
 

Literacy Education: Unpacking the science of reading 

PETAA, the Primary English Teaching Association Australia, has been at the forefront of Australian 

primary English and literacy teaching for more than 50 years. Now more than ever, the educational 

landscape is rapidly evolving. We’re here to help by breaking down one of the biggest topics in literacy 

education: the science of reading.  

Headlines vs Reality 

Literacy is a hot topic in the media landscape, with an increased focus in the last twelve months on 

reading instruction, models, and approaches. A quick scan of headlines from major publishers paint a 

clear picture of literacy challenges, with alarming stories about students falling behind in reading and 

calls to overhaul literacy teaching. Several more proclaim the ‘reading wars’ are over with the science of 

reading taking the winners’ position. 

According to Ann Castles, Distinguished Professor of Cognitive Science and Scientific Director of the  
Macquarie University Centre for Reading, the origins of the reading wars dates back approximately 200 
years, when Horace Mann (then Secretary of the Massachusetts Board of Education) railed against the 
boring practice of teaching letters and sounds to children.   
 
Ever since, there has been heated debate about the best and most effective methods for teaching 
reading.  
 
Castle and colleagues state “We call for an end to the reading wars and recommend an agenda for 
instruction and research in reading acquisition that is balanced, developmentally informed, and based 
on a deep understanding of how language and writing systems work.” 
 
This is a worthy call to action – but what does this actually mean for teachers? What does this look like 
in practice? How can teachers cut through the noise and the screaming headlines to thoughtfully, 
meaningfully and explicitly teach to the latest evidence-based research in a student-centred classroom?  
  
What is the science of reading?  

The Australia Education Research Organisation (AERO) defines the science of reading as “a body of 

evidence that encompasses multi-disciplinary knowledge from education, linguistics, cognitive 

psychology, special education and neuroscience.” 

The science of reading, AERO explains, “looks at the essential cognitive processes for competent reading 

and describes how reading develops in both typical and atypical readers. These studies have revealed a 

great deal about how we learn to read, what goes wrong when students don’t learn, and the 

instructional strategies that facilitate the cognitive processes required for reading (Castles et al 2018; 

Ehri 2005, 2014; Moats 2020).” 

https://journals.sagepub.com/doi/full/10.1177/1529100618772271
https://journals.sagepub.com/doi/full/10.1177/1529100618772271
https://www.edresearch.edu.au/sites/default/files/2023-01/AERO-Introduction-to-the-science-of-reading.pdf


Many educators are now turning to the ‘Big Six’ – components that support learning to read as identified 

by Deslea Konza:  

• Oral language development and early literacy experiences 

• Phonological awareness, especially phonemic awareness 

• Letter-sound knowledge (phonics) and word knowledge 

• Vocabulary 

• Fluency  

• Comprehension 
 
How are teachers defining the science of reading?  
 
US publication Education Week asked a nationally representative sample of about 1,300 educators 
"What does 'the science of reading' mean to you?" More than 950 responded.  
  
The results ran the gamut from the very general (It’s "what works in reading" to paragraphs of detailed   
text about specific instructional practices.  The top three types of responses fell into the following 
categories: 

• It’s a practice for teaching reading 

• It’s a research base that informs classroom practice 

• It encapsulates the five pillars of reading as laid out by the National Reading Panel (phonemic 
awareness, phonics,  fluency, vocabulary and comprehension) 

 
The authors of the paper speculated that the 10% of respondents who highlighted the neuroscience of 
reading may reflect the dyslexia community; research suggests there are differences in brain 
connectivity patterns between children with dyslexia and those with typically developing reading 
abilities.  
 
The authors of this paper noted that the term science of reading is not widely used in academia – 
despite significant research into the cognitive and neurological bases of reading.  
 
Closer to home, PETAA started to receive calls from across Australia from teachers asking us to explain 
the science of reading and how they could use it in their schools. We contacted Professor Timothy 
Shanahan from the USA and asked him to develop a course which unpacked the science of reading. An 
Emeritus Professor at the University of Illinois, he was involved in the National Reading Panel and has 
researched how children learn to read for several decades. He is respected by educators on all sides of 
the so-called ‘reading wars’, and we knew his expertise would be helpful for Australian educators. 
 
Asking the expert 
 
Shanahan is quick to point out that there is a difference between science of reading (the body of 
evidence) and Science of Reading (the movement);  
 
“The scholarly pieces that used the term Science of Reading in the last few decades have focused 
heavily on basic research about how information is processed during reading. They describe research 
on how skilled readers read, and they generate some hypotheses about the relationship of this 
knowledge with reading instruction.” 
 

https://www.ecu.edu.au/__data/assets/pdf_file/0009/663696/SA-DECS_-Understanding-the-Reading-Process.pdf
https://www.edweek.org/teaching-learning/we-asked-educators-how-they-define-the-science-of-reading-heres-what-they-said/2023/10
https://www.nichd.nih.gov/sites/default/files/publications/pubs/nrp/Documents/report.pdf
https://petaa.edu.au/w/w/Events/Event_Display.aspx?EventKey=SOR2023
https://www.shanahanonliteracy.com/publications/the-science-and-unscience-of-reading


He believes that it is important to differentiate between basic research and applied research. Basic 
research is valuable but can never be immediately or directly applied to real life problems. For example,  
neurological research seems to indicate that readers need to link the visual and the phonological, but it 
doesn’t reveal how we can better facilitate that as teachers, or describe the instructional strategies that 
facilitate these cognitive processes (note: this is specific to the cognitive processes, although learning to 
read is a social process also).  
 
Shanahan suggests that science of reading should in fact be called science of reading instruction because 
its proponents in fact talk about a set of practices that may not always be supported by neuroscientific 
research and evidence. 
  
  
Navigating basic and applied research 
 
Teachers, educators, leaders and policymakers make dozens of decisions every day aimed at improving 
outcomes for children and students.  
 
How can we be confident that what we choose to do will work? How do we decide between one 
approach versus another? To answer these questions in a consistent and transparent way, we need a 
way to evaluate the strength of research evidence on the effectiveness of a particular approach.  
 
There are various kinds of research and lots of ways of distinguishing them (you can discover more in 
PETAA’s guide to research and evidence for teachers). Shanahan says that he would divide scholarship 
into basic research and applied research because “education is necessarily an applied science, not a 
basic one.” John Hattie’s meta-analysis work, for example, is a collection of applied research: taking an 
approach, applying it in the classroom, and measuring the performance gains of children as a result. 
 
We need to consider that we can have a higher level of confidence in research conducted and applied in 
a similar context to our own (the classroom) that links cause with effect, rather than evidence gathered 
just in controlled experimental conditions and then extrapolating results to a completely different 
context.  
  
We can see this clearly when considering the science of reading. In basic research, through brain 
imaging and other investigations, science tells us that links between aural and visual process are critical 
for learning to read. But that knowledge then has to be applied in context and tested in classroom 
situations – and that applied science is still developing when it comes to science of reading’s 
instructional practices.  
 
Consider AERO’s paper How students learn best. Notice the paper does not say teaching a specific 
program every day will make someone a better reader. It says that what we do know is that learning 
involves memory and we have to understand the basic principles of how memory is formed. We have to 
understand the very real negative impact of cognitive overload.  
 
The paper goes on to discuss the need to understand the contribution of deliberate, guided and applied 
practice to achieving mastery and the role of feedback in master, and finally to consider the role of 
motivation and engagement in learning.  
  
This brings us to the models teachers use that explain reading.  

https://petaa.edu.au/Mp/Curric-Res/PPs/PETAA-PAPER-209.aspx
https://textproject.org/wp-content/uploads/events/2020-lra/Shanahan-Science-of-Reading-2020.pdf
https://textproject.org/wp-content/uploads/events/2020-lra/Shanahan-Science-of-Reading-2020.pdf
https://www.edweek.org/education/opinion-john-hattie-isnt-wrong-you-are-misusing-his-research/2018/06
https://www.edresearch.edu.au/sites/default/files/2023-09/how-students-learn-best-aa_0.pdf


What are the most familiar models of reading? 
 
These models have taken the neuroscientific principles of learning to develop a model to guide reading 
instruction. We’re providing a brief overview below; you can learn more about the benefits and 
constraints of these models in our PETAA paper on examining reading models. 

 

 

 
The Big 6  
The United States National Reading Panel report has become a benchmark for its recommendations on 
reading instruction. It conducted a meta-analysis of prior research within strict parameters and 
identified five significant factors for reading success: phonemic awareness, phonics, fluency, vocabulary, 
and comprehension (NRP, 2000). Oral language was more recently identified as an additional focus as 
part of the Australian Principals as Literacy Leaders (PALL) program (APPA, 2014), turning the Big 5 to a 
Big 6.  
 

The Simple view of reading  
 

     
Gough produced a simple formula for skilled reading:  Skilled reading = decoding ability X language 
comprehension (R=DXC).  
  
Each of the following combinations would result in poor reading:  

• Poor reading = Poor decoding X good comprehension  
• Poor reading = Poor decoding X poor comprehension  
• Poor reading = Good decoding X poor comprehension  

https://petaa.edu.au/Mp/Curric-Res/PPs/PETAA-PAPER-221.aspx
https://www.nichd.nih.gov/sites/default/files/publications/pubs/nrp/Documents/report.pdf
https://www.pall.asn.au/about-pall/


In other words, each of these two components, decoding and language comprehension, has to be strong 
and interact with the other for successful reading to take place. Gough emphasised that his model is not 
equivalent to the ‘bottom up’ model, where decoding instruction precedes and is separate from 
comprehension instruction (Hoover & Gough, 1990, page 130). Rather, they interact with, and support 
each other. 
 

 
  
Gray's model of reading 

 
Beginning readers in the early years typically start by reading stories: narratives and recounts which 
reflect familiar childhood experiences and universal emotions (Cremin & Flewitt, 2016; Wignell & 
Harper, 2009).  The ability to make meaning from increasingly complex texts across the learning areas 
also puts a load on students. As students move through the years of schooling, many learning area texts 
become increasingly impersonal, increasingly technical, and dense. The idea that each component of 
literacy develops over time is represented in the less familiar, but useful adaptation of Gough’s model 
(Gray, 2007).  There is no direct arrow from one or other component to reading competence. They work 
together.   
  
  



Scarborough’s rope 
 

   
 
The ‘Scarborough’ model likens skilled reading to a length of strong rope made up of two strands 
twisted together. One strand is Language comprehension; the other is Word recognition (decoding). So 
far, these are similar to Gough’s simple two-component model. Like Gough, Scarborough recognises that 
both automatic decoding, and comprehension are needed for skilled reading. Scarborough’s model 
provides more detail, in the form of sub-components to each strand.  The two main strands are made up 
in turn of a number of smaller strands. Arrows indicate that decoding becomes increasingly automatic, 
while comprehension becomes increasingly strategic as students learn to expect certain sorts of 
meaning-making in different text types in different learning areas. In Scarborough’s model, fluency is an 

outcome, rather than a component to be taught.  
 



 

  
 

The Four Resources model 
 
Freebody and Luke’s ‘Four resources’ model was first known as the Four ‘roles’ model and identified the 
roles that a literacy learner had to take on to be a competent reader and writer (Freebody, 1992; 
Freebody & Luke, 1990). By 1999, the roles had changed to ‘resources’, to emphasise reader agency in 
selecting from the literate resources that were available for readers and writers to access and use for 
their own purposes (Freebody, 2019; Freebody & Luke, 1999).  The model is ‘socio-cultural’: it 
recognises and emphasises the social nature of text, and the fact that texts are written and read for 
social and cultural purposes.  
  
  



The active view of reading  
 

 

 
 
Duke and Cartwright recently reviewed the simple view of reading to include some of the advances in 
understanding that have occurred since it was formulated. This revised model explicitly lists contributors 
to reading – and thus, potential causes of reading difficulty – within, across and beyond word 
recognition and comprehension. It acknowledges that there are many factors that may contribute to 
poor reading – not just poor decoding and poor comprehension. The active view also acknowledges the 
role of active self-regulation and its influence on word recognition, bridging processes and language 
comprehension – as the result of extensive research of the effects of motivation, engagement, executive 
functioning and strategy use on reading.  

 
Are we asking the right questions about reading instruction?  

Knowing and understanding science of reading and the science of learning is critical.  Learning to read 
involves a biologically secondary skill consisting of multiple cognitive functions, which must be taught 
systematically and through using evidence-based practices.  Several scholars have cautioned that 
widespread adoption of reading approaches that lack strong scientific support has contributed to 
confusion around reading instruction.   
 
  



Each of these models is based in the neuroscience of reading and serve to explain what and why we 
teach in this way in schools. Each address the science of reading, but offer different instructional 
processes. 
 
We need to build teachers’ funds of  knowledge of science of learning to inform planning, teaching and 
learning at the classroom level. Schools must have a consistent literacy model based on a reading model 
– any of these models – and from this build  consistent practices and routines for instruction that are 
appropriate for students as they move from the early years into the more complex subject specific 
reading demanded of late primary and the secondary years. 
 

 
Where do we go from here? 
 
Andrew Martin, Professor of Educational Psychology at the University of New South Wales, summarises 
it best:  
 
“When [teachers] understand and teach to the human memory system, gone is the false dichotomy of 
positivism (e.g. explicit instruction) and constructivism (e.g. discovery learning)  that has plagued initial 
teacher education for decades: as far as the human memory is concerned, the success of one 
instructional approach is inextricably tied to the success of the other.”  
 
In other words: there is no need to fear the science of reading. Despite the headlines and chatter, much 
of what you are already doing in your classrooms – no matter which of the above models you use – is 
drawing from the same basic research. 
 
It’s up to you to apply those findings in your teaching effectively measure the effectiveness of your 
chosen model in the classroom. We know what happens in the brain: you have the expertise to 
determine what works best in your school.  
 
 

Additional reading and support 

• 2 hour PL course: Unpacking the science of reading (Timothy Shanahan, PETAA) 

• Understanding research and evidence: a guide for teachers (Feez and Cox, 2019)  

• Reading models: Putting the jigsaw together (Parkin, 2021) 
 

 

https://blog.aare.edu.au/its-a-no-brainer-beginning-teachers-should-learn-about-the-brain/
https://blog.aare.edu.au/its-a-no-brainer-beginning-teachers-should-learn-about-the-brain/
https://petaa.edu.au/w/w/Events/Event_Display.aspx?EventKey=SOR2023
https://petaa.edu.au/Mp/Curric-Res/PPs/PETAA-PAPER-209.aspx
https://www.petaa.edu.au/Mp/Curric-Res/PPs/PETAA-PAPER-221.aspx

