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Background: In both research and large-scale screening, cognitive abilities such as reading are typically
assessed using in-person paper tests, which are expensive and require trained administrators. This
results in significant costs both in terms of resources and time. In the context of the literacy crisis
reported in Italy and other low and middle income countries [1, 2], there is an urgent need for fast
and efficient tools to identify reading difficulties. As far as we know, current Italian options for online
reading assessment are often subscription based and time consuming. We propose the I-ROAR-Word
as a potential alternative.

The Rapid Online Assessment of Reading is a free web-based platform designed for rapid screening of
reading and pre-reading skills in children through short, self-administered tasks. The lexical decision
task (LDT) from ROAR has been shown to approximate in-person standardized measures with high
accuracy in English and Spanish [3-5]. Here, we present its Italian adaptation, - ROAR-Word, and ex-
amine its psychometric properties, specifically answering the following questions: 1. Is 'lROAR-Word
a valid and reliable approximation of a traditional standardized test for Italian single-word reading abil-
ities (Concurrent validity)?; 2. Is it possible to replicate lexical effects already reported in the literature,
such as lexicality effect, word frequency and word length effect (Replicability)?; 3. Can this online tool
distinguish struggling readers from typical readers (Construct validity)?

Method: A total of 876 children (ages 6—11), recruited from primary schools in northern Italy, com-
pleted the I-ROAR-Word, which records accuracy and response times (RTs). Participants also completed
standardized measures of Italian reading ability, vocabulary, and non-verbal intelligence [6-8]. The I-
ROAR-Word comprises 184 real words, selected in order to capture a broad range of lexical features, and
184 matched pseudowords. Pseudowords were created using Wuggy 0.3.2 [9] and they were matched
with real words on length, bigram frequency, orthographic depth and orthographic neighborhood (Fig-
ure 1). In order to select the final subset of the stimuli with the highest predictive power (n=286), we
excluded the items that did not reflect overall reading performance, and applied a Rasch Model to select
items with the best combination of difficulty and discriminability. The remaining items were analyzed
with mixed linear models including by-subject and by-item random intercepts.

Results: 1. ' ROAR-Word well approximates standardized reading scores and the effect holds even after
correcting for age, cognitive measures or vocabulary measures (Accuracy: rho = -0.69 , p < .001; RT:
rho = - 0.68, p < .001 ; Figure 2). 2. Word frequency and word length have an effect on I-lROAR-Word
performance (ps < .001), and real words are read significantly faster than pseudowords (ps< .001; Figure
3). These effects are present in all age groups. 3. I-lROAR-Word accuracy differentiates struggling reader
children from typical reader children, matched by age and cognitive skills (t= -6.54, p <.001; Figure 4).

Discussion: The Italian adaptation of the ' ROAR-Word shows a good approximation of a reading
standardized test, typically used for screening. The validity of the tool is further confirmed by the
replication of lexical effects already reported in the literature (i.e. lexicality, word frequency and word
length effect). The I-ROAR-Word can distinguish struggling readers from typical readers. Overall, I-
ROAR-Word represents a valid and reliable online tool for the rapid screening of single-word reading
difficulties in Italian.
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Figure 1: Overview of the lexical properties of the 184
real words and the 184 matching pseudowords.

RT validity

F =
v o
OVERVIEW OF LEXICAL PROPERTIES (n = 184) pu— o
100 100 el o 20 > 5 .3..' rho=-0.68, Grade1 t 60
ml ) , ey p<.001 5 g
- “ ws| us us s.o_ 4] 3 > 50
| ] 4| O
v _ | 5| O 40
i) o’ >
e e Q U 30
Wittrs Bipam Frouncy 1 Q e
o i o a 21 ©
s us| s 20
= N 50 0 0 m v o
I o . ~ 1] )
I T - 0 1 g 10
w - - . A, Q
* N = - ()] 0
Hm AW DHHHL 1 NERN NE sz
Y Wends T bpameemenyun o0 0 wambes’ © Wpasuomanaanes  Omoopie o = 1000 2000 3000 4000 5000 g
2 ROAR RT

Figure 2: Concurrent validity. Spearman correlation be-
tween I- ROAR-Word (response times of correct trials)
and standardized reading test (DDE-2).
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Figure 3: Replicability. Top panel: Confidence intervals
(green lines) and beta coefficients (red dot) of the linear
mixed model including word frequency and word length
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effect. Bottom panel: Lexicality effect across all school
grades.
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