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President Obama recently unveiled the Precision Medicine Initiative (Collins & Varmus, 

2015; The White House, 2015). I argue that the fundamental idea behind this initiative, 

individualizing treatment and prevention based on genes, environment and lifestyle, should 

not be limited to only biomedical disease. The precision medicine approach would be ideal 

to classify and treat learning disabilities as well, and could be used in the everyday practice 

of education. Learning disabilities, a variety of psychiatric disorder (American 

Psychological Association, 2013), are complex disorders with remarkable similarity to 

biomedical disease. Biomedical disease and learning disabilities are characterized by a 

quantitative pattern of psychological, genetic and environmental risk factors, which act not 

only independently but in an interactive fashion (Bishop, 2015; Pennington, 2006). For both, 

treatment is complicated by individual differences in etiology and response to treatment 

(Caspi & Bell, 2004; Connor, Morrison, & Petrella, 2004). There are some important 

differences; for example biomedical research has a better understanding of the mechanisms 

of disease progression. Notwithstanding, I argue that with more time and funding for 

educational research, these knowledge differences will close. Precision education would 

provide educational researchers and practitioners the tools to better understand the complex 

mechanisms underlying learning disabilities, allowing for a more effective approach to 

education. Mirroring the precision medicine initiative, there are both near-term and longer-

term goals that we can move towards.

I suggest a near-term focus on creating data specifically for gaining a better understanding of 

the classification of learning disability at the individual-level, with high sensitivity and 

specificity. As a field we struggle without a clear definition of learning disability (LD), 

although it is likely that it is best classified as a hybrid model defined by a constellation of 

information processing deficits, emotional factors, and/or risk factor indicators (Fletcher, 

Stuebing, Morris, & Lyon, 2013; Pennington et al., 2012; Spencer et al., 2014). Through 

various mechanisms of support (Connor et al., 2004; Miller, Vaughn, & Freund, 2014), 

thousands of children have been well characterized, often longitudinally. Using 

contemporary statistical methods (e.g., Curran & Hussong, 2009), these datasets can be 

combined. These data, plus new data collection with exact assessment of possible risk 

factors, will provide a “knowledge network” which can be used for exploratory testing of the 

indicators of LD (Collins & Varmus, 2015). One likely important indicator is a family 

history of LD (Carroll, Mundy, & Cunningham, 2014; Thompson, et al., 2015; Vogler, 
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DeFries, & Decker, 1985). Children with a first-degree relative with dyslexia show a higher 

risk of being diagnosed with dyslexia (Scarborough, 1990), and parental dyslexia status 

contributes unique variance to child outcomes (van Bergen, Bishop, van Zuigen, & de Jong, 

2015). This is just one of a list of possible indicators of LD. It is likely that they are not all 

uniquely important, but some differing combination will be important for each individual. 

As research grows with methodological and technological advancements, we will need to 

continually update the model of the classification of LD with this new knowledge.

Turning towards longer-term goals, we should take the knowledge gained from the near-term 

research, and begin experimental testing of individual-centric interventions for LD (Collins 

& Varmus, 2015; Moreau & Waldie, 2016). With these interventions the goal will be to 

classify an individual as LD early using combinations of the indicators, and provide a 

personalized, or differentiated, intervention with the goal of remediating, or at least 

accommodating, LD. The education literature has shown success differentiating the time 

spent on and intensity of the intervention given to a child based on cognitive traits (Connor 

et al., 2004; Fiorello, Hale & Snyder, 2006; Fuchs, Mock, Morgan, & Young, 2003). This 

work can be expanded to include all of the LD indicators. It is likely, and more feasible, that 

the best differentiated interventions will not actually be different for each child. Instead 

subgroups of children will likely be identified because of combinations of indictors that 

make them more susceptible to a specific intervention approach. This work will not be easy 

or quick, and the next generation of educational researchers will need to be trained in 

multidisciplinary approaches to measure and analyze the factors important in understanding 

precision education, including behavioral, practical, methodological, genetic, and 

environmental.

I predict that it will be difficult for effective small-scale educational interventions to scale-

up, as the successful individualized interventions for LD will likely be resource-heavy and 

time-intensive. Therefore, the public needs to be engaged in this work, as there will need to 

be a fundamental shift in how we educate children. Teachers will need to be given 

knowledge (Thomas, Kovas, Meaburn, & Tolmie, 2015), skills and resources to provide the 

differentiated instruction, assessments will need to be created with high sensitivity and 

specificity towards targeted classification of LD, families will need to provide information 

and support, and new money needed for research and practice. To help engage the public, 

precision education will need to support open data practices, mirroring precision medicine.

The present educational system of uniform instruction, broad assessment and inconsistent 

classification of learning disabilities needs to be updated based on current evidence. I believe 

that a precision education approach is fundamental to do this, for both educational research 

and educational practice.

Acknowledgments

The author thanks Richard Wagner, Stephen Petrill, Christopher Schatschneider, Barbara Foorman, and two 
anonymous reviewers for helpful comments on earlier drafts of this article. The author was supported by grants 
from the National Institute of Child Health and Human Development (HD052120 and HD072286). Views expressed 
herein are those of the author and have neither been reviewed nor approved by the granting agencies.

Hart Page 2

Mind Brain Educ. Author manuscript; available in PMC 2017 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

American Psychological Association. Diagnostic and Statistical Manual of Mental Disorders. 5th. 
Washington, DC: Author; 2013. 

Bishop DVM. The interface between genetics and psychology: lessons from developmental dyslexia. 
Proceedings of the Royal Society B. 2015; 282:1–8.

Carroll JM, Mundy IR, Cunningham AJ. The roles of family history of dyslexia, language, speech 
production and phonological processing in predicting literacy progress. Developmental Science. 
2014; 17:727–742. [PubMed: 24581037] 

Caspi O, Bell IR. One size does not fit all: Aptitude x treatment interaction (ATI) as a conceptual 
framework for complementary and alternative medicine outcome research. Part II-Research designs 
and their applications. Journal of Alternative & Complementary Medicine. 2004; 10:698–705. 
[PubMed: 15353030] 

Collins FS, Varmus H. A new initiative on precision medicine. New England Journal of Medicine. 
2015; 372:793–795. [PubMed: 25635347] 

Connor CM, Morrison FJ, Petrella JN. Effective Reading Comprehension Instruction: Examining 
Child x Instruction Interactions. Journal of Educational Psychology. 2004; 96:682–698.

Curran PJ, Hussong AM. Integrative data analysis: The simultaneous analysis of multiple data sets. 
Psychological Methods. 2009; 14:81–100. [PubMed: 19485623] 

Fletcher, J., Stuebing, K., Morris, R., Lyon, G. Handbook of Learning Disabilities. 2013. Classification 
and definition of learning disabilities: A hybrid model; p. 33-50.

Fiorello CA, Hale JB, Snyder LE. Cognitive hypothesis testing and response to intervention for 
children with reading problems. Psychology in the Schools. 2006; 43(8):835–853.

Fuchs D, Mock D, Morgan PL, Young CL. Responsiveness-to-intervention: Definitions, evidence, and 
implications for the learning disabilities construct. Learning Disabilities Research & Practice. 
2003; 18:157–171.

Miller B, Vaughn S, Freund LS. Learning Disabilities Research Studies: Findings From NICHD-
Funded Projects. Journal of Research on Educational Effectiveness. 2014; 7:225–231. [PubMed: 
25485027] 

Moreau D, Waldie KE. Developmental Learning Disorders: From Generic Interventions to 
Individualized Remediation. Frontiers in Psychology. 2016; 6

Pennington BF. From single to multiple deficit models of developmental disorders. Cognition. 2006; 
101(2):385–413. [PubMed: 16844106] 

Pennington BF, Santerre–Lemmon L, Rosenberg J, MacDonald B, Boada R, Friend A, Willcutt EG. 
Individual prediction of dyslexia by single versus multiple deficit models. Journal of Abnormal 
Psychology. 2012; 121(1):212–224. [PubMed: 22022952] 

Scarborough HS. Very early language deficits in dyslexic children. Child Development. 1990; 
61:1728–1743. [PubMed: 2083495] 

The White House, Office of the Press Secretary. FACT SHEET: President Obama’s Precision Medicine 
Initiative. 2015. Retrieved April 9, 2015, from https://www.whitehouse.gov/the-press-office/
2015/01/30/fact-sheet-president-obama-s-precision-medicine-initiative

Spencer M, Wagner RK, Schatschneider C, Quinn JM, Lopez D, Petscher Y. Incorporating RTI in a 
Hybrid Model of Reading Disability. Learning Disability Quarterly. 2014; 37:161–171. [PubMed: 
25422531] 

Thomas MS, Kovas Y, Meaburn E, Tolmie A. What Can the Study of Genetics Offer to Educators? 
Mind, Brain, and Education. 2015; 9(2):1–9.

Thompson PA, Hulme C, Nash HM, Gooch D, Hayiou-Thomas E, Snowling MJ. Developmental 
dyslexia: predicting individual risk. Journal of Child Psychology and Psychiatry. 2015; 56(9):976–
987. [PubMed: 25832320] 

van Bergen E, Bishop DVM, van Zuigen T, de Jong PF. How Does Parental Reading Influence 
Children’s Reading? A Study of Cognitive Mediation. Scientific Studies of Reading, online. 2015

Vogler GP, DeFries JC, Decker SN. Family History as an Indicator of Risk for Reading Disability. 
Journal of Learning Disabilities. 1985; 18:419–421. [PubMed: 4031642] 

Hart Page 3

Mind Brain Educ. Author manuscript; available in PMC 2017 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

fromhttps://www.whitehouse.gov/the-press-office/2015/01/30/fact-sheet-president-obama-s-precision-medicine-initiative
fromhttps://www.whitehouse.gov/the-press-office/2015/01/30/fact-sheet-president-obama-s-precision-medicine-initiative

	References

