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The focus of this research was to examine the impact of the use of interactive
whiteboards (IWB) on the engagement of students with intellectual disability
in early reading lessons. Case studies of five students with intellectual
disability were carried out using an alternating treatments design. Detailed
coding of video recordings of lessons was carried out at 30-second intervals
across 10 lessons in each of the IWB and traditional desk-top lessons. All
students acquired knowledge in the aspect of reading taught. Upon analysis
of the levels of engagement, no consistent pattern of difference was observed
between the lessons using an IWB and those taught using a more traditional
desk-top style delivery. However, the extent of oral language production
during lessons did differ between the two conditions, with there being
evidence of a higher level of relevant verbal elaborations in the lessons taught
away from the IWBs. This result is important as production of language,
particularly elaborated or connected language, helps to build knowledge
networks and deepen understanding of the task and therefore comprehension.
The elaborated language in the non-IWB lessons was found to be up to twice
that of the IWB lessons.

There have been many and varied claims of the benefits of incorporating the interactive whiteboard
(IWB) into classroom teaching practice. The aim of this paper is not to argue the benefits of IWB use,
but to highlight a particular challenge when using IWBs when teaching students with intellectual
disability.

The literature associated with the use of IWBs often contains a set of general claims about the
advantages of IWB use such as the IWB providing opportunities for students to physically interact
with, and control the display or its similarity to the multimedia, multi-sensory, multifaceted style the
students experience with their computer games and television, thereby providing a link to what the
students know and enjoy doing (Slay, Sieborger, & Hodgkinson-Williams, 2008; Tanner & Jones,
2007). The multimedia, multisensory features of IWBs are claimed to enhance students’ memory
(Smith, Higgins, Wall, & Miller, 2005) as the board can accommodate auditory, visual and
kinaesthetic learning channels. It is these features that have the ability to ‘intensify learners’
participation in, and amplify the importance of, the activity’ (Jones, Kervin, & Mclntosh, 2011, p. 58).

The IWB appears to have significant potential to provide an effective medium of instruction for
students with intellectual disabilities (ID). The dynamic and graphical capabilities of the IWB have
been predicted to offer substantial advantages for presentation of curriculum content in ways that
students with ID can interact with. Students with ID generally have visual processing strengths and
the IWB can provide a medium in which the information can be paired both visually and verbally
which may lead to increased understanding (Whitby, Leininger, & Grillo, 2012). The visual supports
help to develop students’ receptive language capabilities (Pennington, 2010) by providing concrete
visual examples of abstract concepts and allowing the consistent representation of an activity or
model, allowing for much needed repetition (Goldsmith & LeBlanc, 2004). Further to this, the ability
to mix visual and aural information is argued to facilitate the learning process, enabling learners to
make connections between what they see and hear, enhancing student recall (Smith et al., 2005).
However, there is need for caution when pairing images with words, as the pairing alone does not
guarantee an improvement in learning outcomes (Sakar & Ercetin, 2005). The students should be
required to actively pair images with words (Fossett & Mirenda, 2006) and perform exercises such as
word building, cloze and rebus tasks to promote cognitive engagement.

Importantly, using an IWB during lessons has been perceived to motivate and engage students in
the learning process. This impact on student engagement is seen to arise from factors such as the IWB
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being easily visible to all students (Cogill, 2003), and its ability to provide colourful, and (at times)
animated displays (Tanner & Jones, 2007). Some reports have found that students’ attention spans,
when using the IWB, often exceed that of what would be normally anticipated, particularly with very
young students, deaf students (Carter, 2002), and those who can’t read (Slay et al., 2008). Technology
holds the promise of addressing attention issues with students with 1D (Whitby et al., 2012) as students
may experience sustained attention due to the multimodal features that direct their attention to the
relevant features of a lesson (Goldsmith & LeBlanc, 2004).

Claims have been made about the impact of IWB use on student interaction within lessons. The
BECTA (2003) report suggested that ‘motivation is a key benefit of whiteboards. Reasons for this
include their presentation capabilities and the high level of interaction that students enjoy [through]
interacting physically with the board, manipulating images’ (p. 3). This report also suggested that
having a student-work focus can lead to increased self-esteem and enjoyment. Changes in the level of
engagement behaviours of students were identified in some reports, where more and relevant questions
were being asked; and longer, more detailed responses were being provided by students (Higgins,
2010), there was increased verbal and physical participation (Gillen, Littleton, Twiner, Staarman, &
Mercer, 2008), and students attention was gained which ‘helped to increase their concentration and
also motivational levels’ (Cutrim Schmid, 2008, p. 1559).

Very little research on the use of IWBs has been conducted involving students with 1D
(Yakubova & Taber-Doughty, 2013). However, some of the research reports have identified some
potential advantages and pitfalls that can arise when using an IWB that would be applicable to
students with 1D.

In general, the predicted advantages of using an IWB with students with ID include the hands-on
interaction with the software, the provision of conceptual links in the development and understanding
of more abstract and complex ideas (Learning Development Centre, 2008). Further to this, Egerton,
Cook and Stambolis (2009) state “the IWB does afford students without strong verbal or literacy skills
the ability to learn through non-verbal means through the presentation and manipulation of pictorial
images, and similarly the opportunity to participate and to demonstrate their skills and knowledge”
(p.14). Tt is also argued that the ‘experience’ students encounter due to the highly visual format often
resemble that of a movie and is helpful because this format is one to which many students with special
needs particularly relate while supporting the development of attention (Learning Development
Centre, 2008; Martin, 2007).

Problem areas that have been identified with the increased use of the IWB and consequential
whole-class teaching approaches include the reduction in access to a differentiated curriculum to
which students with special needs are entitled (Martin, 2007). This problem is also supported by
Somekh et al., (2007) stating “While SEN pupils are enthusiastic about the board, it may not
necessarily be assisting their learning” (p. 79). Teachers have a responsibility to ensure intellectual
involvement is actively integrated into lessons involving new technologies such as the IWB. Planning
lessons that promote cognitive engagement, encourage students to explore and construct knowledge
about curriculum concepts (Jones et al., 2011).

Furthermore, the over-integration of the technical features of the IWB can cause teachers and
students to lose focus of the objective of the lesson (Cogill, 2003; Sakar & Ercetin, 2005). Cutrim
Schmid (2008) identified in her research that she sometimes “tended to use hyperlinks more as an
instrument of power than as a way of encouraging learners’ active participation” (p. 1564) which
does not support the active integration of student knowledge into the learning objectives of the lesson,
undermining the opportunity to construct meaning knowledge (ibid.).

Too much extraneous information can be included in IWB presentations (Cutrim Schmid, 2008;
Tanner & Jones, 2007; Wall, Higgins, & Smith, 2005) leading to cognitive overload and students
being unable to discern between what is important to the learning task and what is not (Sweller, 2005).
When students are faced with this situation they can become frustrated and disengaged from the
learning activities, resulting in their own performance suffering due to the negative affect cognitive
overload can induce (Kalyuga, 2011). In addition to this, sensory overload has been reported when
teaching students with Autism Spectrum Disorder, and students with Attention Deficit
Disorder/Attention Deficit Hyperactivity Disorder have been observed as becoming over excited when
the visual and sound features of the IWB are over used (Learning Development Centre, 2008).
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The students who participated in this research project had mild to moderate intellectual disability
and displayed significant attentional and memory problems combined with language difficulties or
disorders. These students were identified by their classroom teacher because of their limited reading
decoding skills. It was necessary to use strategies that helped the students to attend and maintain their
attention to the task, as well as explicit instruction. This research supported the need to provide
learning opportunities that were related to the student’s own experiences and knowledge, and the need
to give both visual and aural inputs. Therefore, the lessons incorporated a multisensory approach and
multimedia as this approach had been shown to help students with learning disabilities assimilate and
remember particular units such grapheme-phoneme correspondences and sight words, possibly
because the incorporation of sound, vision and movement help to draw attention to the learning task
(Westwood, 2007).

Engagement and IWBs

As touched on above, IWBs are argued to have a significant impact on classroom outcomes,
particularly with the teacher embedding ICT into the curriculum. Engagement and motivation data
arisen from research concerning IWB use has been predominantly from the perspectives of students
and teachers and has been positive (Higgins et al., 2005). There has been a reported increase in the
interactivity between students and content, which has been associated with more open questions,
longer discussions and more general classroom talk (Higgins, 2010) resulting in greater cognitive
involvement in learning (Somekh et al., 2007). This reported increase in the interactivity of lessons,
and in particular the increase in open questions, longer discussions and more general classroom talk
became of particular interest during the analysis stage of this current study.

Student engagement was the primary focus of this study as the perceived positive outcomes on
student engagement should lead to positive academic outcomes because when students are affectively,
cognitively and behaviourally engaged in school and learning they are more likely to experience
success (Finn & Zimmer, 2012; Fredericks, Blumenfeld, Friedel, & Paris, 2003).

At the time the research was undertaken, there was little detailed empirical research on the benefits
of the use of IWBs in the area of students under eight years of age (Burnett, 2010) or involving
students with ID. Smith et al., (2005) identified the need to undertake research to fully understand the
impact of IWB technology on teaching practice and student learning as they could not find any
experimental research to review. Most of the research evidence on IWBs has been derived from
student attainment data in national tests, interviews, surveys and questionnaires relating to teachers’
and students’ perceptions. The tentative nature of this research is well represented in the evaluation
report by Somekh et al., (2007) which used language such as positive gains are likely to be achieved
by all attainment groups, may lead to a widening gap in attainment for low achieving students, and
appears to have relatively little impact on raising the attainment of students with special educational
needs.

If these perceived positive outcomes on student engagement were realised then IWB use should
lead to positive academic outcomes. When students are affectively, cognitively and behaviourally
engaged in school and learning they are more likely to experience success (Finn & Zimmer, 2012;
Fredericks et al., 2003).

Further to this, when the challenges identified in both the mainstream literature in using the IWBs
and the literature on students with special educational needs are taken into consideration during lesson
planning, positive learning outcomes should be experienced by the students who participated in this
research project.

In summary, there have been many self-report studies, and studies of the perceptions on the effects
IWB have on engagement gathered from teachers and students. However, to date, these predicted
effects have not been documented in research that has observed the actual effects of IWB use on levels
of student engagement on students with special educational needs.

Therefore, the research from which the current case studies were taken endeavoured to answer the
question of whether the use of IWBs resulted in higher levels of levels of student engagement than
traditional desk-top (non-IWB) teaching when teaching of reading involving students with special
educational needs below 9 years of age. A new student engagement rating scale was developed that
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provided an expanded view of observable student engagement behaviours in the areas of task,
affective and cognitive engagement.

Briefly, five students aged between 6 and 9 years, identified with Global Developmental Delay,
four of whom also had Severe Language Delay participated in a series of lessons explicitly teaching an
aspect of reading as identified as requiring attention form the pre-test data. Four of the students were
involved with learning the sounding and blending strategy, while the fifth undertook explicit
instruction in grapho-phonic knowledge. Ten of the lessons were taught using the IWB and ten taught
without the IWB (non-IWB), with the content of the lessons being held as comparable as possible (Le
Lant, 2015). The case studies were implemented using an alternating treatment design, whereby the
lessons were randomly alternated to enable the two conditions to run concurrently and allowing the
effects of the two interventions to be compared (Wolery, Gast & Hammond, 2010). The lessons were
video recorded and the students’ levels of task, affective and cognitive engagement was coded using
the Student Engagement Rating scale specifically created for this research (see Le Lant, 2015) using a
30 second partial interval sampling interval.

Discussion

Over the course of the intervention, the five students did acquire knowledge in the aspect of sounding
and blending or grapho-phoneme correspondence using an interactive approach both on and off the
IWB.

The main focus of the intervention was to observe differences in student engagement across the
two conditions, and there were no consistent differences in task, affective or cognitive engagement
across the two conditions that was apparent for the five students. Where differences were observed
they did not consistently favour one condition. Further to the original research questions, when coding
the video footage for engagement levels, it became evident there was a difference in language
production between the two conditions which demanded further inspection as to the volume and type
of speech being produced.

Speech was coded as relevant and in direct response to the task or question posed, irrelevant to
the task or question and spontaneous relevant elaborations on the task or question posed. Irrelevant
and relevant elaborated language then became the focus of discussion.

All of the students produced nearly twice as much elaborated relevant and irrelevant language
during the non-IWB condition than when interacting with the IWB. This result has a practical
implication for teachers of reading: Teachers want students to make connections between what they
are reading and their existing knowledge, because such elaborations and connections have the
potential to support increased comprehension and understanding, primary goals of any reading
program. Hay et al., (2007) confirm this observation when they stated that students with low
expressive and receptive language skills, like the students in this research, need increased exposure to
language and more occasions in which to practice using language when engaging with texts. We also
know the size of students’ speaking and listening vocabularies, particularly those to which they have
attached meaning, is strongly related to how well they understand what they read (Williams, 2012).

Further to these reading goals, this outcome regarding elaborated language is significant as many
students with ID also have severe language delay and any attempts at communicating are to be
encouraged. The on-task talk, and particularly the talk that involves elaborating and connecting
current learning to prior knowledge, helps to embed and build knowledge. This talk also provides
opportunities for the teacher to promote further connections to knowledge, providing further
opportunities for students to develop an understanding of the content presented to transfer to other
situations. As Alexander (2012, p. 2) stated “... talk is essential to children’s thinking and learning,
and to their productive engagement in classroom life, especially in the early and primary years” .

There has been a growing focus within the South Australian Department for Education and Child
Development on the importance of encouraging student talk in the learning process — the ‘Chatter
Matters’ Early Years Literacy project (Department for Education and Child Development, 2012).
This renewed focus reflects international research on oral language development (for example
Alexander, 2012; Konza, 2011; Warwick, Mercer, & Kershner, 2013). In this project when students
were interacting with the IWB there was very little ‘chatter’. Students whose oral language skills are
not well developed are less able to use talk strategies for either minor or major problem-solving tasks
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(Konza, 2011). Through interacting with others who are more articulate, whether it is the teacher,
other students or family, students become more actively involved in constructing their understanding
of print and language and the connections between the two (Erickson, Koppenhaver, & Yoder, 1994).
Cognitive engagement is increased when students verbally share their interests and raise questions
(Redmond & Vincent, 2015) with the material or ideas presented to them. This type of engagement is
necessary as it does involve more than enthusiasm for learning (Somekh et al., 2007), rather it
identifies a connection and cognitive engagement with learning.

Due to more IWBs being installed in classrooms around the world (Warwick et al., 2013) the
question ‘How to improve students’ oral participation when using the IWB?’ becomes increasingly
important, particularly for students with speech and language issues. The results of this research
project support the research of Warwick, Mercer and Kershner (2013) which focused on explicitly
teaching and establishing talk rules to encourage verbal interactions amongst students whilst engaged
with the IWB and providing scaffolding to further support this key idea. The students in this project
would benefit greatly from an explicit program designed around encouraging greater verbal
participation when working with the IWB. Alexander (2012) specifically mentioned the need to
develop and use oral language to assist in the development of phonological awareness and to advance
the development of general language capabilities of students, enhancing the explicit link between early
oral language skills and the students developing decoding skills.

Implications for the teaching of reading to students with Intellectual Disability and
lesson design

Within the lesson planning phase, attention should be paid to the teaching and production of oral
language to help students develop an oral vocabulary which could then be used to develop
phonological skills which would lead to greater reading decoding and comprehension abilities
(Fielding-Barnsley & Hay, 2012). Furthermore, the teacher would need to consider how to encourage
relevant elaborative talk; whereby the ideas being taught are discussed and integrated with the
students’ experiences and existing knowledge (Hay, Fielding-Barnsley, & Taylor, 2010). Explicit
teaching of cognitive strategies such as goal setting, making a plan, checking on progress, ‘thinking
aloud’ and ‘self-talk’ (Westwood, 2007) would assist the students in monitoring their understanding of
concepts while helping to stimulate relevant elaborations and allow the teacher to monitor the students
understanding and progress. The development of these strategies would lead to students becoming
more independent in their reading behaviours, which should, in turn, lead to the students being able to
offer more opinions, make more predictions and read more independently, thereby increasing their
capabilities across the general curriculum.

The importance of explicitly teaching cognitive strategies to younger students, and in particular
students with intellectual disability is based on the need to equip students with the ability to eventually
self-monitor their responses by applying a learnt strategy to a problem, and ultimately generalising the
learnt strategy to other situations, tasks or settings. By explicitly modelling and guiding cognitive
strategies, tasks that draw upon student’s experiences and interests, cognitive engagement elements
such as verbal elaborations can be taught to enhance learning, to ultimately help students select, recall,
organise and understand the material before them.

The integration of technology into lessons should be with the focus of supporting identified
learning goals (Ertmer & Ottenbreit-Leftwich, 2013), guiding the student towards making meaning of
the task and constructing personal meaning with the content (Jonassen, 2013), thereby further
developing the student’s cognitive skills and strategies.

Future Research

The value of the findings that have emerged from this research points to the need to replicate this
research and expand it to other students with different disabilities or to whole class settings. A focus
on teachers explicitly teaching oral language and modelling the cognitive skill of the elaboration of
ideas and connections to tasks combined with explicit reading instruction would lead to the
development of oral language. The development of oral language would then help to build deeper
connections with students’ learning, in particular, improve their phonological awareness skills which
would then positively impact on their ability to decode and comprehend text.
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