
Motivation
With increasing migration across the globe, it becomes more and more difficult for clinicians to distinguish language problems due
to a lack of exposure from Specific Language Impairments (SLI) and Developmental Dyslexia (DD). Clinicians may not be able to
examine children's L1, but without a clear understanding of their needs it is difficult to provide adequate services. The present
project aims to identify clinical risk markers for SLI and DD in a multilingual population through computerized language and
reading tests, tailored on the specific languages spoken. These can be carried out in the children's L2, L1 or both.
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Perspectives 
The results are now being used and integrated in the context of MultiMind (The Multilingual Mind), a EU-funded project involving 11 different
countries, with the aim of providing sets of computerized tests for bilingual pre- and primary schoolers in a total of 6 languages (L1: Italian,
Spanish, English, German, Mandarin & Wenzhounese, L2: Italian, German). The tests will be used as screenings for language and reading
disorders in the multilingual population. Inspired by language-specific and -universal markers, we will walk a thin line between the most
promising and the most applicable paradigms to compose the sets of computerized tasks. Integrating recent research findings and merging
them with user-friendly soft- and hardware, the outcomes have important economic as well as non-economic implications for health and
education services across Europe.

Patterns of language weaknesses (cluster analyses)
Participants were divided in clusters according to their per-
formance on computerized reading tasks (showing weak-
nesses in speed, accuracy, both or none). The group with
speed weakness confirms to be slow on Italian standardized
reading tests (see Figure 1), but it is also more inaccurate
than the accuracy-weakness group (see Figure 2). Inaccurate
but non-slow readers do show low reading speed scores in
non-computerized tests, suggesting that different subpro-
cesses are at stake in the two kinds of tests.

Conclusions
The results suggest that computer-based reading and
language tests can be reliably employed to assess reading
performance in L2 speakers of Italian, appear to capture
also a part of general reading abilities (in L1) and to be
reliable tools for early detection of at-risk cases for SLI and
DD. Such fully computerized can be administered by pro-
fessionals who do not speak the children's L1.

Intra- and cross-linguistic associations
Reading accuracy was shown to be less sensitive than reading speed, which correlated with meta-phonological 
and morphosyntactic measures (both speed and accuracy, see Table 1). Speed in computerized, self-paced sen-
tence reading correlated with reading speed on Italian standardized tests (MT) and reading speed in Chinese. 
Slowness in metaphonological tasks is highly associated with slowness in reading. By contrast, errors (instead
of slowness) in grammatical tasks are better markers of weaknesses in reading (especially concerning speed). 

Method
In a preliminary study, 27 successive bilingual children (L1: Mandarin, L2: Italian) attending Italian primary schools were
administered computerized screening batteries consisting of: meta-phonological (phonemic blending, syllabic inver-
sion, stress identification); morphosyntactic (subject-verb agreement, clitic pronoun selection) and reading subtests.

Table 1. Pearson's correlations between z-scores of reading tests and other experimental tasks (N=27).
Correlation coefficients >= .44 (power >= .75) highlighted (* p < .05, ** p < .01).
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Stress_acc -,110 ,167 ,295 -,030 ,395* ,314 -,079

Stress_sp ,207 ,211 ,321 ,122 ,376 ,071 ,113

Blending_acc -,414* -,501** -,370 ,223 -,372 ,377 ,140

Blending_sp ,331 ,772** ,679* ,058 ,625* -,075 -,326

Inversion_acc -,388* -,333 -,468* ,016 -,387* ,277 ,091

Inversion_sp ,577** ,499** ,612** ,240 ,571** -,244 -,044

Agreement_acc -,304 -,470* -,486** -,184 -,437* ,051 ,167

Agreement_sp ,382* ,345 ,400* ,032 ,467* ,148 -,031

Clitics_acc -,266 -,441* -,546** -,075 -,411* ,060 ,181

Clitics_sp ,165 ,042 ,058 ,209 ,306 ,354 ,161

Chinese_read -,026 -,443* -,061 ,142 -,001 ,107 1,000

Figure 1: speed scores Figure 2: accuracy scores
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word reading (DDE-2, dark purple bars), non-word reading
(DDE-2, light purple bars), text reading (MT test, striped bars)

Figures 1, 2. Performance of the four groups on
Italian standardized reading subtests:


