpose-built
WebCT site, with materials relating to the problem. They were then asked to discuss possible solutions for
the problem online and in the chat room provided. Students were given ten minutes to study the materials
individually and to establish their own individual solution, and were then given ninety minutes to discuss
online and to achieve a group consensus. The groups were then instructed to email this consensus to the
research team.

Students were asked to fill in a pre-experiment questionnaire to assess their level of skill and their experi-
ence of online communication. During the experiment itself, a complete log of the conversation was re-
corded. Immediately after the experiment, a post-questionnaire was administered to assess their feelings
about their participation. Following the experiment, all participants were interviewed. The interviews were
informed using information obtained from the post-experiment questionnaire.
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5. Research Findings

The results of the experiment suggest that learners with dyslexia might suffer from embarrassment, a sense
of shame, and even guilt when interacting with other learners in a synchronous environment. Their partici-
pation in this type of learning activity seems to contribute to an already established pattern of low self-

esteem and low confidence in their ability to learn, and may ultimately cause withdrawal.
“I found that when I was writing a relatively long sentence, the others could put 3 or 4 comments in between,
and C came out with a wonderful explanation, and I wondered where it had come from.....and you didn’t have
time to think, as at one point I was wondering what is my answer....and I was like “Hello”..... And I didn’t
have time to really think through as well” G3-1S

This situation seems to arise from the fact that communication depended on reading and writing in a syn-
chronous mode. The specific problems associated with dyslexia, identified in the data collected and then
discussed in the interviews with all students, could be summarised as follows:

e Reading — To be successful, text-based synchronous communication requires participants to take
turns. A learner who has problems with reading may require more time than other participants. Hesi-
tancy in reading may make it necessary to read a message many times before it can be understood, so
delaying response times, and causing the learner to fall behind schedule, putting their contributions
out of sequence with the discussion. The resulting stress could create anxiety, which may lead to stu-

dents with dyslexia avoiding contributions, withdrawing from discussion and lurking.
“Um, I think I struggled slightly, with keeping up with what the other people were writing, you know I think a
couple of times I posted a response after they had already moved on... bad point....But anyone else, I don’t
think that there was anyone else struggling ... [...] Well I read it an extra time to be sure I understood it, and
that slowed me down a bit...” G3-4G

e Spelling and Sentence Structures - Systematic spelling problems and difficulties with sentence
structures may be crucial to the credibility and success of contributions in a synchronous text-based
discussion. Messages with multiple spelling mistakes may make contributions hard to comprehend,
thus making communication with tutors and other learners difficult. Consequently, contributions by a
learner with dyslexia may loose credibility, and therefore be ignored or even rejected. This may

cause isolation from the rest of the group and lead to withdrawal.
“Umm, possibly, if my ermm, kind of inability to spell created a like a misunderstanding, they didn’t know
what I was talking about. But, um, I don’t think it actually had any effect on what they were trying to tell me,
because I’m normally quite good at reading but it is just spelling and writing that’s the problem.” G3-4G

¢ False word choice - This can arise as a result of transpositions in which letters, words or concepts are
swapped while reading or writing: eg, “slow” in place of “solw”, or “from” and “form”. Words with
similar sounds or similar combinations of letters can also create problems. Learners with dyslexia
may misuse words when composing a posting (e.g. confusing “NASA” with “ASSAD”). This may
sometimes confuse the other participants in the learning activity, as they become unsure what the stu-
dent with dyslexia is attempting to convey. It could even inadvertently cause insult to one or more of
the other participants (if, for example, the student with dyslexia uses “illegitimate” instead of “illiter-
ate”).

e Memory - In a synchronous e-learning environment, short term memory problems may be crucial. If
a participating student forgets instructions and suggestions by tutors, or fails to recall relevant aspects
of previous discussions, such as arguments previously put forward, that student may be negatively
perceived by their peers and tutors. Furthermore, the introduction of new terms could alienate the

learner with dyslexia who cannot fully remember what they are and what they stand for.
“That’s it, you read it, then carry on to the next test, you need to remember that you need to get from A to B
and that you need to take things with you, not where A actually is, where B actually is .... And that you have
to travel the 300 miles or whatever it is, and the fact that...see I couldn’t actually remember if we were walk-
ing or not, as we could have actually been going by a nice little space shuttle....” G3-1S

e Organisation and Time Management - As long as a routine is well established, learners with dys-
lexia can cope with their daily learning activities. However, occasional tasks, special time-tabled
events, non-regular meetings may create problems. In order to achieve the four experiments reported
here, 16 sessions were arranged, of which 12 were cancelled due to non attendance of the students
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