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Vision and Learning
Nicola Anstice

Aims of this talk

• Examine how vision may influence the reading 
process

• Present recent evidence on the association 
between vision and learning in children with 
uncorrected refractive error and binocular 
vision disorders

• Discuss reading eye movements and how 
these can be measured in clinical practice

Definitions

Specific learning disabilities vs global developmental delay

Dyslexia – reading and spelling difficulties

Dysgraphia – difficulties with written language

Dyscalculia – lack of numerical skills

Dyspraxis – lack of coordination

ADD vs ADHD

How do children learn to read?
Farrell, L., Davidson, M., Hunter, M., and Osenga, T. (2020, January). “The Simple View of Reading.” The Center for Development and 
Learning: www.cdl.org/the-simple-view-of-reading/

The 
classroom 
environment

Hopkins, Shelley, et al. "Do reduced visual acuity and refractive error 
affect classroom performance?." Clinical and Experimental 
Optometry 103.3 (2020): 278-289.

Narayanasamy, Sumithira, et al. "Visual demands in modern Australian primary school classrooms." Clinical and Experimental 
Optometry 99.3 (2016): 233-240.

Prevalence 
of vision 
disorders 
in children

Findlay, Rebecca, et al. "The prevalence of refractive error and visual impairment among New Zealand children in a community with significant 
socioeconomic disadvantage: is current preschool vision screening effective?." The New Zealand Medical Journal 133.1513 (2020): 33-41.
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Top left: Pai et al. (2011) Prevalence and risk factors for visual impairment in preschool 
children: The Sydney paediatric eye disease study. Ophthalmology 118 (8), 1495–1500.
Botton Left: Li et al. (2025) Prevalence of visual abnormalities detected through paediatric 
vision screening in Queensland, Australia.Clinical & Experimental Ophthalmology, 53(1), 
pp.18-25.
Right: Read et al. (2023) Prevalence of vision conditions in children in a very remote 
Australian community.Clinical and experimental optometry. 106 (2), 195–201.

The Australian Context
Effect of simulated 
hyperopia on academic 
performance

Narayanasamy, Sumithira, et al. "Simulated hyperopic anisometropia and reading, visual 
information processing, and reading-related eye movement performance in 
children." Investigative Ophthalmology & Visual Science 55.12 (2014): 8015-8023.

Narayanasamy, Sumithira, et al. "Impact of 
simulated hyperopia on academic-related 
performance in children." Optometry and Vision 
Science 92.2 (2015): 227-236.

Effect of hyperopia on early literacy

Kulp, Marjean Taylor, et al. "Uncorrected hyperopia and preschool early literacy: results of the vision in preschoolers–hyperopia in preschoolers (VIP-HIP) study." Ophthalmology 123.4 (2016): 681-689.

Hyperopia and educational 
performance: a meta-analysis

Hyperopia, 
attention, and 
visual motor 
integration

Kulp, Marjean Taylor, et al. “Attention and Visual Motor Integration in 
Young Children with Uncorrected Hyperopia.” Optometry and Vision 
Science, vol. 94, no. 10, 2017, pp. 965–70, 

Spectacle correction of hyperopia

Glewwe, Paul et al. “The Impact of Providing Vision Screening and Free Eyeglasses on Academic Outcomes: Evidence from a Randomized Trial in Title I Elementary Schools in Florida.” Journal of policy 
analysis and management : [the journal of the Association for Public Policy Analysis and Management] vol. 37,2 (2018): 265-300. doi:10.1002/pam.22043
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Prevalence of astigmatism 
in children

Effect of simulated astigmatism on academic 
performance

Narayanasamy, Sumithira, et al. "Simulated astigmatism impairs academic‐related performance in children." Ophthalmic and Physiological Optics 35.1 (2015): 8-18.

Astigmatism and childhood development

Harvey, Erin M., et al. "A preliminary study of astigmatism and early childhood development." Journal 
of American Association for Pediatric Ophthalmology and Strabismus 22.4 (2018): 294-298.

Orlansky, Gale, et al. "Astigmatism and early academic readiness in preschool 
children." Optometry and Vision Science 92.3 (2015): 279-285.

Bilateral 
astigmatism 
and reading

Harvey, Erin M., et al. "Reading fluency in school-aged children with 
bilateral astigmatism." Optometry and Vision Science 93.2 (2016): 
118-125.

Astigmatism 
and visual 

motor 
integration

Findlay, Rebecca, et al. "The effect of induced blur on the Beery-Buktenica developmental test of visual-motor integration and its supplemental tests." Plos one 15.8 (2020): 
e0237807.

Myopia and 
academic 
performance

Ma, Xiaochen, et al. "Effect of providing free glasses on children’s 
educational outcomes in China: cluster randomized controlled 
trial." Bmj 349 (2014).

Yang, Yahan, et al. "The associations of high 
academic performance with childhood ametropia 
prevalence and myopia development in 
China." Annals of Translational Medicine 9.9 (2021).
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Convergence insufficiency and academic behaviours

Rouse, Michael, et al. “Academic Behaviors in Children with Convergence Insufficiency with and 
without Parent-Reported ADHD.” Optometry and Vision Science, vol. 86, no. 10, 2009, pp. 1169–77, 

Improvement in academic 
behaviours following treatment of 
convergence insufficiency

Borsting, Eric, et al. "Improvement in academic behaviors after successful treatment of convergence insufficiency." Optometry and Vision Science 89.1 (2012): 12-18.

Effect of convergence insufficiency therapy on reading

Convergence Insufficiency Treatment Trial-Attention Investigator Group, and Mitchell Scheiman. "Effect of 
vergence/accommodative therapy on reading in children with convergence insufficiency: a randomized clinical trial." Optometry 
and vision science: official publication of the American Academy of Optometry 96.11 (2019): 836.

Eye 
movements 
and reading

Eye movements and 
reading comprehension

Mézière, Diane C., et al. "Using eye‐tracking measures to predict reading comprehension." Reading Research Quarterly 58.3 
(2023): 425-449.

Images from: https://visionmagazineonline.co.za/2019/03/13/the-thomson-eye-tracker-an-overview-of-its-use-in-clinical-practice-2/

Clinical 
eye trackers 
in practice
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Clinical pearls

• Learning difficulties are not always related to 
vision

• A vision disorder is something to consider when 
children are not reaching their academic potential

• Hyperopia and astigmatism have significant 
impact on reading

• Early identification and treatment can make a 
difference to academic behaviours

• More evidence is needed on the efficacy of treating 
vision disorders in children with learning 
difficulties

Thank You!

Any questions?
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