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Reply to Skottun and Skoyles:
Statistical and practical significance
of extra-wide letter spacing for
dyslexic children

In their letter, Skottun and Skoyles (1) question our conclusion
(2) that extra-wide letter spacing is more beneficial to dyslexic
children than to normally developing children. Here, we show
the pitfalls of their reasoning.

First, Skottun and Skoyles (1) mistakenly purport that our
conclusion is based on a null effect in the control group (younger
normal readers matched for reading level). However, the crucial
result is not the null effect in the control group but the significant
interaction between group and spacing in the ANOVA, which
shows that the spacing benefits are significantly larger for dys-
lexics than for controls. Thus, our conclusions were based on
a positive effect rather than a null effect. Nevertheless, recent
Bayesian statistics allow researchers to assess the evidence for the
null hypothesis. Bayesian paired ¢ tests (3) yield Bayes factors
(null/alternative) in favor of the null for controls (1.811 for
accuracy and 4.187 for speed), as opposed to strong evidence
against the null for dyslexics (0.004 for errors and 0.023
for speed).

Second, Skottun and Skoyles (1) argue that the lack of sig-
nificance for the control group might be due to a floor effect for
errors and a ceiling effect for speed. With regard to the latter,
the average text reading speed in Italian nondyslexic children
increases linearly across development to reach about five sylla-
bles per second in grade 8 (4). Mean speed in our control group
was 1.87 syllables per second, which leaves plenty of room for
improvement. Unsurprisingly, the number of errors for the
controls was low but well above zero, with enough room for
a drop proportionally equivalent to that of dyslexics.

Third, more important than quarrels based on P values are
replications with different participants, texts, and spacing ma-
nipulations. Indeed, a recent study in Spanish (5) mirrored our
findings: Letter spacing improved text reading in dyslexic chil-
dren, but the effect was not significant in young normal readers.

Fourth, is it really important that the spacing manipulation has
no effect on young normal readers? We do not think so. From
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a developmental point of view, in which dyslexia is seen at the
lower end of a developmental continuum, it is possible that be-
ginning or poor readers might also benefit from wider letter
spacing. However, this is an important empirical question, one
that is of tremendous social and educational importance. We
have actually started to address this issue by launching a large-
scale online experiment that is implemented as a smart-phone
application that can be downloaded for free.*

In conclusion, it strikes us as rather unfortunate that Skottun
and Skoyles (1) focus on statistical significance (which is not an
issue in the present study because all critical results are signifi-
cant) rather than practical significance. Statistical significance
asks whether differences between two sample means are unlikely
to have occurred by chance. In contrast, practical significance
asks whether these differences are big enough to have real
meaning. Not only does the spacing benefit have real meaning
for a dyslexic child, but the ease with which letter spacing can
be manipulated in clinical and daily life settings, together with
the potential benefits for an individual child, highlights the
practical and clinical significance of the letter spacing effect.

Marco Zorzi™', Chiara Barbiero®, Andrea Facoetti®*, and Johannes
C. Ziegler®

2Department of General Psychology and Center for Cognitive Sci-
ence, University of Padova, 35131 Padua, Italy; SChild Neurology
and Psychiatry Ward, Department of Pediatrics, Institute for Ma-
ternal and Child Health “Burlo Garofolo,” 34137 Trieste, Italy;
“Developmental Neuropsychological Unit, “E. Medea” Scientific
Institute, 32842 Bosisio Parini (LC), Italy; and *Laboratoire de
Psychologie Cognitive, Aix-Marseille University and Centre Na-
tional de la Recherche Scientifique, Fédération de Recherche 3C,
Brain and Language Research Institute, 13331 Marseille, France

1. Skottun BC, Skoyles JR (2012) Interletter spacing and dyslexia. Proc Natl/ Acad Sci USA,
10.1073/pnas.1212877109.
2. Zorzi M, et al. (2012) Extra-large letter spacing improves reading in dyslexia. Proc Nat/
Acad Sci USA 109:11455-11459.
3. Rouder JN, Speckman PL, Sun D, Morey RD, Iverson G (2009) Bayesian t tests for
accepting and rejecting the null hypothesis. Psychon Bull Rev 16:225-237.
4. Tressoldi PE, Stella G, Faggella M (2001) The development of reading speed in Italians
with dyslexia: A longitudinal study. J Learn Disabil 34:414-417.
. Perea M, Panadero V, Moret-Tatay C, Gomez P (2012) The effects of inter-letter spacing
in visual-word recognition: Evidence with young normal readers and developmental
dyslexics. Learn Instr, 10.1016/j.learninstruc.2012.04.001.

S

Author contributions: M.Z., C.B., and A.F. designed research; C.B. performed research;
M.Z.,, CB., AF., and J.C.Z. analyzed data; and M.Z. and J.C.Z. wrote the paper.

The authors declare no conflict of interest.
"To whom correspondence should be addressed. E-mail: marco.zorzi@unipd.it.

*http://itunes.apple.com/us/app/dys-help-people-with-dyslexia/id529867852?mt=8.

PNAS Early Edition | 1 of 1


mailto:marco.zorzi@unipd.it
http://itunes.apple.com/us/app/dys-help-people-with-dyslexia/id529867852?mt=8

