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ᴥᴥ ABSTRACT. In questo studio vengono presentati i risultati di un trattamento sublessicale e lessicale erogato 

tramite Reading Trainer, un software integrato nella piattaforma informatica online RIDInet, con una modalità di 

trattamento a distanza (svolto a domicilio), ma costantemente monitorato dal terapeuta. Sono stati coinvolti 34 

bambini con una diagnosi di Dislessia Evolutiva. I risultati ottenuti nella correttezza e nella velocità di lettura di brano 

e di liste di parole e di non parole sono stati analizzati rispetto a un criterio di efficacia, corrispondente al cambiamento 

atteso senza interventi specialistici, e secondo un criterio di efficienza, corrispondente al cambiamento rispetto alle 

ore di trattamento, e confrontati con i risultati di alcuni studi italiani già pubblicati (Allamandri et al., 2007; Tressoldi 

& Vio, 2011; Tressoldi et al., 2012). I dati mostrano adeguati valori di efficacia ed efficienza e significative ricadute 

nel processo di automatizzazione della lettura, riportando ulteriori evidenze di validità del trattamento applicato 

tramite Reading Trainer.

ᴥᴥ SUMMARY. This study presents the results of a sublexical and lexical treatment provided through Reading Trainer™ 

software integrated in the online platform RIDInet, but constantly monitored by a clinical expert.  Thirty-four children with 

a diagnosis of Dyslexia were enrolled in the study. The results obtained in the accuracy and speed in reading a passage, 

lists of words and nonwords were analyzed with respect to a criterion of efficacy, corresponding to the expected change 

without specialized training, and according to a criterion of efficiency, corresponding to the change of syllables/second for 

each hour of training. Results show adequate values of efficacy and efficiency and significant impact on the reading fluency 

and accuracy, bringing further evidence of the validity of the treatment applied by using the Reading Trainer™ software.
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Tressoldi & Vio (2011) published a review of the 
studies related to the interventions of Italian subjects 
with developmental dyslexia up to 2010. In this paper they 
examined the results of 41 outcomes of treatment found in 17 
studies. More precisely, they compared four different kinds 
of treatment, sublexical (e.g., Tressoldi et al., 2012), lexical 
(Judica et al., 2002), balance model (Lorusso et al., 2004; 
2005; 2006) an neuropsychological (Benso, 2008; Mogentale, 
2009) with respect efficacy, relative to the changes in reading 
performance after treatment and efficiency, obtained 
calculating the relation between efficacy and the numbers of 
hours of treatment.

They found that the four types of treatment seem to have 
the same efficacy in reading a text, while, the sublexical and 
neuropsychological treatments allow significantly higher 
improvement than the other ones, in reading words and 
nonwords. Differently, analyzing the results on the ground of 
efficiency, that is considering the improvement with respect 
to the number of hours of treatment, the results show how, 
in reading a text, better results can be obtained using the 
sublexical, the balance model and the lexical treatment, in 
spite of the wide variability in these last ones.

About reading list of words and non words, a clear 
superiority of sublexical treatment on all the other kinds of 
treatment was evident.

To sum up, at the present state of evidences, it is possible 
to suggest that the treatments based on a sublexical model 
result more efficient.

The aim of this work is to give a further proof of efficacy 
and efficiency in the treatment of reading disability of dyslexic 
children, through a sublexical method implemented with the 
software Reading Trainer™ (RT).

Home rehabilitation using  
the RIDInet platform

From the research about the rehabilitation of 
developmental dyslexia, some important suggestions come 
out for an effective intervention. Among these, it is clear that 
treatment must have a minimum of frequency, that is done 
daily and cyclically, has to be individualized (set on the needs 
of a single patient) and systematic.

A daily treatment at the psychologist or speech therapist 
consulting room is not always possible, both for who is in 
charge of the treatment and for his parents.

INTRODUCTION

“Scientific literature about the result of treatment to 
improve reading in dyslexic children represents less than 5% 
of the whole literature about Dyslexia” (Tressoldi et al., 2003).

At the present situation hasn’t changed much, anyway, in 
the last few years, in Italy some researches have been done 
that let us obtain useful information to understanding better 
which should be the characteristics of an effective and efficient 
rehabilitation, related to age of the patient and severity of his/
her disorder.

Many different studies done from different investigators 
(Tressoldi et al., 2000; Judica et al., 2002; Tressoldi et al., 
2003; Lorusso et al., 2004; Riccardi Ripamonti et al., 2004; 
Lorusso et al., 2005; Vio & Mattiuzzo, 2005; Lorusso et al., 
2006; Lorusso et al., 2007; Allamandri et al., 2007; Tressoldi 
et al., 2012) underline how the most effective treatments are 
those that, at first, aim to reach the best accuracy in reading, 
without laying stress on fluency. 

When a sufficient level of accuracy has been obtained, 
the training comprises exercises aiming at automatizing the 
process, preferably, through a method based on the rapid 
naming of sublexical units, particularly syllables and using 
preferably a complete text, not single reading units, presented 
through software especially devised for this type of training.

The result of these treatments have shown some important 
findings. Age seems not to be a penalizing factor for 
treatment. Hence you can obtain effective changes in reading 
up to the secondary school. Another important finding is 
that with approximately 7-8 hours of training distributed in 
about 2-3 months, it is possible to obtain clinically relevant 
changes (equal to or greater than that expected by a dyslexic 
child) both given by a professional who had specific clinical 
experience about learning disabilities and training at home 
with a supervision of a person without specific training, as 
parents or teachers.

The most part of the children who have been treated may 
reach a “normal” performance in accuracy, conversely, it was 
not possible to obtain the same result in speed.

It was also evident that all children obtained an important 
improvement independently from the fact that dyslexia is 
often associated with other learning disabilities.

Finally, the results showed us that we can find many 
different individual responses to the different kinds of 
treatment and the type of response to the intervention does 
not depend on the severity of the disorder.
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Home treatment through a software is a way to bypass 
this problem and to allow public and private professionals to 
extend rehabilitation to a bigger numbers of young patients.

The “Cooperativa Sociale Anastasis” has developed 
RIDInet, an internet platform that allows the patient to 
practice every day, in any moment of the day and allow 
the clinical supervisor to check the results in real time and 
changing the parameters of the training exercises adapting 
them to the results obtained by the patient.

The system is online and allows creating an individualized 
treatment that can be modified at any time by the clinical 
supervisor who can be connected with the patient through 
a dedicated chat.

The software, thought also to reduce the frequency of the 
visits at the supervisor’s site, allows a continuous supervision 
of the work made at home and stimulates a positive reaction 
of the patient.

This model of treatment can increase the number of 
patients that can be manage at the same time, reducing 
waiting times for the beginning of treatment. 

This “mixed” model of rehabilitation, taken both at the 
professional site and at home, show many advantages and is 
more satisfactory both for patients and professionals.

RT is designed taking in account the dual-route 
developmental reading model (Coltheart, 1993; Frith, 1985), 
making possible speeding up the correspondences between 
graphemes and phonemes and automating the naming of 
sublessical units (syllable and morpheme) and complete words.

RT comprises some options devised to facilitate the 
sublessical and lexical processes (Spinelli, 2005) and 
the visual and visuo-spatial aspects involved in reading 
(Franceschini, 2012; Zorzi, 2012), for example selecting the 
reading units (letters, syllables, morphemes and words), 
presenting each of them alone or within sentences or texts; 
selecting the way in which the reading units are presented 
(self-paced or timed); the distance and the size of the 
graphemes, the space between the lines and the ways on 
how to underline the reading units.

METHOD

Participants

Thirty-four children with a diagnosis of developmental 
dyslexia according to criteria of the Italian “Consensus 

Conference” on learning disabilities (CCDSA, 2010) were 
included in this study. 

Their disorder was diagnosed by clinical psychologists 
working in public clinical child units of Veneto and 
Toscana regions. 

They were included in this study because they completed 
a treatment with RT for at least 3 months or no more than 
4 months (from 12 to 16 weeks, with an average of 13) and 
training 15 minutes a day at least 3 times a week (with an 
average of 60 minutes a week).

At the beginning of rehabilitation, these children were 
attending primary or secondary schools (two in 2nd grade, 
eight in 3rd grade, ten in 4th grade, 8 in the 5th grades of 
primary school; two in the 1st grade and four in the 2nd grade 
of secondary school).

Procedures 

At the beginning and at the end of the intervention 
all participants were examined reading a passage from 
the MT reading battery (Cornoldi et al., 1998, 2011) and 
reading the lists of words and nonwords of the DDE-2 
battery (Sartori, Job & Tressoldi, 2007). Their fluency was 
expressed in syllable/seconds and their accuracy expressed in 
number of errors.

Efficacy outcomes

As used in Stella et al. (2001), Tressoldi et al. (2001) 
and Tucci et al. (2013), efficacy of treatment was estimated 
calculating the difference in f luency expressed in syllables/
second in reading a passage, lists of words and nonwords 
between the beginning and the end of the intervention 
(gain scores). 

These differences were compared with the change 
expected without treatment. 

Efficiency outcomes

As used in Allamandri et al. (2007), Tressoldi & Vio 
(2011) and Tressoldi et al. (2012), efficiency was estimated 
calculating the number of syllables per second gained per 
hour of treatment.
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Figure 1 – Gain in reading fluency compared to the expected change without training
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DISCUSSION 

With a training of a few hours a month we have observed 
clinically significant changes. Training at home save time for 
patients and their families they can use in other ways. 

The most part of participants have reached a normal 
accuracy in reading and have improved their fluency more 
than expected without training. Our data confirm that the 
grade attended by the dyslexic children did not influence the 
efficacy outcome, giving further support to the evidence that 
it is possible to improve reading during the whole period of 
primary and secondary school.

In spite of the good results in efficacy and efficiency 
registered after the treatment, some questions remains. For 
example:

1) �Do the observed improvement last and may continue in 
time?

2) �Which results can we obtain repeating more times the 
cycle of treatment?

RESULTS

Efficacy of fluency is presented in Figure 1 compared with 
the gain expected without training estimated in .3 syll/sec 
per year for reading a passage and lists of words, and in .15 
syll/sec. reading lists of nonwords (Tressoldi et al., 2001). In 
Table 1, we report the efficacy outcomes related to both the 
fluency and the accuracy and the percentages of participants 
who reached or exceeded the level expected without training.

The level of reading fluency to reach or exceed estimated 
after 3.5 months of treatment, is equivalent to .10 syllables per 
second in reading a passage or lists of words and equivalent to 
.05 syll/sec in reading lists of nonwords (Appendix).

In Table 2, we compare the observed in this study 
compared with former studies (Allemandri et al., 2007; 
Tressoldi et al., 2012). It is interesting to observe that they are 
substantially similar.

In Figure 2, we report the measure of efficiency expressed 
in gains of syll/sec per 100 hours of training (to facilitate the 
comprehension). 

0,6
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Table 2 – Comparison of efficacy between treatment outcomes observed in this study compared to former 
studies

Efficacy (Gain scores)

Hours of training
Passage

Mean (SD)
Words

Mean (SD)
Nonwords
Mean (SD)

Reading Trainer .43 (.34) .28 (.29) .25 (.32) 14.07 (4.98)

Allamandri, 2007 .47 (.23) .39 (.2) .22 (.10) 19.4 (9.8)

Tressoldi, 2012 Home 1 .36 (.31) .29 (.25) .13 (.20)      5 (2.8)

Home 2 .52 (.30) .37 (.29) .23 (.24) 23.4 (13.2)

Table 1 – Improvements (gain scores) in the fluency and accuracy of reading and percentage of participants 
who reached or exceeded the level expected without treatment in fluency and the normalization in accuracy

Reading Tasks

Passage 
Mean (SD)

Words
Mean (SD)

Nonwords
Mean (SD)

Fluency .43 (.34) .28 (.29) .25 (.32)

29/34 (85%) 27/34 (79%) 27/34 (79%)

Accuracy 1.26 (4.42) 2.85 (5.44) 1.91 (5.71)

33/34 (97%) 26/34 (76%) 26/34 (76%)

If repeating the cycle of treatment more than once, we 
could obtain continuous improvement in the fluency and 
accuracy as that observed after only three months of training, 
it could be possible to reach a level of fluency sufficient to 
achieve a complete autonomy in reading so to concentrate the 
efforts only on how to improve the reading comprehension 

and the study skills. Furthermore we think that a better 
description of the different abilities involved in reading 
(phonology, selective visual attention, crowding, automatic 
RAN, etc.) may give us the possibility to setting better the RT 
parameters tailoring them to each individual characteristics 
so to achieve a greater likelihood of efficacy and efficiency. 
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