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This study investigates the emergence of sound-sign correspondence in Italian-

speaking 5-year-old pre-schoolers. There are few experimental studies on the

precursors of reading and writing skills and those existing mainly focus on

letter knowledge or logographic processing of words in pre-schoolers. This

paper evaluates and compares 5-year-old children’s use of the logographic

processing or the use of sound-sign processing to decode target words in original

and modified versions. Furthermore, we verify whether pre-schoolers’ type of

reading words (logographic versus sound-sign processing) vary in accordance

with children’s socio-cultural differences (i.e., type of school and socio-cultural

information from parents). This study tested 94 children (M-age = 5 years and 8

months) at the end of the last year of preschool. Six stimulus logos were used to

evaluate children’s ability to decode words and the type of decoding (logographic

or sound-sign processing). The Chi-square results confirm that the achievement

of the correspondence between sound-sign at the base of reading and writing has

already started in preschool. Our findings shed light on a significant proportion of

pre-schoolers who can already read words via sound-sign processing or show

the emergence of notational awareness, while the others still rely on logographic

processing. Moreover, the results show that pre-schoolers’ notational awareness

is related to socio-cultural characteristics pertaining to schools and families.

These findings suggest that 5 years is an important age for the disentanglement

between logographic and sound-sign correspondence in pre-schoolers and

provide useful implications for theory and practice.

KEYWORDS

literacy acquisition, sound-sign correspondence, emergent literacy, pre-schoolers,
notational awareness

1. Introduction

In studying the development of children’s learning to read and write, most of the
developmental theories on literacy acquisition refer to the importance of the so-called
emergent literacy period (Pinto et al., 2012, 2017; Bigozzi et al., 2016a,b) which significantly
supports later formalised learning to read and write. The emergent literacy period is
identified as a preschool phase during which children are exposed to different forms of
written language although this is not explicitly taught to them. Frith’s (1986) hypothesis
states that initially children have access to the meaning of a written word using its visual
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form, without any phonological mediation, in what is called the
‘logographic phase’. Thus, at the very beginning of their contact
with written language, most children seem to be able to read
a small number of words, those belonging to their everyday
life context (Frith, 1986). Frith’s theorisation has produced a
conspicuous number of research studies to clarify several issues, for
example the effective utility of the logographic phase for literacy
acquisition and the existence of a logographic phase in all children
(Bastien-Toniazzo and Jullien, 2001), the existence of language-
specific effects (Aro and Wimmer, 2003; Spencer and Hanley, 2004;
Marinelli et al., 2015), also given the great heterogeneity among
subjects of the same age (Rayner et al., 2012).

A further line of research points out pre-schoolers’ sensitivity
to extra-linguistic environments as central factors in achieving the
meaning of words (Mol and Bus, 2011). Other studies suggest that
children store an overall shape in their memory (Seymour and
Elder, 1986) or just certain letters (Ellis and Large, 1988; Kuhn et al.,
2010) or even salient graphic features of the word’s shape, such as
the presence of ascenders and descenders (Ehri, 2020), that are used
a cue to recognise written words.

In addition to these different perspectives on pre-schoolers’
sensitivity to written language features, Harris and Coltheart (1986)
theorised that even in the first phase of literacy acquisition, which
the authors call the visual vocabulary phase and place it when a
child is four years old, children are able to read a small number of
words aloud using a direct procedure (Harris and Coltheart, 1986).

In particular, the authors focus their attention on a single case
of a four-year-old girl, Alice, (in the midst of a visual vocabulary
stage) who was able to read about 30 words, some of which
she had been taught while others were learned spontaneously.
To find out whether this reading ability was based on a direct
procedure or on visual form recognition, one of the words the
child could read was used. The word “Harrods” was presented to
her in a written form different from what she was used to (word
in capital letters without logos). Alice was able to correctly read
the word presented in an unusual graphic form, showing that she
was using a directed reading process. This procedure is not related
to grapheme-phoneme correspondence: words are recognised as
specific sequences of letters and not in their global form. The child
was also subjected to a second experiment: Alice was presented with
a list of words similar to a word she already knew, (also on the
list), but modified in the initial or final part, and she was able to
correctly identify the known word. Here again, Alice used all the
letters in the sequence to read the word and distinguish it from
the others presented in the list (Harris and Coltheart, 1986). We
also find this in the study by Masonheimer et al. (1984) where
children, despite the alphabetical features of words being altered,
read the same words through a correspondence between visual
aspects and pronunciation with which, on the basis of their prior
experience, they usually associate them. However, they do not
consider the changes made and thus commit errors in reading the
words XEPSI and PEPSI. Even though the letter P is replaced with
an X, the children pay attention to the graphic aspects and continue
to associate them with the form corresponding to the word PEPSI
with which they have always been used to associating it, regardless
of what is actually represented. In this example, we can also detect
the effect of the law of the “good gestalt”: when children are in
the condition to read a new piece of writing, they are inclined
to point to what is the ‘form’ and therefore the most common,

most balanced, simplest word that corresponds to it on the basis
of its graphical aspects, without thinking of the possible presence
of variations that would make it less homogeneous (Kanizsa,
1983). Thus on the basis of its visual characteristics, it is more
harmonious to read the word XEPSI as PEPSI rather than in the
actual corresponding form.

On the other hand, a part of the studies showed that preschool
children already possess knowledge of the nature and conceptual
meaning of a writing system at an early stage of development:
drawing, numeracy, and literacy are all key components of
emergent understanding of symbolic systems (Whitehurst and
Lonigan, 1998; Rohde, 2015). All of these aspects influence the
formal learning of conventional literacy processes (Hand et al.,
2022) and can, therefore, be considered strong predictors of them
(Missall et al., 2007; Bigozzi et al., 2016b).

Children already at preschool age possess the ability to
differentiate between different symbolic systems (e.g., letters from
numbers) and to use different knowledge and attitudes specific to
each domain (Yamagata, 2007). Studies have shown that possession
of these early skills leads to improved reading achievement in
elementary school (Bishop, 2003). All these symbolic systems,
therefore, allow the expression of mental representations (drawing
and writing leave visible marks, unlike speaking or reading) (Hall
et al., 2015) but differ in some aspects. Drawing can be described
as a process characterised by recurring graphic patterns and certain
rules that must be followed (Nicholls and Kennedy, 1992). Writing,
on the other hand, is characterised by greater restrictions, as the set
of units represents a closed system in which nothing can be added
without drastically changing the meaning (Zhang and Treiman,
2021).

Pre-schoolers’ sensitivity to the characteristics of signs and
letters is well-documented in the literature (Neumann et al., 2012).
Preschool children, in order to best develop conceptual knowledge
of their writing system, reflect upon the different symbolic systems
used to represent meanings (e.g., written language, numerical
language, and drawing), make spontaneous attempts to represent
words in print (Milburn et al., 2017; Ouellette and Sénéchal, 2017)
and try to systematically match the sounds included in words
with signs that are not necessarily conventional (which should
be distinguished from the letters of the alphabet) (Treiman and
Kessler, 2013; Puranik et al., 2014). In particular, pre-schoolers’
notational awareness is a key component of the Emergent Literacy
Model by Pinto et al. (2009, 2018; Pinto and Incognito, 2022)
for Italian children. Notational awareness indicates pre-schoolers’
ability to understand and operate the correspondence between
sound-sign. Invented reading and invented spelling activities
demonstrate the emergence and mastering of letter-speech sound
integrations by young children before schooling This complex skill,
typical of preschool children, integrates phonological awareness
(Ouellette and Sénéchal, 2017; Albuquerque and Alves Martins,
2022) with grapho-motor skills (Mohamed and O’Brien, 2022)
and visual attention (Valdois et al., 2019). For example, “invented
spelling” a developmental stage in which children attempt to
merge the phonological and orthographic features of a word
through the use of “invented” signs, written productions that,
while not yet letters, include some of the properties of the writing
system (Albuquerque and Alves Martins, 2022). An analysis of
the literature suggests that, at later developmental ages, reading
fluency (Bigozzi et al., 2016b) and the presence of reading and
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spelling disorders (Bigozzi et al., 2016a) are significantly affected
by children’s early notational awareness. Previous studies show that
socio-cultural factors affect children’s literacy skills. The study by
Incognito and Pinto (2021) demonstrates that growing up in a
rich environment in terms of literacy materials and experiences
contributes to pre-schoolers’ emergent literacy skills development.
Further research evidence shows the influence of home literacy
on other important skills, such as word recognition (Evans and
Shaw, 2008) and that children whose parents have higher levels
of education and occupation interact with more literacy resources
and receive more informal literacy activities, such as shared reading
(Wang and Liu, 2021).

1.1. Aims and hypothesis

The aim of this study was to investigate the emergence and
development of sound-sign correspondence in pre-schoolers.

Specifically, the aims were the following:

1) To evaluate and compare 5-year-old children’s use of
logographic processing or the use of sign-sound processing to
decode target logo words and whether there are differences
between words written in Italian (transparent orthography)
and words written in English (opaque orthography);

2) To verify whether pre-schoolers’ type of reading words
(logographic versus sign-sound processing) vary in accordance
with children’s socio-cultural differences (i.e., type of school
and socio-cultural information from parents).

Regarding the first aim, we expect that 5 years is an important
age for the disentanglement between logographic and sound-sign
correspondence in pre-schoolers. In 5-year-old children referable
to the logographic period, we expect to observe the significant
emergence of notational awareness in pre-schoolers when using the
sound-sign processing in decoding logo words.

Regarding the second aim, we hypothesised that pre-schoolers’
performances vary in accordance with children’s socio-cultural
differences, linked to the type of preschool and socio-cultural
information from parents.

2. Materials and methods

2.1. Participants

The research involved 94 children, 49 boys and 45 girls (M-
age = 5 years and 8 months), all attending three different preschools
located in a city of central Italy. The schools involved in the research
are three municipal preschools in the municipality of Arezzo and
located in different areas of the city: School 1 (25 pre-schoolers –
14 males, 11 females), School 2 (32 pre-schoolers – 17 males, 15
females), School 3 (37 pre-schoolers – 18 males, 19 females). The
children in School 1 had grown up in a more culturally elevated
environment than the children in the other schools. Table 1 shows
sample distribution across schools. All the children showed typical
development, were born in Italy, and spoke Italian as their mother
tongue. At the time of the study, no participant had a diagnosis of

TABLE 1 Percentages of the educational qualifications of the children’s
parents who participated in the research.

Parents’ educational
level

School 1 School 2 School 3

Degree 78% 59% 13%

High school diploma 22% 23% 42%

Middle school diploma 0 18% 45%

School 1: N = 25 children (14 males, 11 females); School 2: N = 32 children (17 males, 15
females); School 3: N = 37 children (18 males, 19 females).

physical or mental disability or had begun a diagnostic evaluation
process or, according to teachers, presented a special educational
need. The three preschools have a catchment area where the parents
come from different socio-economic backgrounds. The association
between children’s responses and the type of preschool and socio-
cultural information from parents were analysed. We checked that
all schools included in this study adhere to the standard national
curriculum in accordance with the Italian national guidelines
issued by the Ministry of Education. Children attending the last
year of the preschool class were exposed to different forms of
written language (words, posters, signs and books, etc.) but not
explicitly taught the grapho-phonological code. Data collection in
classrooms took place at the end of the school year during the
month of May.

2.2. Procedure and measures

Three administrations were performed within one-week of
time. In the first administration, at the first meeting with the
children, the work was presented collectively, explaining to them
that this work was not used to judge them but to help the teachers
who they would meet at primary school to decide on the best
way for them to learn to read and write; it was also explained to
them that such work had to be done individually in a quiet place
beside the classroom. Following the general illustration phase, each
child was presented individually with the target word and asked the
question: “Could you tell me what is written on this card?”.

The task material consists of six stimulus words chosen from a
larger list of words (including toy brands and cartoon characters
after having checked the copyrights) through a recognition task
performed in a pilot study on 23 children (13 females and 10
males) not included in the final sample used in this research. We
subjected 23 children to 14 target logos of the following 14 words:
Walt Disney, Nutella, Kinder, Fiesta, Playmobil, Barbie, Action
Man, Nemo, Madagascar, Shrek, Estathe, Gormiti, Winx. Those
stimuli belong to specific categories such as snacks, names of toys
or cartoons, easily recognisable by the children as every-day and
familiar stimuli. From these stimuli presented to the pilot sample,
we chose the most recognised and familiar ones, therefore the six
words used in the research were the following logos:

1. indicating one of the main characters of the
computer-cartoon called “Finding Nemo” and “Finding
Dory”;

2. indicating the computer-animated survival comedy
film;

3. indicating the computer-animated comedy film;
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TABLE 2 Number of children who read the words correctly in their
original form and their percentages.

Original
version of
target
word

Total
number of

children
who can

read
correctly

% Correct
reading

in School
1

% Correct
reading in
School 2

% Correct
reading in
School 3

83 (88%) 92 93 81

85 (90%) 92 90 89

93 (99%) 100 100 97

86 (91%) 88 93 91

94 (100%) 100 100 100

94 (100%) 100 100 100

Total % of children who can read
correctly for each school 92% 94% 81%

The last three columns show the percentages of children who read correctly for each school.

4. indicating a brand of tea;
5. indicating a toy brand;

6. indicating an animated fantasy series.

Only those children recognising the target word at the first
administration were subsequently presented with the modified
versions of the word as described below.

In the second administration, the six modified versions of target
words with a change in the central letters (e.g., ) were
presented to those pre-schoolers who had previously recognised
the original graphic version of the word and they were asked to say
what was written in them.

In the third and last administration, pre-schoolers were asked
to read the six modified versions of target words with the change

to initial/final letters (e.g., ) and then in the graphic
form in capital letters without logos (i.e., NEMO, MADAGASCAR,
SHREK, ESTATHÉ, GORMITI, WINX).

For the modified versions of the target words in the central
letters and in the initial/final letters, the child’s types of reading were
coded as described in the following:

• NOTATIONAL AWARENESS (NA): assigned when the
child reads the modified word correctly via a “Sound-sign
processing when reading”, e.g., child reads the word correctly
as it is written and reads the modified word “Sadagascar”. This
indicates the child’s ability to read the word correctly in its
original form and modified versions.

• EMERGENT NOTATIONAL AWARENESS (ENA): when
presented to children the original version or modified versions
of the target word, e.g., child realises that there is something
dissonant in the modified words and does not read by
saying, for example, that they do not recognise the word
because “it has a little letter that is not the right one”. This
indicates the child’s sensitivity to the variation of the pattern
of letter or graphic form denoting the early emergence of
notational awareness (e.g., the modified version “NOMO” of
the original word “NEMO”).

• LOGOGRAPHIC RECOGNITION (LR): assigned when the
modified word was read as it was correctly written, e.g., child
reads “Madagascar” where “Sadagascar” was written. This
indicates that children continue to use logographic processing
in reading the modified versions of words as if they were
written correctly in their basic form (thus not noticing the
changes made and relying only on the graphical aspects, thus
committing reading errors).

For the modified versions of the target words in the graphic
form in capital letters without logos, the children’s types of reading
were coded as described in the following:

 YES: when children read
 NO: when children do not read

2.3. Data analysis

To perform the analyses on the logos modified in the middle
letters and in the beginning and ending letters, we distinguished
two categories of scores: (1) children who read through logographic
recognition, and (2) children who had notational awareness or
emergent notational awareness of the word.

Preliminarily, the sample distribution across schools and
parental educational level were calculated. Regarding the first aim,
frequencies and percentages for the type of reading manifested
by the children when reading the original and modified versions
of words were calculated, also in relation to the three different
preschools. The Chi-Square Goodness-of-Fit Test was used to
compare observed and expected frequencies in each category. The
proportion of cases expected in each group of the categorical
variable can be equal or unequal (Balakrishnan et al., 2013). In view
of this, we expect there to be differences in the variables considered
for our sample. Values with p < 0.05 were considered significant.

Then, a Chi-square test was used to verify if there are differences
between the words with a transparent orthography (i.e., Italian) and
the words with an opaque orthography (i.e., English).

Regarding the second aim, Chi-square tests were used to
verify the association between the type of reading presented by
the children in relation to the type of school and socio-cultural
information from parents. In addition, Bonferroni’s method with
adjustment of p value for comparison of column proportions was
used. Values with p < 0.05 were considered significant. Further
corrections for multiple comparisons are not necessary if there
are three groups being compared, since the degrees of freedom
have already been taken into account (Shaffer, 1986). In the case
of significance, Phi or Cramer’s V values were calculated. Phi is
a measure of the strength of association between two categorical
variables in a 2 × 2 contingency table. Whereas, Cramer’s V is
an alternative to Phi in tables larger than 2 × 2. Both coefficients
range between 0 and 1 with no negative values. Thus, a value
close to 0 means that there is no association. However, a value
above 0.25 is considered a very strong relationship for Cramer’s V.
In line with Liebetrau’s (1983) interpretations, the following cut-
offs can be defined: > 0.25 Very strong; > 0.15 Strong; > 0.10
Moderate; > 0.05 Weak; > 0 None or very weak.
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3. Results

First, to examine the sample distribution, a Chi-square test
was performed. The percentages of parental educational level show
that School 1 has a significantly higher percentage of children’s
parents with a university degree, in comparison with School 2 and
School 3 [χ2(4) = 31.82, p < 0.001, Cramer’s V = 0.41]. Table of
percentages was reported in Participants section. At the preliminary
administration of the original versions of the six logos, the results
showed that almost all pre-schoolers correctly read the logos with
a percentage ranging from 83 to 100%, as detailed in Table 2.
At this stage, pre-schoolers who read the logo correctly could be
children in the logographic phase who read the logo correctly as a
result of recognition of words based on visual cues or children who
read the logo correctly as a result of sound-sign processing. This
step was useful to verify that the majority of pre-schoolers could
continue in the subsequent research steps that better clarify the type
of processing used by pre-schoolers to read words.

Regarding pre-schoolers’ ability to correctly read the modified
versions of logos, Table 3 reports the results of the frequency
percentages of reading types for each modified version of the
six target logos (NA - Notational Awareness; LR - Logographic
recognition; ENA - Emergent Notational Awareness). The results of
the Chi-Square Goodness-of-Fit Test show statistically significant
differences in some categories.

Specifically, the results show that in the case where logos were
changed in the central letters statistically significant differences
in favour of reading with logographic recognition were found in
the following stimuli: Madagascar [χ2(1) = 6.86, p < 0.01]; Shrek
[χ2(1) = 31.82, p < 0.001]; Estathé [χ2(1) = 3.76, p < 0.05]; Gormiti
[χ2(1) = 13.79, p < 0.001]; and, Winx [χ2(1) = 22.51, p < 0.001].
At the same time, statistically significant differences were found in
favour of children correctly reading the word regardless of the logo
or not reading because they notice the logo change in the following
stimulus compared to those children reading in logographic: Nemo
[χ2(1) = 54.08, p < 0.001].

On the other hand, in the case of logo modification in
the initial and final letters, in all stimuli, it is observed that
the proportion of children who read logographically does not
differ statistically from those with notational awareness. Except
for Shrek [χ2(1) = 3.88, p < 0.05]; in this case, frequency
comparison shows that statistically, most children read through
logographic recognition.

Finally, statistically significant differences were observed in
reading the word capital letters of the logo in all stimuli:
Madagascar [χ2(1) = 4.76, p < 0.05]; Shrek [χ2(1) = 21.77,
p < 0.001]; Estathé [χ2(1) = 16.79, p < 0.001]; Gormiti
[χ2(1) = 10.89, p < 0.001]; and, Winx [χ2(1) = 14.09, p < 0.001],
except for the Nemo stimulus. In all cases, most of the children did
not read the modified word in capital letters without the logo.

To verify if there are differences between the Italian words and
English words, first, we selected the most frequently read Italian
word and we compared it with the most frequently read English
word. Among the words with transparent spelling, most children
correctly read the word Nemo (41%), followed by the words:
Madagascar (38%), Gormiti (33%) and Estathe (28%). Among the
opaque spelling words, most children correctly read the word Winx
(30%), followed by the word Shrek (26%). The two most easily
recognised words were selected: Winx and Nemo. The results of

the Chi-square test show that there is a statistically significant
difference between the two words [χ2(1) = 59.15, p < 0.001].

Regarding the second aim, the frequency and percentages of
reading types of the modified versions of the six target logos
(NA – Notational Awareness; LR – Logographic recognition; ENA –
Emergent Notational Awareness; for modified word in capital
letters: YES – reads correctly; NO – does not read) across the three
preschool types of school are shown in Table 3. Results of the Chi-
square test with Bonferroni’s method with adjustment of p value
show that there is no significant association between school type
and the reading of the original logo, nor between school type and
the reading of the logo when the change is made in the middle letters.
Regarding the reading of the logo with changes in the initial and final
letters, there are no significant associations with school type except
for the following stimuli: Madagascar [χ2(4) = 14.86, p < 0.01,
Cramer’s V = 0.30] and Winx [χ2(4) = 12.43, p < 0.05, Cramer’s
V = 0.26]. The results showed that in all cases the association was
between reading of the logo with changes in initial and final letters
with School 1.

On the other hand, the results show strong associations between
school type and logo reading in word in capital letters. Specifically:
Nemo [χ2(2) = 7.70, p < 0.05, Cramer’s V = 0.30]; Madagascar
[χ2(2) = 10.27, p < 0.01, Cramer’s V = 0.35]; Shrek [χ2(2) = 8.47,
p < 0.05, Cramer’s V = 0.30]; Estathé [χ2(2) = 11.02, p < 0.01,
Cramer’s V = 0.36]; Gormiti [χ2(2) = 11.28, p < 0.01, Cramer’s
V = 0.35]; and, Winx [χ2(2) = 12.62, p < 0.01, Cramer’s V = 0.37].
The results showed that in all cases the strongest association was
between correct reading of word in capital letters with School 1,
compared to those who do not read.

4. Discussion

This study investigates the emergence of sign-sound
correspondence, named notational awareness, in Italian-speaking
5-year-old pre-schoolers. Studies in the Italian language system
(Pinto et al., 2012, 2017; Bigozzi et al., 2016a,b) and in other
orthographies (Treiman and Kessler, 2013; Puranik et al., 2014)
indicate that sign-sound correspondence achievement is a key
skill for the development of children’s reading and writing skills.
In accordance with the literature (Garcia-Mila et al., 2004), we
assumed that notational awareness needs to be constructed by
young children along a process that sees the production, reflection,
and interpretation of one’s own notations (e.g., invented spelling
activities) and notations provided by the surrounding world (e.g.,
preschool and home environment) and others (e.g., educators and
parents). The literature (Frith, 1986) states that children around
age 5 are in the logographic phase. Our results contribute to further
explore the logographic phase as a window into the emergence and
early development of sound-sign processing when decoding words
in 5-year-old pre-schoolers acquiring a transparent language like
Italian and when notational awareness fully takes over.

Regarding the first aim of evaluating and comparing the type
of reading in Italian-speaking pre-schoolers, it is interesting to
observe that the results show a consistent part of pre-schoolers
able to use the sign-sound correspondences when decoding the
modified versions of logos. The correct reading of words with
modification in the central letters is around 29% of the sample
for the target words , , and goes as high
as 36% for the word . Words with a lower percentage
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of correct reading are and with a correct reading
percentage of around 20%. The literature (see Frith, 1986) informs
us that children around the age of 5 are in the logographic
phase given that they are able to recognise words by relying on
visual and contextual cues without decomposing the words into
smaller units and spell on a letter-by-letter basis. Our results add
to the inspection of the logographic phase by showing a more
complex pattern of reading profiles. Our results, indeed, showed the

large presence of 5-year-old pre-schoolers with a high notational
awareness that allows sign-sound processing before school entry
because they read the word correctly despite still having retained
the logo without being fooled by the logo, thus attributing the
correct sound to each sign or other pre-schoolers who report
that they cannot read because they realise that some letters have
changed and therefore still do not get fooled by the logo showing
an emergent level of notational awareness.

TABLE 3 Frequency rates for the reading type for each version of the target word (original or modified) and frequencies and percentages according to
the school attended.

Word list
number

Original version Modified version – central
letter

Modified version – initial or
final letter

Modified version – word in
capital letters without logo

NA ENA NA ENA LR NA ENA LR YES NO

Word list 1 NEMO

% 88 12 38 9 26 46 6 48 41 59

School 1 23/25
92%

2/25
8%

13/23
56.6%

2/23
8.7%

8/23
34.8%

13/23
56.5%

3/23
13.1%

7/23
30.4%

14/23
60.9%

9/23
39.1%

School 2 30/32
93.7%

2/32
6.2%

8/30
26.7%

4/30
13.3%

18/30
60%

14/30
46.6%

2/30
6.6%

14/30
46.6%

13/30
43.3%

17/30
56.6%

School 3 30/37
81.1%

7/37
18.9%

9/30
30%

2/30
6.6%

19/30
63.3%

11/30
36.6%

0/30
0%

19/30
63.3%

7/30
23.3%

23/30
76.6%

Word list 2 MADAGASCAR

% 90 10 30 6 64 38 16 46 38 62

School 1 23/25
92%

2/25
8%

12/23
52.2%

1/23
4.3%

10/23
43.5%

14/23
60.9%

1/23
4.3%

8/23
34.8%

14/23
60.9%

9/23
39.1%

School 2 29/32
90.6%

3/32
9.4%

7/29
24.1%

2/29
6.9%

20/29
69%

11/29
37.9%

2/29
6.9%

16/29
55.2%

12/29
41.4%

17/29
58.6%

School 3 33/37
89.2%

4/37
10.8%

6/33
18.9%

2/33
6.06%

24/33
72.7%

7/33
21.2%

10/3330.3% 15/33
45.4%

6/33
18.9%

26/33
78.8%

Word list 3 SHREK

% 99 1 20 2 77 34 5 60 26 74

School 1 25/25
100%

0/25
0%

25/25
100%

1/25
4%

18/25
72%

11/25
44%

3/25
12%

11/25
44%

11/25
44%

14/25
56%

School 2 32/32
100%

0/32
0%

32/32
100%

0/32
0%

25/32
78.1%

11/32
34.4%

2/32
6.2%

19/32
59.4%

9/32
28.1%

23/32
71.9%

School 3 36/37
97.3%

1/37
2.7%

36/37
97.3%

1/36
2.7%

29/36
80.5%

10/36
27.7%

0/36
0%

26/36
72.2%

4/36
11.1%

32/36
88.8%

Word list 4 ESTATHÈ

% 91 9 29 10 61 35 9 55 28 72

School 1 22/25
88%

3/25
12%

11/22
50%

2/22
9.09%

9/22
40.9%

12/22
54.5%

1/22
45.4%

9/22
40.9%

12/22
54.5%

10/22
45.4%

School 2 30/32
93.7%

2/32
6.2%

7/30
23.3%

4/30
13.3%

19/30
63.3%

10/30
33.3%

3/30
10%

17/30
56.7%

7/30
23.3%

23/30
76.7%

School 3 34/37
91.8%

3/37
8.1%

7/34
20.5%

3/34
8.8%

24/34
70.6%

8/34
23.5%

4/34
11.7%

22/34
64.7%

5/34
14.7%

29/34
85.3%

Word list 5 GORMITI

% 100 0 29 2 69 39 2 59 33 67

School 1 25/25
100%

0/25
0%

11/25
44%

1/25
4%

13/25
52%

13/25
52%

0/25
0%

12/25
48%

13/25
52%

12/25
48%

School 2 32/32
100%

0/32
0%

7/32
21.9%

0/32
0%

25/32
78.1%

13/32
40.6%

1/32
3.1%

18/32
56.2%

13/32
40.6%

19/32
59.4%

School 3 36/37
97.3%

1/37
2.7%

9/37
24.3%

1/37
2.7%

27/37
73%

11/37
29.7%

1/37
2.7%

25/37
67.6%

5/37
13.5%

32/37
86.5%

(Continued)
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TABLE 3 (Continued)

Word list
number

Original version Modified version – central
letter

Modified version – initial or
final letter

Modified version – word in
capital letters without logo

NA ENA NA ENA LR NA ENA LR YES NO

Word list 6 WINX

% 100 0 20 5 75 31 13 56 30 70

School 1 25/25
100%

0/25
0%

8/25
32%

3/25
12%

14/25
56%

12/25
48%

2/25
8%

11/25
44%

12/25
48%

11/25
44%

School 2 32/32
100%

0/32
0%

6/32
18.7%

0/32
0%

26/32
81.2%

12/32
37.5%

6/32
18.7%

14/32
43.7%

12/32
37.5%

20/32
62.5%

School 3 37/37
100%

0/37
0%

5/37
13.5%

2/37
5.4%

30/37
81.1%

5/37
13.5%

4/37
10.8%

28/37
75.7%

4/37
10.8%

33/37
89.2%

The last column of the modified version of the target word in terms of graphic cues was not inserted given that not having the logo children cannot read the word via logographic processing.

For an effective use of the sound-sign processing children
must represent the information in symbols and operate a matching
between grapheme and phoneme (Ravid and Tolchinsky, 2002). In
transparent orthographies like Italian, this sound-sign matching is
biunivocal despite what happens in opaque orthographies in which
the grapheme level does not match the oral version of the word
(Caravolas, 2013).

Regarding the modified version in the central letters
of the target word , our results showed a high
proportion of pre-schoolers who have overcome the logographic
processing and realise that one or more graphemes have been
modified by using the sound-sign processing. There is also an
interesting number of children showing the emergence of the
sound-sign correspondence; indeed, some pre-schoolers realise
that there is something dissonant in the modified words and do
not read by saying for example that they do not recognise the word
because “it has a little letter that is not the right one” or “this
letter I don’t know how to say. . .”, thus still noticing a change
and informing us about their paying attention to the individual
letters that make up the word. It could be also possible that the four
letters, fully capitalised may facilitate young children’s recognition
and sound-sign processing given the decreased cognitive demands
required for decoding words (Ober et al., 2020).

Regarding the modified version in the initial/final letters, the
results of the comparisons of Italian-speaking 5-year-old pre-
schoolers’ reading type confirm the pattern previously described
given that there is an important proportion of pre-schoolers
reading correctly or not reading, thus manifesting the sound-sign
correspondence achieved or at its emergence. A child who, smiling
with amusement at the reading of the word in the
modified form, said: “Mormiti!....that’s wrong,...you can’t write
Gormiti with an M”, demonstrating that his attention was entirely
devoted to the letters. Our results are in line with Coltheart’s (1981)
theory according to which 5-year-old children operate for the
recognition of words as a particular sequence of letters, thus making
them capable of detecting changes made at the alphabetical level.
Those pre-schoolers using sound-sign processing also confirm the
tendency in easily recognising the initial and final sounds of words
(Pinto, 2003), while other pre-schoolers show a still dominant
logographic recognition via visual cues even when the word is
altered in its salient initial or final components. This is particularly
evident for the word list “Shrek”, in fact, our results pointed out that
most children read its modified version in initial/final letters as the

original logo, thus logographic processing remains dominant in this
case. One explanation may be that the characteristics of the word

which has a lower-case letter and is not an Italian word
that does not facilitate young children’s recognition and sound-sign
processing. Our results show that children performed sound-sign
processing significantly more when reading the word Nemo that
is a disyllabic word that follows the sound-sign transposition as in
Italian in comparison to the word Winx that contains letters not
present in the Italian alphabet.

Finally, regarding the modified words written in capital letters
without the logo, the results confirmed that a great proportion of
5-year-old children can read the word via sound-sign processing,
while others who cannot read indicate that they are developing
notational awareness. As highlighted in the literature, it is better
to conceive the achievement of the sound-sign correspondence
as a developmental process during which several phases mark
the differential emergence of representational systems (Yamagata,
2007).

For what concerns the second aim, we assumed that preschool
curriculum and home literacy practices may enhance pre-schooler’s
achievement of the sound-sign correspondence which is at the
basis of later reading and writing acquisitions (Incognito et al.,
2021; Bigozzi et al., 2023, in press). We thus decided to analyse
the existence of differences in type of reading in the light of
socio-cultural characteristics pertaining to preschools and parents’
levels of education. A preliminary inspection of data showed that
School 1 reported a significantly higher percentage of children’s
parents with a university degree, in comparison with School 2
and School 3, meanwhile School 3 reported a significantly higher
percentage of high-school diploma and middle-school diploma in
comparison to School 2 and School 1. The results of the comparisons
showed an association between correct reading type and School 1 in
comparison to School 2 and School 3. Especially in the last phase of
the research, the results of School 1 stand out positively in terms of
the number of correct answers, in fact more than half of the children
in this school read the word written in block letters correctly. The
results of the χ2 test show an association between School 1 and the
ability to read the modified words written in capital letters without
the logo. A closer look at data shows that in School 1 the great
majority of parents have a University Degree and the other part
have a High-School Diploma, while no parents have a Middle-School
Diploma. In School 2 the number of graduates decreases even more
dramatically in School 3 where 45% of parents have a High-School
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Diploma and only 13% have a University Degree. Therefore, these
results confirm that there is an influence of the socio-cultural level
of parents. Growing up in a rich environment in terms of literacy
materials and experiences contribute to pre-schoolers’ emergent
literacy skills development (Incognito and Pinto, 2021) and word
recognition (Evans and Shaw, 2008).

These findings, while exploratory and preliminary in nature,
extend our limited understanding about the emergence of sign-
sound processing in Italian-speaking 5-year-old pre-schoolers.
The sign-sound correspondence achievement in pre-schoolers is
critical for later reading and writing development (Tijms et al.,
2020). Our results have educational implications by highlighting
that literacy acquisition experience may promote young children’s
awareness of sound-sign correspondence. As suggested in the
literature, there is a high probability that high levels of education
in parents are associated with higher home literacy environments
and practices. The results from the current study indicate that
the home literacy environment and practices promote children’s
early literacy skills, such as notational awareness. Thus, parents
should encourage children in joint reading and writing activities
at home or invented reading and invented spelling practices,
which require many important skills such as the use of grapheme-
phoneme correspondence or the early letter knowledge and
their word meaning. Previous research conducted in the Italian
context suggests that helping pre-schoolers to link letters with
their corresponding sounds benefits their notational awareness
(Incognito et al., 2021; Bigozzi et al., 2023, in press). Also,
as suggested by Coltheart (1981), it is important to expose
the child to words and logos to facilitate their knowledge and
storing in memory. Finally, the results from the current study
indicate that implementing research-based programmes, such
as Promoting Sound Sign Achievement (PASSI; Pinto et al.,
2018), can be effectively fostered during the preschool years of
notational awareness, particularly with educators’ guidance and
peers’ involvement in small group activities.

4.1. Limitations and future research

The children observed in this study were a group of 5-
year-old children. Future longitudinal studies which will include
a larger sample of young children are needed. A longitudinal
research design will help to gain a more comprehensive view of the
phase in which children disentangle logographic and sound-sign
processing. Moreover, given the results indicating that children’s
type of reading varied in relation to sociocultural status pertaining
to type of school and parents’ educational level, it is important
for future research to be able to generalise to other populations
of children the results from this study. In this respect, a more
detailed examination of children’s home literacy environment
and practices would be useful to verify similarity across cultures

and orthographies in terms of how parents support children’s
sound-sign correspondence achievement. The disentanglement
between logographic and sound-sign correspondence in pre-
schoolers might show different patterns of development in
a cross-linguistic perspective. The acquisition of the English
language, which is a language with an opaque orthography whose
letter-sound correspondence relations do not have a coherent
pattern, presents different difficulties and different developmental
trajectories compared to Italian, which, being a language with a
transparent orthography, is characterised by regular letter-sound
correspondences.
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