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Why this presentation?

"It takes research 50 years to 

influence daily classroom 

practices."
(Allington, 2013)
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https://drive.google.com/file/d/1EiAw5ZeI2-95-z2P7mXaXnv7MdBn_Bq7/view?usp=share_link
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Agenda

Talk about some research

Outline what we learn from it 
regarding:

Identification

Prevention

Remediation

Thoughts & questions
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Some terms we will use...

Percentile: the location of a score on the 
distribution of all scores. Percentile rank indicates 
that a student scored as well as, or better than, the 
percent of students in the same age and grade

Rapid Automated
Naming (RAN)

Word Reading (WR) and
Decoding (D) - often used
interchangeably, is the automatic
recognition of a word without the
need for segmentation

(Ebaid & Crewther, 2020)

Correlation: a relation between two or more 
variables. A correlation does not equal causation

Variance: how far each number in the set is from 
the mean (average)
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Decoding and Reading Comprehension (RC): A Test of the Decoding
Threshold Hypothesis (Wang et al., 2019)

Simple View of Reading
(Gough &Tunmer, 1986)

RC = WR x LC

Lexical Quality 
Hypothesis

(Perfetti & Hart, 2002)

Self-Teaching Hypothesis 
(Share, 1995)

Research Questions:

1.What is the relation between Decoding 
and Reading Comprehension?

2. How does being above or below a 
certain decoding threshold predict future 
development in RC?

Study 1: grades 5–12 
students (N=10,450)

Study 2: 3-year longitudinal data set was 
taken from the same school district 
(N=34,016)
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Decoding and Reading Comprehension: A Test of the Decoding
Threshold Hypothesis (Contd.)

(Wang et al., 2019)

The relation between WR and RC is 
nonlinear: for students with weaker WR, 
comprehension was not strongly related 
to decoding, with a decoding threshold 
beneath which WR did not predict RC 
skill. 

Students who scored below the WR 
threshold reached a ceiling in RC or 
achieved minimal growth in subsequent 
years.
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A Novel Approach for Detection of Dyslexia Using 
Convolutional Neural Network with EOG signals

A few terms defined:
§ Electrooculogram is a method of studying 

eye movements by measuring the change 
of electric potential between the cornea 
and the Bruch's membrane.

§ Artificial Neural Networks are 
computational models inspired by the way 
neurons receive, process, and pass along 
signals. Neural networks can be trained to 
recognize patterns in training data and use 
these patterns to classify novel data.

(Creel, 2019)
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A Novel Approach for Detection of Dyslexia Using 
Convolutional Neural Network with EOG signals

§ Struggling readers demonstrate similar eye 
movement patterns:

§ More frequent saccades
§ Extended fixation time
§ Frequent regressions, return sweeps, re-reading, and 

line skipping

§ These eye movement patterns are a 
physiological representation of impaired 
automaticity

§ Researchers used a combination of EOG signal 
& machine learning to interpret the signal

§ This method achieved classifier accuracy of 98.70% 
and 80.94% for horizontal and vertical channel EOG 
signals, respectively (Ileri et al., 2022)

(Chang, 2019)

(Ileri et al., 2022)
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Reading Mindset (RM)
(Tock et al., 2021)

1. How can Reading Mindset be measured reliably?

2. How does Reading Mindset relate to Word Reading and Reading 
Comprehension outcomes for students?

Image Sourse: https://donwinn.blog/2020/03/04/dying-to-read-and-write/
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Reading Mindset (Contd.)

RM correlates strongly with 

WR and RC, with RM being a 
stronger predictor for RC 

than WR.
(Petscher et al., 2017)
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Predicting Reading Problems 6 Years into the Future: Dynamic 
Assessment Reduces Bias and Increases Classification Accuracy

§ Dynamic Assessments: are 
interactive assessments that involve 
providing feedback between cycles 
of assessment.

§ These assessments seek to measure 
potential to learn rather than static 
knowledge at a fixed point in time.

§ Static assessment measures may 
have poor classification accuracy 
due to their floor effects.

Test

Teach

Test
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Predicting Reading Problems 6 Years into the Future: Dynamic 
Assessment Reduces Bias and Increases Classification Accuracy

§ Core question: how well does a dynamic assessment of decoding administered in 
Kindergarten predict reading attainment in later grades?

§ Does the addition of a dynamic assessment of reading add predictive validity above and beyond 
existing static measures?

§ Results:
§ The dynamic assessment administered in Kindergarten was a fair to good predictor of future 

reading difficulty for White and Hispanic students.
§ Dynamic assessments provided predictive validity well into the future (up to six years).
§ Overall, adding in traditional static measures did not drastically increase the predictive validity 

(Petersen et al., 2018).

§ Dynamic assessment required 3 minutes to administer

§ Early identification leads to more effective early remediation
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Some other findings we did not have time for:

§ Double Deficit Theory (Ozernov-Palchik et al., 2022): Children who 
struggle with both phonological processing and RAN will be the 
most severely impaired word readers.

§ The role of word knowledge in error detection (Harris et al., 
2022): Does word knowledge alone or error monitoring and word 
knowledge impact comprehension? Executive function delays 
observed in individuals with dyslexia may be a symptom of dyslexia 
rather than a cause.

§ Anxiety and reading (Vaughn et al., 2022): Students who received 
anxiety training with reading intervention performed significantly 
better on RC tasks.
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Last few ...

• The role of Orthography in Pronunciation (O’Leary 
& Ehri, 2020): Pre-readers with alphabetic knowledge 
draw on orthographic representations to improve their 
memory of proper names’ pronunciation.

• Acquisition Rate (AR) and reading interventions (Burns 
et al., 2017): Short-term memory and word reading skills 
were found to have had significant correlation with AR.

• Mindfulness meditation as an intervention (Youngs, 
2021): A single, brief mindfulness meditation 
intervention led to improvements in visual short-term 
memory capacity for faces.

Image Credit: Dehaene, 2013
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Implications
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IDENTIFICATION

Evidence suggests that when reading 
disabilities are identified early, much of the 

impact of the deficit can be effectively 
remediated.

More precise identification enables better 
allocation of resources

Advances in predictive models unlock simpler 
methods of identifying deficits that 
enable more wide-spread adoption.

Early detection mitigates 
many secondary impacts of

reading disability.
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PREVENTION AND REMEDIATION

Interventions for dyslexics:
Knowledge-based, rather than process 
based

(i.e., targeting development of orthographic, phonological, and semantic 
representations to develop improved reading speed, fluency, and error 
detection, rather than the other way around).

Intensify Decoding and Language 
Comprehension instruction
- Consider time as a factor
- Diagnostic scores

Work on reading mindset:
• Corrective feedback
• Mindful moments
• Safety in routines
• Set up for success

Pay specific attention
to RAN, PA, and Letter
names for emergent
Readers. /c/-/a/-/t/
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Facilitating Prevention and Remediation of Reading Delays

Reading
Comprehension

Acquisition 
Rate

Reading Affect

Phonemic 
Processing

Rapid 
Automated 
Naming

Early 
Literacy

Decoding

Word 
Reading 

Oral Language

Vocabulary

English 
Language 

Proficiency

Reading Affect: the feelings students associate with 
reading and the way they feel during reading 
tasks
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In Closing...

“ If we don’t know how we 

learn, how on earth do we 

know how to teach?”

( Dehaene, 2021)
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Contacts:

Elena Behar Lazarova
Ebeharl1@jh.edu
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