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Abstract

Developmental dyslexia is characterised by persistent difficulties in reading acquisition arising from phonological processing 
deficits and atypical activation of the left hemisphere reading networks. Neuroimaging research has established that dyslexic readers 

rely on a slower, more effortful compensatory processing route, recruiting right hemisphere regions to perform tasks that typical 
readers execute automatically. This article argues that the cumulative cognitive cost of this sustained compensatory effort, across a 

school day, an academic term, or an educational career, constitutes a clinically significant and educationally underaddressed 
phenomenon: post-study cognitive fatigue. Drawing on recent neuroimaging, cognitive load, and psychosocial wellbeing literature 
(2015–2024), this paper examines the neurological mechanisms underpinning cognitive fatigue in dyslexic learners, the 

phenomenological experience reported by dyslexic individuals, and the implications for pedagogical design. We propose that 
recovery-informed practice, in which decompression time is planned as an integral component of the learning process rather than an 

incidental afterthought, represents an evidence-based, ethically grounded, and practically achievable shift in how educational 
systems support neurodivergent learners. The paper concludes with a framework for recovery-informed practice and a call for 
systemic reconsideration of homework policy, timetabling, and assessment scheduling in relation to the cognitive demands placed on 

dyslexic learners.
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1. INTRODUCTION

Developmental dyslexia affects an estimated 5 to 17.5 percent of the population, with prevalence estimates varying 
according to definitional and diagnostic criteria (Jiang et al., 2022). It is characterised by persistent difficulties in reading 
accuracy, fluency, and spelling, arising from a phonological processing deficit that is neurobiological in origin and 
resistant to simple instructional remediation (Snowling, 2019; Ramus et al., 2003). Decades of neuroimaging research 
have produced a detailed account of how the dyslexic brain processes written language differently from the typical reading 
brain, most notably demonstrating underactivation of the left hemisphere reading network and compensatory 
overactivation of right hemisphere regions (Shaywitz et al., 1998; Braid & Richlan, 2022).

What this literature has not yet adequately addressed is the cumulative cognitive cost of that compensatory effort. When a 
dyslexic learner reads, writes, studies, or engages in any task requiring phonological processing, decoding, or orthographic 
representation, they are not simply using a different route to the same destination. They are using a route that is slower, 
less efficient, and significantly more costly in terms of cognitive resource. Across a school day, an academic term, or an 
educational career, that cost accumulates.

This paper proposes the concept of recovery-informed practice as a response to that cumulative cost. We argue, drawing 
on converging evidence from neuroimaging, cognitive load theory, and psychosocial wellbeing research, that the 
systematic failure to plan recovery time into the educational experience of dyslexic learners constitutes not merely a 
pedagogical oversight but a structural barrier to learning and wellbeing. We further argue that addressing this barrier 
requires neither significant additional resource nor radical curriculum redesign, but rather a reconceptualisation of rest as 
integral to, rather than separate from, the process of learning.



2. THE NEUROLOGICAL BASIS OF EFFORTFUL PROCESSING IN DYSLEXIA

2.1  The typical reading brain

Fluent reading in the neurotypical brain is supported by three primary left hemisphere networks. Broca’s area (left inferior 
frontal gyrus) supports phonological awareness and language production. The temporoparietal junction mediates the 
mapping of phonological forms onto orthographic representations. The visual word form area (VWFA), located in the left 
occipitotemporal cortex, supports the rapid, automatic recognition of whole words, functioning as what Dehaene and 
colleagues have termed the ‘letterbox of the brain’ (McCandliss et al., 2003; Dehaene et al., 2015). Together, these 
networks constitute an efficient, largely automatic reading system in which, with sufficient exposure and instruction, word 
recognition becomes effectively effortless.

2.2  Atypical activation in developmental dyslexia

In developmental dyslexia, this left hemisphere system is functionally disrupted. Neuroimaging studies consistently 
demonstrate reduced activation in the left temporoparietal and occipitotemporal regions during phonological and reading 
tasks, with compensatory recruitment of right hemisphere homologues including the right inferior frontal and right 
temporal-parietal regions (Shaywitz et al., 1998; Richlan, 2020; Braid & Richlan, 2022). The right hemisphere route is 
functional but inefficient: it provides a working alternative to the disrupted left hemisphere pathway, but does so at 
significantly greater cognitive cost.

Norton et al. (2015) identified disrupted white matter connectivity, particularly in the arcuate fasciculus, as a structural 
correlate of these functional differences, establishing that the reading difficulties in dyslexia reflect genuine differences in 
the architecture of the reading brain rather than failure of effort or instruction. Klingberg et al. (2000) similarly 
demonstrated that the microstructure of temporo-parietal white matter is directly linked to reading ability, providing the 
neuroanatomical substrate for understanding why reading remains effortful even in highly intelligent and well-supported 
dyslexic learners.

2.3  Neuroplasticity and the role of intervention

The neuroimaging literature on intervention provides important context for understanding the relationship between 
cognitive effort and recovery. Shaywitz et al. (2004) demonstrated that eight months of systematic phonics intervention in 
children with dyslexia produced measurable increases in left occipitotemporal activation, suggesting that the left 
hemisphere reading network is not permanently disrupted but can be strengthened through targeted, effortful practice. 
Perdue et al. (2022), in a systematic review and meta-analysis of 39 neuroimaging intervention studies, reported evidence 
of changes in activation, connectivity, and structure within and beyond the reading network following intervention, 
including in right hemisphere frontal and subcortical regions.

Critically, however, these neuroplastic changes are themselves the product of sustained effortful processing. The brain’s 
capacity for change is a function of the demands placed upon it. This means that the very interventions most beneficial for 
dyslexic learners are those that most comprehensively deplete cognitive reserves. Recovery time is not merely a 
restorative nicety. It is the physiological mechanism through which the neuroplastic benefits of effortful practice are 
consolidated.

3. COGNITIVE FATIGUE: CONCEPTUAL FRAMEWORK AND PHENOMENOLOGY



3.1  Defining post-study cognitive fatigue

Cognitive fatigue refers to the time-on-task-related decline in cognitive performance and subjective capacity that results 
from sustained mental effort (Boksem & Tops, 2008). In the general population, cognitive fatigue following demanding 
tasks is well documented and typically resolves with rest. In dyslexic learners, we propose that post-study cognitive 
fatigue operates with distinct characteristics arising from the neurological context described above.

We define post-study cognitive fatigue in dyslexic learners as the disproportionate depletion of cognitive reserves, 
particularly in working memory, phonological processing, and executive function systems, that results from the sustained 
use of compensatory right hemisphere processing pathways during reading, writing, and study tasks. This state is 
characterised by a subjective sense of mental exhaustion, reduced processing capacity, increased error rate, impaired 
social engagement, and the need for extended recovery prior to re-engagement with cognitively demanding activity.

This state is related to but distinct from the more widely discussed concept of neurodivergent burnout (Raymaker et al., 
2020), which typically refers to a more prolonged and severe state of exhaustion arising from the chronic demands of 
masking and navigating non-accommodating environments. Post-study cognitive fatigue, as we define it here, may be 
episodic and task-specific, occurring in the immediate aftermath of intensive learning activity, and does not require the 
broader context of sustained social masking that characterises burnout. However, when such episodes are chronic and 
unaddressed, they may contribute to cumulative depletion that increases vulnerability to burnout.

3.2  The phenomenological account

Qualitative research with dyslexic adults provides a consistent phenomenological account of post-study cognitive fatigue 
that closely maps onto the neurological model outlined above. Nalavany and Carawan (2023), in a web-based survey of 
adults with dyslexia, documented elevated levels of academic anxiety, exhaustion, and reduced social capacity following 
cognitively demanding tasks. Wilmot et al. (2023), in a study examining the perspectives of children with dyslexia and 
their parents, identified the psychosocial consequences of sustained academic effort including withdrawal, emotional 
dysregulation, and reduced engagement with activities that might otherwise provide restorative function.

Dyslexic adults consistently describe the post-study state in terms that emphasise its qualitative difference from ordinary 
tiredness. Where a neurotypical learner might describe feeling ‘tired’ after studying, dyslexic adults more commonly 
report the specific depletion of processing capacity: the inability to engage in conversation, to follow a film, to make 
decisions, or to tolerate sensory input that would ordinarily be manageable. The phrase ‘I don’t want to be antisocial, I just 
don’t have any processing capacity left’ captures a phenomenological reality that has clear neurological grounding but has 
rarely been named in educational discourse.

3.3  The multi-system cost of a study session

Understanding why a two-hour study session produces disproportionate fatigue in dyslexic learners requires attention to 
the breadth of cognitive systems engaged. Unlike the typical reader, for whom reading activates a relatively narrow, highly 
efficient left hemisphere network, the dyslexic reader simultaneously sustains effort across:

Phonological decoding and the conscious sound-to-symbol mapping that the VWFA handles automatically in typical 
readers;
Working memory maintenance, holding partially decoded text in mind while continuing to process the next unit of 
text;
Executive function demands, including self-monitoring of errors, strategic re-reading, and the organisation of ideas 
for written output;



Attentional effort, sustaining focus without the anchoring effect that automatic word recognition provides in fluent 
readers; and
Emotional regulation in response to the anxiety, frustration, and self-monitoring that many dyslexic learners bring to 
literacy-based tasks (Zuppardo et al., 2022; Wilmot et al., 2023).

Sweller’s (1988) cognitive load theory provides a useful framework here. Intrinsic cognitive load, the inherent complexity 
of the task, is significantly higher for dyslexic learners in reading and writing contexts than for typical readers. Extraneous 
cognitive load, that arising from the design of learning environments rather than the content itself, further depletes 
working memory when tasks are poorly scaffolded or unnecessarily complex in presentation. The combined effect is a 
working memory system that reaches capacity earlier, more frequently, and more completely than in the typical reading 
brain, with correspondingly greater depletion following sustained effort.

4. PSYCHOLOGICAL AND EMOTIONAL SEQUELAE

The psychological consequences of chronic post-study cognitive fatigue have been documented in several recent studies. 
Zuppardo et al. (2022) reported elevated levels of anxiety, reduced self-esteem, and internalising behavioural difficulties 
in children and adolescents with dyslexia, consistent with the sustained psychosocial cost of effortful academic 
engagement. Wilmot et al. (2023) found that both children with dyslexia and their parents identified school as the primary 
site of emotional difficulty, with children reporting a specific, school-related erosion of confidence that extended into 
social contexts.

The relationship between cognitive fatigue and emotional wellbeing is bidirectional and neurologically grounded. 
Immordino-Yang and Damasio (2007) established that affective states are not separable from cognitive function but are 
integral to it: the neurological systems that regulate emotion and the systems that support learning are intimately 
connected. When anxiety activates the amygdala, prefrontal cortex function is compromised. The dyslexic learner who 
arrives at a reading task already carrying anxiety about their performance is therefore beginning that task with reduced 
available capacity for the very executive functions that will help them manage the difficulty.

This neurological reality has significant implications for how we understand the relationship between psychological safety 
and learning in dyslexic populations. It is not merely that anxious learners learn less effectively, though this is empirically 
supported. It is that the anxiety triggered by repeated experiences of academic difficulty in the absence of adequate 
recovery time creates a neurological feedback loop in which emotional depletion and cognitive depletion compound one 
another, progressively eroding both performance and confidence.

5. IMPLICATIONS FOR PRACTICE: RECOVERY-INFORMED PEDAGOGICAL DESIGN

5.1  The 40:20 principle

Recovery-informed practice begins with the recognition that sustained unbroken effort is not the optimal condition for 
learning in dyslexic populations. The neurological evidence suggests that structured breaks facilitate memory 
consolidation (Walker, 2017), restore working memory capacity (Kaplan & Berman, 2010), and reduce the cumulative 



depletion of executive function systems. For dyslexic learners, the specific costs of compensatory processing make these 
effects particularly significant.

We propose a 40:20 principle as a practical starting point: approximately 40 minutes of focused cognitive effort followed 
by 20 minutes of genuine cognitive rest. This ratio is not derived from a single empirical study but represents a synthesis 
of the literature on spaced practice, working memory restoration, and the specific demands of compensatory reading 
pathways. The critical requirement is that the rest period constitutes genuine cognitive decompression rather than a shift to 
a different cognitively demanding activity.

5.2  Spaced practice and sleep-dependent consolidation

The literature on memory consolidation provides strong support for distributed rather than massed practice (Cepeda et al., 
2006). For dyslexic learners, the combination of higher intrinsic cognitive load and greater working memory depletion 
makes the case for spaced practice particularly compelling. Material reviewed across multiple shorter sessions separated 
by sleep intervals is not only better retained but more accessible to working memory during retrieval, reducing the re-
encoding demands on the phonological processing system.

Hall et al. (2023), in a systematic review and meta-analysis covering 40 years of reading intervention research, reported 
that increased dosage of intervention was associated with accelerated reading development, but noted that the quality and 
structure of that dosage matters significantly. This finding is consistent with the neuroplasticity literature reviewed above: 
effortful practice drives change, but recovery consolidates it. Intensity without recovery produces diminishing returns.

5.3  Cognitive load reduction as access, not accommodation

A central implication of cognitive load theory for dyslexic learners is that reducing extraneous cognitive load, the 
unnecessary difficulty introduced by poorly designed learning environments, frees working memory capacity for the 
intrinsic demands of the learning task itself. Word banks, sentence starters, pre-taught vocabulary, visual frameworks, and 
chunked instructions are not accommodations that compromise academic rigour. They are design decisions that allow the 
dyslexic learner’s cognitive resource to be deployed on the thinking the task actually requires rather than the decoding 
infrastructure the task incidentally demands.

Shanahan (2023), reviewing evidence for Tier 1 classroom instruction for dyslexic readers, emphasised the importance of 
explicit, systematic instruction in reducing the processing demands of decoding. Birsh and Carreker (2018) similarly 
argued that multisensory structured literacy approaches reduce cognitive load by distributing phonological processing 
demands across multiple sensory channels, creating additional neural pathways to the same information and reducing the 
exclusive burden on the phonological processing system.

5.4  Systemic implications: timetabling, homework, and assessment

Recovery-informed practice has implications that extend beyond individual lesson design. Timetabling decisions that 
schedule intensive literacy tasks back-to-back without intervening lower-demand activities effectively deny dyslexic 
learners the processing breaks that would allow partial recovery between demands. Homework expectations that assume 
equivalent cognitive reserve at the end of a school day, regardless of how that day was structured, systematically 
disadvantage learners whose reserves have been more substantially depleted by the day’s activities.

Assessment scheduling presents a further systemic concern. A dyslexic learner sitting an examination after a morning of 
intensive academic activity is not operating under equivalent conditions to a typical reader in the same examination room, 
even with extended time provisions in place. Extended time addresses the speed of the compensatory processing route; it 
does not address the reduced cognitive reserve available when that examination occurs after a depleting schedule.



We do not propose that these systemic issues admit of simple solutions. We propose only that recovery-informed practice 
cannot be fully realised within the individual classroom without accompanying consideration of the structural conditions 
that govern when, how often, and under what conditions dyslexic learners are required to engage in cognitively 
demanding activity.

6. LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

This paper presents a theoretical synthesis rather than an empirical study. The concept of post-study cognitive fatigue as 
we have defined it has not been directly operationalised in the neuroimaging literature, and the neurological claims made 
here are extrapolated from studies that did not specifically investigate the post-task state in dyslexic populations. 
Longitudinal neuroimaging studies tracking cognitive reserve across a school day in dyslexic compared to typical readers 
would provide direct empirical support for the claims advanced here.

The phenomenological evidence drawn upon, primarily from self-report surveys and qualitative studies with dyslexic 
adults, is consistent with the neurological model but does not constitute direct evidence of the specific mechanisms 
proposed. Future research might usefully combine ecological momentary assessment methodologies with neuroimaging or 
neurophysiological measures to capture the within-day dynamics of cognitive reserve depletion in dyslexic learners.

The 40:20 principle proposed here is a practical heuristic rather than an empirically validated protocol. Research directly 
testing the effects of structured recovery intervals on subsequent cognitive performance, memory consolidation, and 
wellbeing in dyslexic learners would be a valuable contribution to the literature.

7. CONCLUSION

The dyslexic brain is not broken. It is wired differently, using an alternative, less efficient processing route to accomplish 
what the typical reading brain achieves automatically. That difference has real cognitive costs: costs that are measurable in 
neuroimaging data, palpable in the phenomenological accounts of dyslexic individuals, and consequential for how we 
design and deliver education.

The central argument of this paper is that recovery time is not the opposite of learning for dyslexic brains. It is the 
mechanism through which learning consolidates and cognitive function restores. Planning recovery into the learning 
experience of dyslexic learners is not a concession to limitation. It is an application of neuroscience to pedagogy: the kind 
of evidence-informed practice the field has long called for.

What the books close on matters as much as what they open with. A dyslexic learner at the end of a well-supported, well-
structured day, with recovery built in as a matter of course rather than exception, is not just less fatigued. They are, 
neurologically and psychologically, more likely to have consolidated what they worked so hard to learn.

That learner deserves a system designed around that reality.
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