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ABSTRACT
The number of students reporting dyslexia in HE institutions is increasing year 
on year, mirroring institutional inclusivity agendas. This article investigates 
the potential for a universal (but not sole) approach to teaching dyslexic 
learners across disciplines, institutions and academic content. The article 
discusses a largely unexplored nexus between commonly compromised 
working memory in many dyslexic learners, on the one hand; on the other, 
the scientifically validated capacity of multimedia learning (MML) methods to 
ease pressure on working memory by exploiting visual processing capacity. It 
advances this literature in two areas. First, MML’s focus on cognitive engage-
ment neglects the affective and behavioural dimensions of engagement. 
Second, MML methods have not coherently been tested coherently with 
dyslexic learners. A speculative hypothesis, therefore, asks how the use of 
MML methods might affect each dimension of engagement for dyslexic 
learners. A replicable mixed methods longitudinal randomised control 
group trial was devised, with the subjects being dyslexic learners in nine 
disciplines at a UK university. The resulting data confirms that MML enhances 
engagement across each dimension to varying degrees, and that the key 
increases were not in the domain of cognitive engagement. Further, it shows 
that dyslexic learners’ engagement across the spectrum is greater when 
exposed to multimedia methods than monomedia.
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Introduction: context and overview

Dyslexia is an increasingly reported phenomenon in Higher Education student intake. In the US, 
between 10% and 20% of children experience dyslexia, with implications for post-18 admissions at 
colleges and Universities (Shaywitz 2005; Fletcher et al. 2007). In the UK, Sharon Dobson (2018) refers 
us to National Student Survey (NSS) data from 2010 that identifies ‘over 15,000 students . . . having 
a learning disability’ of whom ‘around 43% . . . will have dyslexia’. She adds that we may reasonably 
assume ‘that these numbers have increased in proportionate numbers as the student population has 
grown’. That number stood at more than 20,000 in 2007 (see Table 1). Figures in the UK after this year 
cannot be distinguished from Special Learning Disabilities (SpLD) generally, the latter standing at 
30,000 in 2013 (see Table 1), but ‘dyslexia represents the most frequent self-declared disability in 
higher education in the UK’ (Mortimore and Crozier 2006, 236). In Australia, figures are inaccessible 
but ‘it seems likely that it would show similar patterns to international findings’ (MacCullagh 
2014, 93).

In other words, the number of dyslexic learners in Higher education (HE) seems likely to keep 
increasing. There will likely be dyslexic learners in most (if not all) disciplines at most (if not all) 
universities in most (if not all) countries. The challenge is widespread and increasing, not narrow and 
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marginal. It is not a niche matter but one which every teaching academic everywhere confronts, 
whether they realise it or not. To ensure we are inclusive in our learning and teaching methods, we 
need properly to consider dyslexic students’ varied needs.

This article has two purposes. First, Multimedia Learning (MML) scholarship has shown that when 
we teach to both audio-textual and visual processing channels in the human brain, using images and 
text simultaneously, pressure is eased on working memory and subsequently, engagement improves 
in neurotypical brains. ‘Neurotypical’ refers to people with typical cognitive, developmental and 
intellectual abilities. It exists in opposition to people classified with cognitive, developmental and 
intellectual differences like autism, dyslexia and other developmental challenges (Kenny, Hattersley, 
and Molins 2016). Given the emphasis in the dyslexia literature on inherent constraints on working 
memory, it seems reasonable to ask, if MML reduces pressure on working memory and increases 
engagement for neurotypical students, what will its effect be for dyslexic learners? Second, if MML 
methods do indeed improve dyslexic learning experiences, we may then discuss the type of practical 
pedagogies to deploy. As a starting point, the next section reviews how MML has contributed to an 
understanding of the relationship between academic engagement and working memory in the 
general population.

Multimedia Learning (MML) scholarship

Multimedia Learning (MML) refers to the pluralisation of media used in the learning and teaching 
process. It presents as discussed a vision of pedagogy that uses audio-textual and visual media in 
learning and teaching spaces to exploit the human brain’s inherent neurobiological capacity 
simultaneously to process information textually and visually, and the nexus of our biological visual 
capacity with the globalised digital visual era. Based on ongoing research into dual-processing 
cognition and working memory, it proposes the use of apposite imagery including stills, animation, 
video and other such media in conjunction with judiciously applied spoken and written text. It 

Table 1. Dyslexic/SpLD HE students 1994–2014. Graphic created by author from statistics provided by the 
Higher Education Statistics Agency (HESA) open access website.
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stands in contrast with monomedia methods that depend primarily on audio-textual content, 
a method that has had common currency in HE teaching but which fails to exploit to a greater 
extent the neurobiological advantage of using both processing channels we possess, instead of 
(over)relying on one.

MML scholarship has roots in more than half a century of cognitive psychology research (Paivio 
1971). It argues that all teaching delivery should be ‘consistent with how the human mind works 
and . . . with research-based principles’ (Mayer 2014, 155). Accordingly, because the brain is 
biologically constructed universally to process visual and textual information simultaneously, 
teaching delivery should consist of images and words, rather than over-relying on words. This is 
because humans possess ‘separate systems for processing pictorial and verbal material’ (Mayer and 
Moreno 2003, 44) such as ‘diagrams, animations and photographs’ (Paivio 2007; Sweller, Ayres, and 
Kalyuga 2011). Once information is received, of whatever nature, it is then processed and conflated 
through our ‘working memory’.

Working memory is understood in the MML literature as ‘a cognitive operation in which some bits 
of information are held in a store characterized by rapid decay in memory while other bits are 
retrieved from long-term storage’ (Siegel and Ryan 1989, 973). It is limited in what it may hold for any 
length of time (Miller 1957; Baddeley 2012) and works better when cognitive load across each 
channel is balanced rather than asymmetrical. When working memory becomes saturated, it is 
referred to as cognitive overload, a phenomenon well described and understood in the literature 
(Paas, Renkl, and Sweller 2003; Sorden 2013). When we teach using primarily text, we waste visual 
processing capacity whilst simultaneously overemphasising audio-textual capacity and overloading 
working memory (Lewis 2016). As working memory becomes overloaded, our brains become 
cognitively disengaged (Paivio 1971; Sweller, Ayres, and Kalyuga 2011).

This is most interesting, since it allows us to think about changes in teaching methods that are 
informed by scientific research and which align pedagogies with neurobiological functioning as 
a result. However, this scholarship can be expanded and built upon in at least two ways. First, it has 
yet to formally engage with the multidimensionality of engagement that embraces two other 
elements to create a more nuanced concept. In addition to cognitive engagement, scholars have 
identified affective and behavioural dimensions that together form an overlapping, interwoven 
multidimensional construct (Yonezawa, Jones, and Joselowsky 2009; Zepke 2014; Gibbs 2014; 
Trowler 2010). If we are to consider whether these forms of engagement are, like their cognitive 
counterpart, impacted by MML methods, we need to review what these additional notions mean, 
and from this develop an apposite questioning framework for an experiment to assess their relation-
ship with MML methods. Second, it has little to say about dyslexic learning, when its fundamental 
hypotheses (that multimedia content delivery aids more efficient use of working memory) can be 
mapped to a widespread and common dynamic of dyslexic learning challenges (compromised 
working memory). Each will be addressed in turn.

Engagement and MML

Engagement is not a monolithic notion. Whilst we may refer to ‘engagement’ as just that, it is 
understood as composed of elements that present nuance and which overlap and reinforce one 
another. The cognitive engagement to which MML normally refers is accompanied by affective 
(emotional) and behavioural components that are not well explored in the MML literature. The 
cognitive element that is the focus of MML refers to ‘the quality of students’ psychological 
engagement in academic tasks, including their interest, ownership, and strategies for learning’ 
(Davis, Summers, and Miller 2012, 21). It is, for Rotgans and Schmidt (2011, 465), a ‘psychological 
state in which students put in a lot of effort to truly understand a topic and in which students 
persist in studying over a long period of time’. For Wang and Degol (2014, 137), it is the ‘mental 
effort that strengthens learning and performance [and] . . . pedagogic practices’, as opposed to 
non-academic engagement with, for example, elements of the university experience such as 
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‘social group or institution’ (Gibbs 2010, 47). Cognitive engagement happens when students 
consciously connect diligently to learning and teaching practices, working to understand 
a subject in the face of intellectual adversity (Gibbs 2010; Kahu 2013; Trowler 2010). Where 
MML falls short is that it does not systematically interrogate its impact on the remaining, 
affective and behavioural, dimensions of engagement.

Affective engagement
Centring the cognitive misses the notion that students themselves tend to think about engagement 
as an emotional act (Solomonides and Martin 2008; Hewson 2018; Pekrun and Linnenbrink-Garcia 
2012). This refers to ‘positive and negative reactions to teachers, classmates, academics and [are] 
presumed to create ties to an institution and influence willingness to do the work’ necessary to 
successfully complete studies (Conner 2016, 18). It involves emotional responses to teachers, 
classmates, and content areas. Nguyen, Cannata, and Miller (2018, 168) identify ‘feelings of belong-
ing or value to their teacher, their classroom or their school (e.g. interest, boredom, happiness, 
sadness, anxiety)’. Affective engagement entails degrees of contentment with a place of education 
(Gibbs 2014; Harper and Quaye 2008; Maguire et al. 2017). In addition, students may be bonded 
emotionally by the conviction of and dedication to particular learning and teaching teams, who may 
invoke emotional engagement through his or her choice of approach, media and material. Barnacle 
and Dall’Alba (2017, 1331) remind us that ‘by encouraging, capturing and extending the ideas and 
things that hold students enthralled, as teachers we have considerable potential to enhance their 
learning, as well as their commitment to this learning’.

This literature allows us to discern characteristics that might form the basis of an experiment. 
Appleton et al. (2006, 440), for example, identify such common characteristics as ‘interest, enjoy-
ment, or a sense of belonging’ as present in an affectively engaged student. Skinner and Pitzer 
(2013) not dissimilarly see a spectrum of affective engagement ranging from ‘enthusiasm, interest, 
enjoyment, satisfaction, pride, vitality, zest, fun’ to ‘boredom, disinterest, frustration, sadness, 
worry/anxiety, shame [and] self-blame’. These indicators drive the affective dimension of the 
experiment.

Behavioural engagement
Behavioural engagement concerns ‘student conduct in class, student participation in school-related 
activities, and student interest in their academic task’ (Nguyen, Cannata, and Miller 2018, 3). It refers to 
‘tangible behavioural actions exhibited by the students to show their will to engage in classroom 
activities as well as their will to overcome challenging material . . . including persistence, focus, asking 
questions, and contributing to class discussion (Nguyen, Cannata, and Miller 2018, 2). However, this too 
needs some differentiation. Students may support norms such as sitting quietly and paying attention, 
not talking during lectures or abstaining from non-learning-related phones use. Alternatively, they may 
disrupt the learning experiences of other students and damage their own potential (Nguyen, Cannata, 
and Miller 2018). A student may also disrupt constructively, however, perhaps if academic content is 
questionable, or if teaching is being performed badly. Behavioural engagement also includes other 
aspects of university life such as cultural and institutional visits and international exchanges, supporting 
a university sports team, buying institutionally branded products and joining university clubs (Singh 
2019; Karen et al. 2019). Combined, there is a more nuanced and comprehensive consideration of 
engagement that broadens the potential theoretical ambit MML has to offer

Dyslexia, working memory and MML

The International Dyslexia Association (IDA) defines dyslexia as a ‘neurobiological learning disability 
creating problems with word recognition, spelling, and decoding’ (Mills 2018, 36). Elsewhere and 
perhaps more elegantly, it is defined as ‘difficulty in acquiring reading skills despite adequate 
intelligence and sufficient reading opportunities’ (Fostick and Revah 2018). More specifically in 
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relation to working memory, the British Dyslexia Association (BDA) defines dyslexia as ‘a specific 
learning difficulty . . . characterized by difficulties with phonological processing, rapid naming, work-
ing memory, [and] processing speed’ (BDA 2016). The outcome is that many people ‘with dyslexia 
have problems with learning from text’ (Knoop-van Campen, Segers, and Verhoev 2018, 140). 
Dyslexia has been classified as a ‘multi-level disorder’, and in most assessments of the condition, 
compromised working memory is argued to play a substantial role (Fostick and Revah 2018; Logie 
2014; Siegel and Ryan 1989; Berget, Mulvey, and Sandnes 2016). It is not the sole aspect of the 
condition, but all dimensions of engagement affect and are affected by working memory (Mortimore 
and Crozier 2006; Dobson 2018).

MML theory argues that engagement is directly related to how we ‘feed’ working memory by 
splitting information over both available processing channels instead of pushing it mainly onto one 
(Mayer and Moreno 1998; Anmarkrud, Andresen, and Bråten 2019). Because MML shares an emphasis 
on working memory with studies of challenges dyslexic learners face, it is worth going into a little 
more detail. Working memory is a cognitive construct the capacity of which is constrained or 
enhanced by the ways information is directed to it. It reflects ‘individual differences in the ability 
to actively maintain task-relevant information and access related information from long-term mem-
ory in the face of distraction’ (Fenesi, Kramer, and Kim 2016, 691). Its proper functioning is essential 
for the control of attention and for the completion of higher-order thought, essential to academic 
development (Anmarkrud, Andresen, and Bråten 2019; Sweller, Ayres, and Kalyuga 2011). In short, 
the way we use it governs how efficiently we digest material and engage with it, whether we are 
neurotypical or neurodiverse. Working memory is compromised in the latter group, however, and 
that in turn makes it particularly difficult for dyslexic students when they are faced with 
a monomedia norm in HE teaching.

This monomedia norm has deep roots. Brown (1982, 93) reminded us some time ago that text- 
based lectures ‘are deeply embedded in the traditions of academe’ and have been ‘used extensively 
in Christian and Muslim universities in the Middle Ages’. Garner and Alley (2011) note that presenta-
tion slides in the West are dominated by text. Each contains approximately 55 words per slide (Hertz, 
van Woerkum, and Kerkhof 2015), far in excess of the ‘recommended’ maximum of 36, itself 
a questionable number (Hilgers and Vriens 2010) and further challenged by professional presenters 
like Duarte (2008) and Kawasaki (2012). Default slide layouts common to mainstream projection 
software like Mac OS and MS Office privilege text by presenting bullet-points and cursor in prepara-
tion for writing (in contrast with less prevalent software like Haiku Deck, which privileges text and 
images). Although text use varies from discipline to discipline, it remains the case that the academy 
privileges monomedia teaching delivery (Garrett 2016; Herting, Pros, and Tarrida 2019), especially in 
large group lectures. This may become more significant as COVID-19 encourages transition to 
greater online delivery.

This is in no way to discredit the use of text. To be clear, this paper, and MML scholarship, do not 
claim that all teaching takes monomedia form in all disciplines, or that we are wrong to use text in 
teaching. Indeed, the disciplines of neurobiology and cognitive psychology, for example, the latter of 
which also underpins work on MML presented in this work, have long held that language is essential 
to the conveyance of meaning. Reading, although a recent development in human evolution, is 
specific to this species and has long been essential for learning purposes, dominating as a medium 
between the external world and the internal world that must interpret it. For neurobiologists, the 
written word remains an essential element of the communication and learning process that draws 
upon the human brain’s ‘complex information-processing system to decode language’ (Duncan, 
Tune, and Small 2016, 50). Indeed, for Matthew Davis, ‘the neurobiological foundations of lexical 
knowledge are . . . central to understanding’ how language and learning are related (2015, 541). 
However, relying on text solely, when to do so is clearly at odds with how the brain works 
biologically, would be quite egregious, pedagogically speaking.

For people with compromised working memory, then, persistent adherence to monomedia 
methods when multimedia methods are available can constitute a great challenge. Such scenarios 
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demand concentration, focus, recall and listening, all of which may present as challenges for dyslexic 
students (MacCullagh, Bosanquet, and Badcock 2016; Olofsson, Taube, and Ahl 2015). Reading 
a densely populated lecture slide demands that a student’s working memory stores each letter 
and its associated sound, builds words from those letters and sounds, then makes comprehensible 
sentences from those letters, words and sounds, all of which then need to be rendered into 
comprehension of the slide’s meaning (von Karolyi and Winner 2004; Abu-Hamour and Al Hmouz 
2018). A deficit in working memory can make it difficult to read and digest substantial text blocks like 
PowerPoint/Prezi/Keynote slides full of text. This is aggravated when the task has to be completed in 
a telescoped time space, and where slide change is not interactive and user-directed.

In this context, dyslexic learners face what might be described as a ‘perfect storm’. Gearing 
pedagogical practices towards the ‘verbal-linguistic thinker – centring instruction around lectures, 
worksheets, and paper-pencil assessments . . . is not conducive for [dyslexic] students who predomi-
nantly use visual-spatial skills for processing’ (Mills 2018, 36). Yet teaching primarily with text is 
commonplace in most disciplines (Ryder and Norwich 2018; Garner and Alley 2011; Herting, Pros, 
and Tarrida 2019; Hallewell and Crook 2018). This approach is known to stress already compromised 
working memory, whether we are neurotypical or neurodiverse (Paivio 2014). Where such students 
are consequently unable to process that much material before the next slide appears, they may 
become cognitively disengaged and affectively and behaviourally resentful of this form of teaching 
(Eide and Eide 2011; Smith-Sparka et al. 2016). Conversely, since working memory is less stressed 
when information is projected in multimedia form, we may reasonably predict that taking an 
approach shown to destress working memory may protect engagement. An experiment to assess 
this hypothesis was developed in conjunction with dyslexic students, who helped ensure participa-
tion would be statistically sufficient by making the research process mobile (below).

Experiment design

The objective was to compare levels of multidimensional engagement between monomedia and 
multimedia formats of knowledge sharing among dyslexic students comprising a control and 
experiment group. The experiment was designed to determine the possible extent of improvements 
in engagement to ascertain whether there would be utility and legitimacy in a larger experiment and 
set of tools to determine the extent of any learning or retention, for which external funding would be 
sought. Dyslexic learning experiences were not to be compared with neurotypical students’ experi-
ences with MML methods, because that data appears elsewhere in an earlier published experiment. 
Chanlin (1998), McKay (1999) and Kleinman and Dwyer (1999) offer a valuable foundation upon 
which to base such a venture. For three years, twice a year, dyslexic HE students from nine disciplines 
went online to an ethically approved custom-made website that randomised participation. The 
website was created to host the experiment, because earlier surveys had indicated greater statistical 
significance could be achieved if students did not have to come onto campus to participate. It is also 
a sharable device that will allow for replication of the experiment by others and it will prevent 
disruptions caused by the Coronavirus.

The site contains consent and information forms and invites participation via two randomising 
URL links. The links expose participants to one of two recorded versions of a 10-minute PowerPoint 
presentation on global warming. The first (monomedia) version used slides with 5–6 lines of bullet- 
pointed text. The second (multimedia) version used full-slide images with one line of text. Each 
image directly or indirectly represented the meaning of the text. One example may be of interest.

The MML variant showed an image of an hourglass (Figure 1). The sand in the upper section had been 
replaced with a polar bear, sitting on a shrunken ice floe. The Arctic Ocean in which the polar bear floats is 
draining into the lower half of the hourglass. In this half is an American city becoming submerged in the 
Arctic meltwater. The audio-textual slide has five bullet points. Each point describes a stage by which 
rising sea levels in the West are directly related to the melting of the polar ice caps.
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At the end of the 10-minute presentation, a link appeared to all participants to the same online 
exit survey interrogating the participants’ perspectives on affective, behavioural and cognitive 
engagement. Sixty students participated in all over three years, with males outnumbering females 
very slightly. All participants were 18–22. The results of all three years testing appear aggregated 
below.

Data

The data is presented in two sections. The first presents the quantitative data from participat-
ing through the remote portal (website). The second presents focus group commentary. The 
quantitative data (Table 2) shows comparative value for control and experiment groups for the 
length of the experiment, with no noteworthy deviation occurring in any given semester 
or year. Nor was there any noteworthy deviation between students from different disciplines 
or between sexes.

The dyslexic student cohort was largely unequivocal regarding the capacity of imagery to 
stimulate interest and understanding, maintain attention, provoke enjoyment and generate 
a sense of involvement. These key categories of engagement were present to a substantially 
greater degree when images and text were used, compared to only text. Scholarship to date has 
predicted increases for cognitive engagement, and the experiment confirmed this. However, the 
experiment also showed that the affective and behavioural dimensions of engagement unac-
counted for in MML scholarship were more responsive to multimedia stimuli than their cognitive 
counterpart. The student participants declared that of the three, affective engagement was 
strongest, confirming broader commentary that views engagement primarily in an emotional 
context (above). The data is a substantial amplification of the outcomes when the experiment 
was conducted with neurotypical students, implying the effects of imagery stand to benefit both 

Figure 1. Multimedia visual representation of relationship between global warming and melting ice caps, on the one hand, and 
on the other, rising sea levels in urban metropolitan centres. The city in the image is New York. © Dr David Roberts 2017.
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cohorts inclusively, but more so for dyslexic learners. The advantage of image/text use (images 
combined with approximately 10 words of text on any slide) is evident as far as this experiment 
goes.

Qualitative data

Focus group volunteer participants were drawn from the general dyslexic student population. Fifty 
per cent had been taught using the MML method in the course of their regular curricula. The MML 
method has been used for the past 5 years on five undergraduate and three postgraduate degrees. 
Each ethically approved focus group consisted of four-six volunteers who participated simultaneously 
in a one-hour face-to-face group session, run each semester for three years. Students were recruited 
from the general dyslexic student body across the whole campus, via the Disabilities Office who 
disseminated the invitation. Over the three year period, out of a total of 29 students, five had 
participated in the quantitative experiment. They were all under 21 and FE entrants, representing 
eleven undergraduate awards spread equally across the Sciences, Social Sciences (including 
Humanities) and Arts. Gender composition varied from session to session but averaged out at 60% 
female to 40% male in binary terms with no identification of non-binary representation.

Table 2. Aggregated longitudinal control group data, 2014–2016. X-axis shows statements assessed by students in exit 
survey. Y-axis is percentage of students agreeing with slide statements.

50

20

6 6

20 20 20

0 0 0

90 87 87 90

77

90 87 87

30

0
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The sessions were moderated by the author, each time, and were semi-structured, meaning that 
the discussion leader, or moderator, introduced the key characteristics of engagement identified in 
the literature, and then asked the focus group volunteers to elaborate on how they manifested in 
each type of slide and what they involved. Two issues were addressed: engagement with images, 
and the impact of different types of images. The anonymised qualitative data below are again 
aggregated from the duration of the experiment and are presented around themes that became 
apparent over that time.

Engagement

When attention was directed to the MML method, the effect was described in the focus groups as 
‘startling’, creating an interruption to the orthodoxy the students experienced in other lectures, so that 
MML lectures ‘invigorated’ solely by the appearance of imagery, regardless of the imminent value of 
specific visual content. Students said that they had ‘no choice’ but to ‘engage’ when images appeared: 
their brains ‘suddenly saw something visual and began to examine it for meaning’. One female 
participant declared: ‘all of a sudden . . . there’s something I can connect with’. It was ‘the main reason 
[she] chose the module’, having taken a module delivered this way in a previous semester. Focus group 
members were unanimous in claiming that the images in conjunction with limited text helped them 
engage with the material more than text on its own did. There was ‘relief’ that the words had stopped; ‘I 
wasn’t wading through stuff, trying hard to keep up and losing it as I missed words and becoming 
frustrated’. It was ‘as if lectures had become places of peaceful happy learning’. One declared: ‘I have 
found the majority of lectures in my two years here to be incredibly difficult to follow and keep up with, 
as the PowerPoints are all text based with lecturers reading off of a manuscript’. He added that ‘the 
[visual] slides were a breath of fresh air; the images allowed me to concentrate on what [the lecturer] 
was saying and I was able to take more in’. Another stated that she wanted ‘to be able to provide this 
for my students if I become a teacher’.

There were concerns, however. Although all the students valued imagery, there was anxiety 
around the removal of text. One-quarter of each group said they would not want text to be 
eliminated. It was especially useful, they said, at revision time. When they were told that all the 
text they would normally see could be moved into the ‘Notes View’ area of PowerPoint slides, they 
considered this matter closed. A much smaller minority (1) said he preferred text over images; the 
images were acceptable, but he needed text as an ‘anchor’. When asked if text in the ‘Notes View’ 
area satisfied his need, he could not give a definitive answer beyond claiming he valued both, just 
‘not equally’.

Image type

The images used in the experiment and in the day-to-day curriculum teaching may be classified into 
two types, with crossover. The first is literal, or representative. These images illustrate the subject. 
They are less able to beg complex questions, but they provide a representation that may otherwise 
be unfamiliar, and they spark engagement and curiosity. For example, we may wish to discuss the 
Higgs boson, transonic shockwaves and future airliner concepts, the deep-sea Angler fish, Masai 
Tribeswomens’ jewellery or a military relic from the First World War. Literal images are the more 
common type of image and constitute the majority of the 657 billion images uploaded to the web in 
2016 (Meeker 2017). The second type we might consider is the figurative, or metaphoric, image. 
A visual metaphor is an ‘image . . . used in place of another to suggest an analogy between the two 
images’ (Williams 1998, 2). These images convey more complex messages. They are normally more 
complex but can also be quite simple and very impactful.

Both types had value in different ways. Literal images provided ‘a welcome change’ from text that 
‘reduced pressure on us’ to keep up with the written and spoken text that happen simultaneously in 
most lectures. Students could ‘listen and watch’; it was ‘a different experience altogether, as if some 
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part of our brains that were usually ignored were being brought online’ and ‘it was no longer a false 
choice between hearing and reading, and no longer a false choice of whether to struggle to keep up or 
resign myself to the misery of slides that make me feel like I’m drowning’. One student remarked that it 
was like ‘a light switch suddenly being thrown on instead of beating [himself] against a wall of words’.

Figurative images offered the same, and more. They were a departure from slides overloaded with 
excessive text, as were their literal counterparts. But they added a different and new dimension to 
the process because they presented as problems to be solved, as ‘puzzles my brain just couldn’t stop 
trying to figure out’. Once such a ‘problem’ presented itself, it ‘intrigued’ and ‘destabilized the 
teaching space’, forcing me to engage with the problem almost as if I don’t have a choice. It was like 
my brain just took over’. Ingledew (2011) describes this process as ‘brainjacking’. This process is 
evident in the following remarks:

The confusion the image creates makes me try to reconcile the content, which means I am thinking of 
explanations myself whilst the lecturer is talking around it. I am asking, why is there an image that’s created 
like that? It goes against what I thought I knew.

Another participant declared that a metaphoric image:

made me think: what did I know about the Cold War? How does the image relate to the Cold War? What have 
I learned now about the Cold War? I come to my own answers in parallel with the lecturer’s comments. I’m half 
the deal. I’m not just sitting on ‘receive’, I’m working to understand, using my brain to ask questions. It’s almost 
the opposite of a normal lecture.

She went on to add that metaphoric images can ‘challenge our pre-conceived ideas and force us to 
question what we came to the lecture with . . . You’re thinking about them all the time, rather than 
just reciting from the slide. It forces me to question what I already knew and draw a different 
conclusion from it. I was learning for myself instead of being taught at’. The group agreed that they 
had to work out the image, ‘whereas if it’s just text I don’t need to work anything out; I just rewrite 
what I’m being shown on the slides. Being confused like that keeps you stimulated the whole lecture, 
especially since we know there will be more images like this and more puzzles to understand. It 
keeps us on our toes’. To broad agreement over the duration of the experiment, it was agreed that 
figurative images involved their deconstruction, interrogation, interpretation, analysis and the (re) 
production of meaning based in part on pre-existing knowledges. This largely mirrors key elements 
of Active Learning (Prince 2004; Haidet et al. 2004; Winterbottom 2016).

Images propagated engagement and interaction, and figurative images stimulated Active 
Learning practices which themselves reflect conceptualisations of affective, behavioural and cogni-
tive engagement. The effect of multiplying the media to balance the load across working memory 
made it more digestible, more entertaining and easier to stay with.

Discussion

Given that dyslexic learners’ working memory in lectures (among other scenarios) is simulta-
neously both (internally) compromised and (externally) overloaded, it seemed reasonable to test 
MML hypotheses regarding the impact on engagement of applied MML pedagogic methods with 
dyslexic subjects. The research hypothesis under examination states that the use of MML methods 
would increase all dimensions of engagement for dyslexic learners. Testing this hypothesis has 
accomplished three things. First, when MML methods are used with dyslexic learners, reducing 
load on working memory, engagement is higher than monomedia methods across the spectrum, 
but affective engagement benefits most. Second, by disaggregating the three dimensions of 
engagement (affective, behavioural and cognitive), comparative data can be generated for each. 
Each type of engagement was then shown to be greater in a multimedia setting than its mono-
media counterpart. We may now state that MML methods enhance all three dimensions of 
engagement and increase engagement for dyslexic learners also. MML methods reduce cognitive 

10 D. ROBERTS



overload not simply in a general and unspecified population, but also for neurodiverse dyslexic 
learners. Third, there was no notable deviation in responses by discipline, but the disciplines 
investigated were almost all in the social sciences. Fourth, this experiment is easily replicated: 
the web research tool was a simple construction in the popular WordPress format. Individual 
research interests can be substituted, and the method deployed digitally, wherever researchers 
are. Fifth, the experiment suggests direction in adjustments to our pedagogies in relation to the 
inclusivity agenda. We may now consider the regular application of images to the learning cycles 
of dyslexic learners in all our audiences and to the reduction of excessive visible text. We may also 
apply this dynamic to assessment and pastoral care, since compromised working memory is not 
the sole purview of regressive lecture methods (where they exist) but other forms of institutional 
communication seen by our dyslexic population. Further, we may do this in the knowledge that 
what benefits dyslexic learners, also benefits neurotypical students.

Conclusion

There is plenty more research to be done. Although compromised working memory is common 
among dyslexic learners, there is no ‘universal dyslexic learner’, and variations may occur between 
disciplines. This data applies primarily to the social sciences, but we might reasonably predict 
improvements in engagement wherever MML methods are used, regardless of discipline. We 
might also consider how we recode images for non-sighted dyslexic learners, to ensure that, in 
the process of inclusion, we do not begin to exclude. Given the outcome of this experiment, it 
presents an opportunity to transform how we teach dyslexic learners. In the wider social context 
beyond the academy, multimedia communication is now a dominant norm, having shaped the 
most visual era of human evolution. Synthesising still imagery into lectures as a matter of course is 
made easier by that external environment: Creative Commons and other images are freely avail-
able online, and there is no shortage of affordable multi-user subscription sites licencing image use 
that HE bodies can tap into. The data suggests there is a tripartite nexus between working memory 
stress in dyslexic learners facing monomedia teaching; multimedia easing of working memory 
stress; and the ever-expanding availability of imagery to teaching and learning innovators. This 
nexus presents an opportunity we should surely investigate and develop further; we should 
certainly not ignore it.
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