
What is the Science of Reading?
An Oversimplification

Presenter Notes
Presentation Notes
Introduction: Worked in special education for over 20 years in a variety of roles (teacher, administrator, attorney).  Currently in the last year of my doctoral program in curriculum and instruction with a focus on literacy, specifically utilizing science of reading approaches to students with Autism and cognitive disabilities.



It is the emerging consensus from many related 
disciplines, based on literally thousands of studies, 
supported by hundreds of millions of research 
dollars, conducted across the world in many 
languages. These studies have revealed a great deal 
about how we learn to read, what goes wrong when 
students don’t learn, and what kind of instruction is 
most likely to work the best for the most students.

― Louisa Moats
Of “Hard Words” and Straw Men: Let’s Understand What Reading Science is Really About, 2019

Presenter Notes
Presentation Notes
I am going to read through this definition of the Science of Reading, and as I do that if there is any word or phrase that sticks out to you go ahead and throw it in the chat box.Science of Reading encompasses the body of work on reading.  It is NOT a curriculum or a one size fits all approach.



A Combination of Several Fields of Study

Education
● Thinking and Learning
● Memory
● Attention
● Problem Solving
● Perception

Psychology
● Pedagogy
● Instructional Methods
● Teacher Knowledge
● Instructional Materials
● Student Outcomes

Linguistics
● Language Structure
● Semantics
● Syntax
● Morphology
● Phonology
● Phonetics

Neuroscience
● Human Brain
● Structure
● Function
● Patterns of Activation
● Development

Presenter Notes
Presentation Notes
The science of reading encompasses research from many fields of study.  Some of the key fields in relation to reading are:



95% 
of students are 

cognitively capable of 
learning to read when 
given sufficient direct 

instruction in the 
foundational skills of 

reading.

ALL
students can 

develop 
literacy skills!

33% 
of fourth grade students 

are at or above NAEP 
proficient level in Reading.

Presenter Notes
Presentation Notes
We know that there is a crisis in reading instruction, only 33% of fourth graders were found to be proficient in reading. We also know that almost all students can learn to read proficiently. The National Institute of Health (NIH) indicates that nearly all children have the cognitive capacity to learn to read, estimating that only 5% of young readers have severe cognitive impairments that would make acquiring reading skills extremely difficult. Even students in that 5% can make significant gains in literacy skills when we approach reading through the science of reading lens to ensure we are using research based approaches.



Presenter Notes
Presentation Notes
As you can see from this map, states have been increasingly passing laws and releasing guidance related to the “Science of Reading”, these range from making changes to teacher preparation programs all the way to publishing a set list of reading curriculums that schools have to choose from. With the recent surge of interest in the science of reading many states have legislation currently in the works to increase or introduce more requirements for schools.https://www.apmreports.org/story/2022/11/17/reading-instruction-legislation-state-map
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The Reading Brain
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Presenter Notes
Presentation Notes
Learning to read does not develop naturally, our brains are not hardwired to read in the same way they are for speech. Reading has to be taught, just like riding a bike or learning an instrument.  We wouldn’t expect students to watch us play the piano and then be able to pick it up.  This in contrast to speech, which we are hard-wired to naturally pick up on and learn from the time we are born.



What do you notice?

Spoken Word Written Word

Presenter Notes
Presentation Notes
It takes less than a second for our brains to process words. In order to learn to read our brain has to develop new neural pathways to connect meaning and sound to vision. Also, in the written word image, it’s registering in the speech part of the brain because the brain has to process it in many parts to understand.



Presenter Notes
Presentation Notes
So as you can see from this picture of the brain, in the frontal lobe there in blue we recognize speech and in the temporal lobe there in green we recognize language comprehension. So thinking back to the brain scan of processing spoken words, the activity was focused right there in those areas.  We are born with those specialized regions of the brain to process and understand speech.  This is not the case with reading. If you look at the occipital lobe there in red, that allows us to recognizing faces and objects, but it does NOT have the ability to recognize words when we are born.. The “Letter Box” (see letter/word recognition)  is a part of our brain that develops from learning to read, it allows skilled readers to recognize words without much effort.  It is not found in non-readers.  It takes years to build. Skilled readers are made, not born.Our brain has to be able to connect the squiggly lines on a page (also known as a grapheme) to a sound (also called a phoneme), then it must connect those phonemes to make a word that it recognizes from speech and connect it to the meaning of that word that we know due to language comprehension.Fun fact: Our occipital lobe has what is called mirror invariance, this is what allows us to recognize that a chair flipped upside down is still a chair.  In order to read we have to “unlearn” this in order to understand that a b flipped the other way is NOT still a b, but now it is a d. This is why reversals are so common in younger students learning to read.



Simple View of 
Reading

02

Presenter Notes
Presentation Notes
The Simple View of Reading was developed in 1986 by researchers Gough & turner.



Gough & Turner, 1986

Presenter Notes
Presentation Notes
The simple view of reading is a formula demonstrating the widely accepted view that reading has two basic components: word recognition (decoding) and language comprehension. Notice that D and LC are not added together to predict RC. This is important because what it tells us is that strong reading comprehension cannot occur unless both decoding skills and language comprehension abilities are strong. For example if you have 0% decoding skills and 100% Language Comprehension, your reading comprehension will still be 0. If you have 50% decoding skills and 50% Language Comprehension Skills, your reading comprehension will only be 25%.



Scarborough’s Rope
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Presenter Notes
Presentation Notes
The reading rope was created by Hollis Scarborough around the same time as the simple view of reading. 



Scarborough’s Rope
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Presenter Notes
Presentation Notes
You will see that the reading rope is similar to the simple view of reading in that there are two main strands word recognition or decoding and language comprehension.  However, you will see that Scarborough breaks these down even further into sub components that must all come together in order to create a skilled reader. We are going to briefly touch on each of these sub-components, but just know we could probably spend hours diving into each one of these!



Application
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Presenter Notes
Presentation Notes
So I know that is a lot of information! Hopefully it gives you an overall idea of what the science of reading is, but you probably want to know how does all of this apply to n2y and our solutions?



How Should We Teach Reading?
EXPLICIT SYSTEMATIC SEQUENTIAL

New skills are directly 
modeled

Students are guided to the 
correct response 

Error response includes 
immediate corrective 
feedback

Skills are practiced to 
mastery and automaticity

Consistent instructional 
routines are used to guide 
students to correct 
responses

Instructional time is carefully 
allocated to maximize time 
on task

Cumulative review

Skills are taught in order 
from easier to harder; 
Prerequisites are taught 
first.

Component or foundational 
skills are taught directly to 
support higher-order skills

Intentional sequence within 
and across lessons; within 
and across grades

Presenter Notes
Presentation Notes
One of the most important things to come out of the science of reading is that reading is not natural.  We cannot just expose students to rich books and expect them to pick up reading. It has to be taught. The first thing we need to ensure is that our curriculum is explicit, systematic, and sequential. Example: Learning an instrument



Skill Area Structured Literacy (Science of Reading) RED FLAGS

Phonological 
Awareness

Emphasis on the individual sounds in spoken language. 
Phoneme awareness used as the starting point for print. 
Explicit instruction in blending/segmenting

Focus on larger units of sound (syllables, onset-rime) without 
moving to phoneme level
Focus on letters only (doesn’t give explicit instruction in 
blending and segmenting phonemes)

Phonics Intentional instruction in letter-sound combinations. 
Sequenced from easier to harder for reading and spelling.
Application of word reading in print.

Three cueing (Guessing words based on pictures, context)
Memorizing whole words by sight rather than focusing on 
sound-symbol correspondence
Mini lessons responding to student errors rather than 
systematic scope and sequence

Vocabulary Explicit instruction in vocabulary
Rich conversations about vocabulary words
Explicit instruction in morphology

Focus on memorizing isolated words and definitions
Worksheet heavy
Lack of explicit instruction 
Does not include Tier 2 and 3 words

Reading 
Fluency

Students read text that is controlled to include only those 
phonics patterns that have been explicitly taught.
Fluency at word level as well as sentence/passage level
High degree of teacher-student interaction with immediate 
corrective feedback

Use of leveled or predictable texts that are not controlled for 
decoding difficulty
Error response focuses on picture cues or the use of context 
to determine words. 
High degree of independent silent reading.
Miscue analysis.

Reading 
Comprehension

Background knowledge, text structure, and strategies 
overtly modeled and practiced in a planned progression
Books used for reading aloud are more challenging than 
those students read independently.

Emphasis on workshop approach
Lack of complexity in texts and questions
Student book choice, independent reading
Disconnected reading selections

Presenter Notes
Presentation Notes
We need to cover “The Big 5” (PA, Phonics, Vocabulary, Fluency, Comprehension). These were identified by the National Reading Panel in 2000, who reviewed massive amounts of research on reading.



● All students, regardless of disability, learn to READ in the same way!
● The first step in helping our population become literate is to PRESUME COMPETENCE in his or her 

abilities to gain such knowledge and skills (Biklen & Burke, 2006).
● The same areas of focus (PHONEMIC AWARENESS, PHONICS, COMPREHENSION, VOCABULARY, 

and FLUENCY) should be addressed when teaching our population (Allor et al., 2014; Beecher & 
Children, 2012)

● Our population needs INTENSIVE DIRECT AND SYSTEMATIC INSTRUCTION over LONGER 
PERIODS OF TIME, it takes an average of 3 years to make one year of progress (Allor et al., 2010)

● We need to be cognizant of REDUCING MENTAL LOAD for our population of students, due to 
weaker short term and working memory (Allor et al., 2010)

● We need to focus on SCAFFOLDING and MAKING CONNECTIONS TO REAL LIFE in order to help 
students connect what they are learning to what is already stored in long term memory.

● Students who are NONVERBAL or AAC USERS can learn and demonstrate reading ability through 
MODIFICATION OF RESPONSES (Light & McNaughton, 2012).

What does the research say about our population of 
students?



Comprehensive literacy for ALL:

Two goals:
1. Promote positive regard for literacy 

and understanding of the 
functional, intentional use of 
literacy.

2. Increase student’s skills in discrete 
skill areas that are critically linked 
to later reading success.

*Remember to PRESUME COMPETENCE!

How can we support students who may be in that 5%?

Presenter Notes
Presentation Notes
Here at n2y we are in the unique position to serve students who are in that 95%, who can learn to be skilled and efficient readers; but we also serve those in the 5% who may need to focus on emergent reading and writing skills at this time. For these students, we can focus on Comprehensive Literacy for ALL which is the result of research by Karen Erickson.



● Many curriculum products currently on the market focus on only one 
area (ex. phonics). Schools then have to purchase multiple curriculum 
products to meet all literacy needs.

● Many well-known “Science of Reading” programs specifically state 
they are not recommended for students with IQ’s below 80.

● Popular reading programs typically used in our target market (Edmark, 
PCI) are whole-word memorization programs which do not align with 
Science of Reading principles.

● Readtopia - Curriculum for moderate to severe disabilities focused on a 
comprehensive literacy for all approach. Currently Upper Elementary 
through Transition, but releasing Lower Elementary soon.

Looking at our competitors:



● We have been intensely and extensively auditing our current materials 
to respond to the Science of Reading movement.

● We have many components that are strong, but there is work to be 
done before we could say we are “Science of Reading” aligned.

● Recommendations have been made and we are in the process of 
prioritizing the work that needs to be done.

● The different populations we serve may require different focuses 
(Comprehensive Literacy for All, Structured Literacy/Science of 
Reading).

Looking at us:



Want to know more...

ARTICLE:
Hard Words: Why Aren’t Kids 
Being Taught to Read? (also
the accompanying podcast)

PODCAST:
Sold a Story by Emily 
Hanford

REPORT: 
Teaching Reading IS 
Rocket Science
Louisa Moats

WEBSITE:
Reading Rockets https://linktr.ee/brettestevens

Presenter Notes
Presentation Notes
https://linktr.ee/brettestevens

https://www.apmreports.org/episode/2018/09/10/hard-words-why-american-kids-arent-being-taught-to-read
https://www.readingrockets.org/
https://www.readingrockets.org/sites/default/files/teaching-reading-is-rocket-science-2020.pdf
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