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• Speech is a complex signal characterised by 
rhythmic fluctuations on many time scales1 

• Temporal accuracy in auditory-verbal STM 
• speech segmentation 
• phoneme-grapheme mapping2 
• serial order recall and word learning 3 

• Adults with dyslexia: more variability in 
behavioural4  and neurological1 measures 
of entrainment to slow rhythms 

• Theoretical causes of poor PA in dyslexia 
• deficits in rhythmic entrainment5  
• increased neural noise6  

• Rehearsal-timing task: access STM timing 
accuracy without sensory feedback or 
motor-timing confounds 

• Hypothesis: dyslexia group will show more 
response variability in a test of subvocal 
rehearsal timing 

Duration  
variability 

Silence 

......................... 

 0 2  4 ? (6-7) 
| | | 

or ? 

2 3 4 

1 Hämäläinen, J. A., Rupp, A., Soltész, F., Szücs, D., Goswami., U. (2012). Reduced phase locking to slow amplitude modulation in 

   adults with dyslexia: An MEG study. NeuroImage, 59, 2952-2961.  
2 Moritz, C., Yampolsky, S., Papadelis, G., Thomson, J., & Wolf, M. (2012). Links between early rhythm skills, musical training, and 

   phonological awareness. Reading and Writing, 26(5), 739-769. 

3 Leclercq, A. L., & Majerus, S. (2010). Serial order short-term memory predicts vocabulary development: evidence from a 

   longitudinal study. Developmental Psychology, 46(2), 417-427. 
4 Thompson, J. M., Fryer, B., Maltby, J., & Goswami, U. (2006). Auditory and motor rhythm awareness in adults with dyslexia. 

   Journal of Research in Reading, 29(3), 334-348.  
5 Goswami, U. (2011).  A temporal sampling framework for developmental dyslexia. Trends in Cognitive Neuroscience, 15(1), 3-10. 
6 Hornickel, J., & Kraus, N. (2013). Unstable Representations of Sound: A Biological Marker of Dyslexia. The Journal of 

   Neuroscience, 33(8), 3500-3504. 

Results 

Correlation: digit span and mean CSD 

• Significantly negatively correlated 
with digit span 

• r = -.35, p = .036 

• No significant correlation with WASI 
Matrix Reasoning or dyslexia 
screening measures 

• Dyslexia group: significantly higher timing variability during rehearsal of sub-
span digit sequences 

• Significant correlation between timing variability and measure of auditory-
verbal STM capacity 

• The novel rehearsal timing task provides a fine-grained measure of timing 
properties of subvocal speech, and has potential to provide insight into the 
role of rehearsal in STM, as well as links between timing, rhythm and speech 

1. Random 4-digit 
sequence presented 
at 2 Hz rate 

2. Participants silently 
rehearse words 
exactly as presented 
(same order and 
same pace) 

3. Probe (tone) is 
presented during 
rehearsal period 
after variable and 
unpredictable delays 

4. Subjects respond to 
with the item that is 
active in rehearsal 
stream at the time of 
the probe   
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Mean CSD in dyslexics and controls  

• Significantly higher mean CSD in 
dyslexic vs. control group 

• F(1,34) = 9.00, p  = .005 

• No main effect of serial position of 
response 

• No group x serial position interaction 

Note: Colours indicate serial position. Filled boxes above curves show correct item 
timing (i.e. as presented). Solid lines show mean probability of the serial position 
of the response.  Ribbons surrounding mean lines indicate SE of the mean.   

Serial position response probabilities for control and dyslexic groups  
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Dyslexia Control 

Native language English English 

N (no. of men) 18 (3) 18 (3) 

Mean age in years  20.8 (3.1) 20.4 (2.2) 

Mean years of ed.  13.7 (1.0) 13.9 (0.9) 

Mean WASI MR  28.2 (4.4) 29.2 (3.6) 

Mean digit span  5.7 (0.8)    7.3 (1.0) * 

Note: MR, Matrix Reasoning; SD in parenthesis for 
means, * significant group difference at p < .001 

Recruitment 

•University of York, York 
St. John, York Dyslexia 
Action 

•Dyslexia group: diagnosis 
within last 5 years 

Dyslexia screening 

• YAA-R Spoonerisms, RAN 

• TOWRE SWE, PDE 

• CTOPP Phoneme Elision 

Rehearsal timing task 

• 90 trials (10 rehearsal 
durations x 9 trials) 

• 24 min (3 blocks x 8 
min/block) 

 

Email: rp677@york.ac.uk 

4 


