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WHAT ARE THEY?

HETEROGENOUS
« Reading Comprehension
« Reading Fluency

« Reading Accuracy

« Decoding (phonics)

« Recognition (sight words)
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Reading Difficulties

WHAT CAUSES THEM?
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Genetics

Inadequate instruction

Hearing loss

Specific Language Impairment (SLI)
Auditory Processing Disorder (APD)
Poor visual processing

Poor visual attention

Phonological processing deficit
Phonemic awareness

Working memory




Working Memory

WHAT IS IT?
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SHORT-TERM MEMORY
« Temporarily store information

e Maintain with rehearsal

WORKING MEMORY
« Manipulate stored information
« Hold information during interference

« Develops from age 4 to early adulthood
o Deficits tend to become worse over time
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WHAT IS IT?

VERBAL MEMORY
Reading difficulties

VISUOSPATIAL MEMORY
ADHD
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RESEARCH THUS FAR...

There’s a lot of research showing a correlation (coexistence) between reading
difficulties and verbal working memory deficits

This has led to the assumption of causation
Causation can be tested with direct manipulation

But at the moment there is no evidence that working memory training
improves reading accuracy in children with reading difficulties
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THE RESEARCH

Question 1.
Does verbal working memory training improve reading?

Question 2.
Does reading training improve verbal working memory?
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PARTICIPANTS

7 to 12 years of age

Reading accuracy below the average range expected for their age (lowest
15%)

Verbal working memory difficulties below the average range expected for
their age (study 1)

No attention/behaviour difficulties
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STUDY 1 DESIGN: CASE STUDY

Eligibility Test
Test 1

Baseline 1 — No Training (8 weeks)
Test 2
Training 1 — Working Memory Training (8 weeks)
Test 3
Baseline 2 — No Training (8 weeks)
Test 4
Training 2 — Reading Training (8weeks)

Test 5
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STUDY 1 DESIGN: CASE SERIES
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One-on-One training
Delivered via Skype
Adaptive

8 weeks per training type

3 training sessions per week

30 minutes per session
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STUDY 1 DESIGN: WORKING MEMORY TRAINING

Animal N-Back

“Cat — Dog|— Pig —|Horse”

“Penguin — Fish|— Tiger — Rabbit — Possum — Lion”

Listening Recall

“Pilots fly Planes” “True”

“Cameras take photos ” “True. Planes, Photos”
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STUDY 1 DESIGN: READING TRAINING

Decoding
Sight Words

Reinforced Reading (Text Reading)
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Working Memory

DOES WORKING MEMORY TRAINING IMPROVE WORKING MEMORY?

50 .
=
2 40
S
g5 30 u BM
=
uSS
g
:% 20 uNB
o
* 10 - wAC
O_

Test 1 Test 2 Test 3

© Macquarie University Reading Clinic



I S¥ MACQUARIE
Read I ng Unive?sity
DOES WORKING MEMORY TRAINING IMPROVE READING?
250
=
% 225
9 u BM
%Z’ 200 “@SS
Z “ NB
o
* 175 wAC
150 -

Test 1 Test 2 Test 3

© Macquarie University Reading Clinic



MACQUARIE
University

Reading

DOES READING TRAINING IMPROVE READING?
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Working Memory

DOES READING TRAINING IMPROVE WORKING MEMORY?

50
40
. = BM
30 =SS
E uNB
* 20 wAC
10 -

Test 3 Test 4 Test 5

© Macquarie University Reading Clinic



Working Memory & Reading B lacouare

STUDY 1 CONCLUSIONS

TAKE HOME MESSAGE

1. Verbal working memory scores can be improved following verbal working
memory training (supports existing research)

2. Verbal working memory training does not improve word reading accuracy
(supports existing research)

3. Reading accuracy training does not improve verbal working memory

4. Poor readers with poor verbal working memory can improve word reading
accuracy, without first improving verbal working memory
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THE RESEARCH

Question 2.
Does reading training improve verbal working memory?
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STUDY 2 DESIGN

Test 1

Baseline — No Training (8 weeks)
Test 2
Reading Training (8 weeks)
Test 3
Reading Training (8 weeks)
Test 4
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‘SIGHT WORD’ TRAINING
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PHONICS TRAINING
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RCT results

CORRELATIONS
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STUDY 2
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STUDY 2

Graph B
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STUDY 2 CONCLUSIONS

TAKE HOME MESSAGE

1. Again (as in Study 1), we demonstrated that reading training
does not improve verbal working memory

2. Again (as in Study 1), we showed that children with working
memory difficulties improved their reading skills, and furthered

this by showing they improved just as much as those without
WMD

3. Plus, they can improve even with a less tailored online program
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This research suggests:

If a child has a Reading Difficulty and a Working Memory difficulty you
can (and should) treat the Reading Difficulty
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Thank you
Dr Erin Banales
Clinic Coordinator, Macquarie University Reading Clinic

Associate Investigator, ARC Centre of Excellence in Cognition and Its Disorders

erin.banales@mgq.edu.au
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