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Objectives: Evaluation of the reliability and the validity of the Italian version of the Bus Story Test (I-BST),
providing normative data in Italian children.
Methods: A total of 552 normally developing children (278 males and 274 females) aged 3; 6 to 9;
0 years, were enrolled. Test-retest, intra- and inter-rater reliability were analysed on a sample of
respectively 145, 178 and 178 children. Normative data were gathered from all the enrolled children and
estimate centiles according to the CG-LMS method provided. The children were divided into 11 age
classes of six months each; percentile scores and standard error measurement were analysed in children
from age class 4; 0-4; 5 years to age class 8; 6-811 years. Age effects on I-BST were analysed.
Results: Results showed high test-retest, intra- and inter-rater reliability scores. A significant age effect
on I-BST scores emerged from the ANOVA test analysis; in particular, as age increases, so do I-BST scores.
Conclusion: The I-BST is a reliable and valid tool. The availability of normative data for Italian speaking
children may help clinicians during clinical assessment.

© 2016 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

An oral narrative can be defined as a monologue describing an
experience or events that are chronologically sequenced. This is a
demanding task, and it relies on genre-specific content (for
example the conventional forms used as introductions and clos-
ings), structural knowledge (plot development based on events
linked through causal relationships), and linguistic knowledge [1].
In particular, fictional narratives involve the ability to verbally ex-
press text units, to be detached from what is happening, and to
build a coherent plot covering several events placed in the right
temporal order and linked by the most appropriate causal rela-
tionship. Linguistically, the narrator must be able to encode infor-
mation about the characters and events of the story, and to match
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them according to a temporal logic [2]. Cognitively, the narrator
must be able to understand and express the core elements, the
actions, the logical relationships between events, and the theme of
the story. Finally, in order to make oneself successfully understood,
the narrator also needs to take into account the interlocutor's
needs, reactions, and motivations [3].

Narration is crucial in carrying out everyday activities, such as
communicating one's own personal experiences and is a crucial
part of a child's daily life both at home and in school [4]. In addition,
narration has been found to be a valid predictor of long-term lan-
guage skills and to play an important role in academic achievement
and social success [5]. Several studies found narration to be a good
predictor of later reading-comprehension, reading-fluency, or
written-narrative skills in both children who have learning dis-
abilities and in those who are typically developing [6e8]. Further-
more, narrative skills uniquely contribute to reading fluency even
after controlling for receptive vocabulary and decoding skills [9].
For this reason, narrative ability analysis is considered one of the
most interesting and contextually valid methods to measure
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communication competence, both in healthy and pathological
paediatric populations [5]. Besides, it is a diagnostic criterion for
Language Disorder in the DSM-5 [10].

Impairment in narrative abilities is common to different clinical
conditions often found in paediatric otorhinolaryngology. In
particular, specific language impairment (SLI) seems to affect
narrative skills, since children with SLI produce stories that are
shortened, in comparison to their typically developing age-
matched peers [11e13], and are similar to those of younger chil-
dren with typical language development. In addition, even after
other language skills such as semantics and syntax improve, chil-
dren with SLI may continue to exhibit a deficiency in narrative
abilities [14].

Narrative difficulties have been reported in children affected by,
for example, verbal comprehension difficulties [5], cerebral palsy
[15], deafness [16], or hydrocephalus [17].

The evaluation of narrative ability can be performed through the
administration of a specific narrative task, either in the form of a
story generation task or as a story retelling task, and taking into
consideration two levels – the micro- and the macro-level [12,18].
On one hand, the micro-level often focuses on the diversity of
words and the frequency and complexity of sentences employed.
On the other hand, the macro-level evaluates the ability to organize
the elements of the narrative in proper grammatical structures and,
in the case of story retelling tasks, it also evaluates the number of
information units provided by the subject. The form of the task
appears to be crucial, since young children have been found to be
sensitive to different elicitation tasks and story genres [1,4]. Story
generation is considered more complicated, since it originates from
children themselves without the intervention of external stimuli
[19]. Furthermore, it results more representative of spontaneous
communication, and reflects the natural form of discourse. Story
retelling tasks are generally less demanding, and for this reason
they appear particularly appropriate to test preschool children.
Besides, the clinician is familiar with the content of the story, thus
making the scoring easier and more reliable [18].

Even if the impairment of narrative abilitiesmay have important
clinical consequences, there are only a few specific narrative tasks
with proven reliability and clinical validity available. In particular,
the Bus Story Test (BST) [20] is a norm-referenced measure of
young children's narrative abilities suitable for ages ranging from
preschool to kindergarten. This assessment tool is simple, attrac-
tive, easily administered, and was found to predict persistent lan-
guage impairment and to have strong relationship to later literacy
[21].

The BST was originally developed in England, and an adaptation
for American children was issued in 1994 [22]. The English version
was normed in 1993e1994 on 573 children from South-East En-
gland, ages 3.6e8.0 years. Reliability was tested on 13 children, but
no formal statistics were reported in themanual [23]. The American
adaptationwas normed on a population of 418 schoolchildren, ages
3.0e6.11 years, from both urban and rural settings. Children with
hearing impairments, language delays, learning disabilities, or
otherwise identified by the teacher or school as non-typically
developing were excluded. Test-retest reliability was tested on 27
children, ages 4.0e6.11 years, and scores for Information, Sentence
Length, and Complexity were r ¼ 0.79, r ¼ 0.72, and r ¼ 0.58
respectively. Inter-rater reliability was analysed comparing the BST
scores obtained from 25 transcripts analysed both by two teachers
and by two authors. The correlation scores between the two
teachers for Information, Sentence Length and Complexity were
0.92, 0.70, and 0.22 respectively. The correlation scores between
the two teachers' scores and the authors' were 0.72 and 0.70 for
Information; 0.83 and 0.81 for Sentence Length and 0.60 and 0.33
for Complexity. In that study, children performed increasingly well
as a function of chronological age, but no statistical analysis of
variation across age was reported. The BST has been widely used in
research focused on children who are developing their language in
a typical fashion, as well as on those with language impairments
[24e28].

An Italian version of the BST (I-BST) has already been developed,
and pilot-tested on a sample of 80 typically developing pre-
schoolers [29]. However, the psychometric characteristics of the
I-BST, including its reliability and validity, were not analysed and no
information regarding the narrative abilities of school-aged, Italian-
speaking children are available. The availability of reliable and valid
I-BST will allow the clinical assessment of narrative abilities in
Italian-speaking children. In addition, the availability of normative
data on normally developing children will help clinicians in the
evaluation of their narrative abilities in both normal and patho-
logical children.

The aim of this study is to evaluate the reliability and the validity
of the I-BST [29], and provide normative data.

2. Material and methods

The study consisted of three different phases: reliability analysis
(phase 1), normative data generation (phase 2), validity analysis
(phase 3). All data were collected prospectively. Parents or guard-
ians provided written informed consent for each subject enrolled.
Recruited children, parents, and guardians involved in the project
were clearly informed, and agreed to participate without any
compensation. The study was carried out in compliance with the
Declaration of Helsinki.

2.1. I-BST

The I-BST was used for narrative abilities assessment. The cross-
cultural adaptation of this test had been previously performed us-
ing standard techniques [29,30]. In the study of Zarmati et al. [29],
each item of the original test was translated into Italian by a pro-
fessional translator and two bilingual investigators. Two indepen-
dent phoniatricians (medical doctors who underwent a 5-year-long
residency focusing on voice, speech, language, hearing, and swal-
lowing disorders) familiar with the process of instrument valida-
tion, examined semantics, idiomatic and conceptual issues, and
thereforewere able to further refine these versions. An Italian final-
consensus version was obtained and given to two professional
translators, who were asked to translate the test literally back into
English. Once this task was completed, the two translators and an
expert committee synthesized the results of this back-translation,
which was then compared with the original English version of
the test to check that they actually kept the same semantic value.

The BST includes a story about a bus that runs away from its
driver with twelve accompanying pictures. During the assessment,
the rater starts telling the story, and then asks the child to retell the
same story using the pictures in a wordless storybook as prompts.
The story retold by the child is audio and video recorded, tran-
scribed, and scored on the macro- and micro-level measures
described in the test manual. Among these measures, the Infor-
mation subscale is a macro-level measure, and it indicates how
many of the 32 key-information units of the original story the child
uses while retelling the story (the child consequently can get credit
for a response that matches the key-information even if he uses
different words). The total possible raw score is 52 since it includes
some items worth 2 points. This subscale reflects the child's pro-
ficiency level on a set of integrated skills (i.e., memory, vocabulary,
story knowledge). On the other hand, Sentence Length and
Complexity are the micro-level measures included to indicate,
respectively, morpho-syntactic complexity (calculated as the
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average number of words in the five longest sentences that a child
generates in his or her retell) and syntactic development (calcu-
lated as the number of utterances containing a subordinate clause).
2.2. Participants

For the purposes of this study, a population of 552 typically
developing children were recruited. All 552 typically developing
children, 278 males and 274 females, ages ranging from 36 to 101
months, were Italian coming from a wide range of backgrounds,
including children with a low socio-economic status. Exclusion
criteria were: intellectual disability, deafness, bilingualism, cerebral
palsy and any other motor impairment, speech-organs impairment
of any origin, such as cleft palate, and language impairment of any
origin. Normally developing children were recruited in both urban
and non-urban classrooms of public kindergartens and schools in
Northern Italy. All information on exclusion criteria were obtained
by both teachers and parents, who filled out a questionnaire, spe-
cifically designed for this study, asking for the presence of any of
the above-mentioned exclusion criteria.
2.3. Assessment procedure

Children were individually administered the I-BST by trained
assessors. A total of 8 assessors were enrolled, and they all
completed a 4-h training program specific to I-BST administration.
This training program addressed both I-BST test administration and
result analysis. All assessors were speech-language pathologists
(SLPs) from our hospital, who had at least 5 years of experience in
child language assessment. Each SLP rated children from different
age groups. All assessments were video and audio recorded in order
to facilitate transcription. The administration of the test never took
longer than 10min. The transcription process was performed by the
same SLP who administered the test within 12 h from it. The results
analysis was performed immediately after the transcription by the
same SLP who managed to evaluate the Information, Sentence
Length, and Complexity scores. The transcription process and the
results analysis never exceeded 20 min in total.
Table 1
Population recruited for the study. Depending on the age of the participants 11
different categories were considered. The number of typical developing children
within each category and their gender are reported.

Age range (years; months) Number typical developing

Males Females Total

3; 6-3; 11 6 8 14
4; 0-4; 5 24 26 50
4; 6-4; 11 25 26 51
5; 0-5; 5 27 27 54
5; 6-5; 11 29 30 59
6; 0-6; 5 30 32 62
6; 6-6; 11 30 37 67
7; 0-7; 5 34 26 60
7; 6-7; 11 32 24 56
8; 0-8; 5 26 27 53
8; 6-8; 11 15 11 26

278 274 552
2.4. Reliability analysis

One hundred forty-five children out of 552 typically developing
children were randomly selected for reliability analysis. For test-
retest reliability, the same rater administered the I-BST twice
within a span of approximately two weeks. The length of this in-
terval was selected because no substantial change was expected to
take place in children's narrative abilities over this period. The re-
sults analysis was performed by the same SLP who carried out the
testing, within 12 h from test administration. During the second
administration, the rater did not have any access to the scores ob-
tained during the first evaluation. Test-retest reliability was
assessed through two-way mixed-effects model (consistency defi-
nition) intraclass correlation coefficients (ICCs), both for the macro-
and micro-level measures, as described in the test manual. In order
to evaluate I-BST intra- and inter-rater reliability, a random sample
of 178 recordings was listened to and rated by two licensed speech-
language pathologists from the same facility, named rater 1 and 2,
specialized in the assessment and management of language
impairment. The two raters managed to complete this task twice,
with a week of interval in order to evaluate also the intra-rater
reliability. Both intra- and inter-rater reliability were evaluated
with ICCs.
2.5. Normative data generation

The scores obtained in the I-BST test by each of the 552 typically
developing children were included to establish normative data.
Like in the English manual [23], the cohort of subjects was divided
into 11 different groups according to their ages (Table 1). Each of the
11 groups encompassed a 6-month age range. Only 9 out of the 11
age groups were composed by at least 50 children; consequently
only these 9 age groups were enrolled for normative data
generation.

In order to provide information about the subjects' socio-
economic-status (SES) background, children's parents were asked
to complete a brief questionnaire regarding their current employ-
ment status and education level, while the I-BST was taking place
with their children. Educational levels and parental type of
employment were organized into three categories: both educa-
tional and parental work environment were classified as high, low,
or mixed (different combinations of high, medium, and low). In
order to proceed to such categorization, educational levels were
first classified as low (<¼8 years), medium (9e13 years), or high
(>¼14) while parents' employment status was classified into 4
different groups, i.e., unemployed, manual workers, office workers,
and intellectual workers. Families with both parents unemployed
were grouped with families whose parents were both manual
workers.

2.6. Validity

For construct validity analysis, the I-BST test's macro- and
micro-level scores were compared across the 9 age groups with at
least 50 children.

2.7. Statistical analysis

Statistical tests were performed using the SPSS 19.0 statistical
software (SPSS, Inc., Chicago, IL). One of the goals was a deeper
analysis of the reliability and validity of I-BST compared to the
original and the American studies. For this reason, a larger number
of children were recruited for reliability analysis and a different
type of validity were analysed in comparison to the original psy-
chometric studies. ICC was used to evaluate I-BST's test-retest, in-
ter-rater and intra-rater reliability. To estimate the centiles, the CG-
LMS method was used on all the 552 recruited children [31]. The
CG-LMS method is a model that expresses the centiles in terms of
age-specific curves called L, M, and S. The M and S curves corre-
spond to the median and coefficient of variation of Information,



Fig. 1. Estimate of the I-BUS Story test Information measures centiles according to the
CG-LMS method. The centiles in terms of age-specific curves are expressed. Green,
dark blue, light blue, purple and yellow curves respectively represent 10� , 25� , 50� , 75�

and 90� percentiles. (For interpretation of the references to colour in this figure legend,
the reader is referred to the web version of this article.)

Fig. 2. Estimate of the I-BUS Story test Sentence Length (LME) measures centiles ac-
cording to the CG-LMS method. The centiles in terms of age-specific curves are
expressed. Green, dark blue, light blue, purple and yellow curves respectively repre-
sent 10� , 25� , 50� , 75� and 90� percentiles. (For interpretation of the references to
colour in this figure legend, the reader is referred to the web version of this article.)
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Complexity and Sentence Length at each age, whereas the L curve
allows for the age-dependent skewness of the distribution of the
same trait. For the complexity score a Poisson distributionwas used
and results should be taken with caution. For each age class
including at least 50 childrenmean, median, standard deviation,1st
and 3rd quartile, 10th and 90th percentile as well as standard error
of measurement were calculated. In these children ANOVA test
with Tukey post-hoc was employed in order to evaluate age effects
on I-BTS's macro- and micro-level scores. Due to the large number
of comparisons, a more stringent level of significance was set using
Bonferroni correction. A Chi-Square test was used to evaluate the
differences in maternal and paternal employment and educational
levels among the enrolled children. The significance level was set at
0.05 across all statistical analyses with an exception for ANOVA's
comparisons, for which the significance level was set at 0.005, after
Bonferroni correction.

3. Results

No difficulty emerged from the administration of the I-BST to all
552 children enrolled in the study by the chosen trained speech-
language pathologists.

3.1. Reliability analysis

The I-BST macro- and micro-level-measure scores obtained for
test-retest, intra- and inter-rater reliability analysis are reported in
Table 2. Test-retest, intra-rater and inter-rater reliabilities for each
of the 3 scales were all at least r ¼ 0.90.

3.2. Normative data

Estimate of the I-BST Information, Sentence Length and
Complexity measures centiles according to the CG-LMSmethod are
provided respectively in Figs. 1e3. For the 3 different I-BUS Story
test measures an evolution of percentiles with age is clearly visible.

The results obtained during the narrative assessment of the 9
different age groups including at least 50 children per age class are
reported in Tables 3e5. For the Informationmeasure, the number of
key-information units of the story the child uses in his story retell
increased with the age. Morpho-syntactic complexity and syntactic
development also increased with age. When we analysed parents'
SES, manual work was the most common employment among fa-
thers, while officeworkwas themost common employment among
mothers (Chi-Square test p-value ¼ 0.001). Education level was
slightly higher for mothers (Chi-Square test p-value ¼ 0.001). Par-
ents with a mixed level in both educational- and work-
environment composed the large majority of the families
enrolled. Only 21 families were composed by both unemployed/
manual worker parents with low education levels. On the other
hand, only 43 families were composed by both intellectual worker
parents with high education levels.

3.3. Validity analysis

The number of key-information units of the original story that
Table 2
Reliability analysis of the I-BST. The ICC values for test-retest, intra-rater and inter-rater

ICC Test-retest (n ¼ 145) ICC In

Information 0.93 (0.86e0.95) 0.98 (0
Sentence length 0.98 (0.93e0.99) 0.96 (0
Complexity 0.80 (0.75e0.84) 0.95 (0
the child uses in his/her story retell increases with age. In typically
developing children, the ANOVA test showed a significant age effect
for the I-BST Information-measure score [F (10, 501) ¼ 50.4,
p¼ 0.001]. Results of post-hoc analysis with Tukey test are reported
in Table 6. From the age class 4;0-4;5 to the age class 5;6-5;11
statistically significant difference in the Information measure
scores were found when the compared age-classes were spaced-
out by 1 year at least; however, no statistically significant differ-
ences in the Information measure scores were found between the
age class 6;0-6;5 with respect to 7;0-7;5 (p ¼ 0.131), and the age
class 6;6-6;11 with respect to 7;6-7,11 (p ¼ 0.486).
reliability of the I-BST are reported. Ranges are reported in brackets.

trarater reliability (n ¼ 178) ICC Interrater reliability (n ¼ 178)

.92e0.99) 0.92 (0.82e0.96)

.86e0.99) 0.91 (0.72e0.96)

.87e0.98) 0.90 (0.81e0.94)



Fig. 3. Estimate of the I-BUS Story test Complexity (SUB) measures centiles according
to the CG-LMS method. The centiles in terms of age-specific curves are expressed.
Green, dark blue, light blue, purple and yellow curves respectively represent 10� , 25� ,
50� , 75� and 90� percentiles. (For interpretation of the references to colour in this
figure legend, the reader is referred to the web version of this article.)

Table 3
Information (INFO) scores obtained in the 9 age categories of typical developing children. M
and standard error (SE) are reported.

Age range (years; months) Mean Median SD 1st quartile 3rd

4; 0-4; 5 10.50 11.00 4.30 7.25 12.
4; 6-4; 11 11.92 11.00 6.48 6.00 16.
5; 0-5; 5 15.76 15.00 7.50 10.00 20.
5; 6-5; 11 20.17 21.00 6.33 15.50 24.
6; 0-6; 5 23.55 24.00 6.05 20.00 27.
6; 6-6; 11 24.48 24.00 5.83 21.00 28.
7; 0-7; 5 24.92 25.00 6.21 20.50 29.
7; 6-7; 11 25.30 26.00 6.76 20.00 30.
8; 0-8; 5 30.40 31.00 6.47 27.00 35.

Table 4
Sentence Length scores obtained in the 9 age categories of typical developing children. M
and standard error (SE) are reported.

Age range (years; months) Mean Median SD 1st quartile 3rd

4; 0-4; 5 4.62 4.80 0.91 4.00 5.2
4; 6-4; 11 5.34 5.20 0.99 4.60 5.9
5; 0-5; 5 5.97 6.20 1.22 5.20 6.8
5; 6-5; 11 6.15 6.20 1.22 5.70 6.8
6; 0-6; 5 6.41 6.45 0.98 5.65 7.0
6; 6-6; 11 7.06 7.00 0.93 6.40 7.8
7; 0-7; 5 7.21 7.20 0.96 6.60 7.8
7; 6-7; 11 7.57 7.60 0.94 6.95 8.0
8; 0-8; 5 8.40 8.40 0.83 7.80 9.0

Table 5
Complexity scores obtained in the 9 age categories of typical developing children. Mean,
standard error (SE) are reported.

Age range (years; months) Mean Median SD 1st quartile 3rd

4; 0-4; 5 0.98 0.00 1.63 0.00 1.0
4; 6-4; 11 0.88 1.00 0.99 0.00 2.0
5; 0-5; 5 1.07 1.00 1.23 0.00 2.0
5; 6-5; 11 1.90 1.00 1.74 1.00 3.0
6; 0-6; 5 3.35 3.00 2.38 2.00 4.0
6; 6-6; 11 4.06 4.00 2.60 2.00 6.0
7; 0-7; 5 3.83 4.00 2.51 2.00 6.0
7; 6-7; 11 3.98 4.00 2.75 2.00 6.0
8; 0-8; 5 4.92 5.00 1.98 4.00 6.0
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Also in the Sentence length measure the ANOVA test, with
Tukey post-hoc demonstrated a significant effect for age [F (10,
501)¼ 45.7, p¼ 0.001]. Results of post-hoc analysis with Tukey test
are reported in Table 7. From the age class 4;0-4;5 to the age class
6;0-6;5 statistically significant difference in the Sentence lenght
measure scores were found when the compared age-classes were
spaced-out by 1 year at least. No statistically significant differences
in the Sentence lenght measure scores were found between the age
class 6;6-6;11 with respect to 7;6-7;11 (p ¼ 0.280), and the age
class 7;0-7;5 with respect to 8;0-8,5 (p ¼ 0.360).

Finally, the ANOVA test demonstrated a significant effect of age
for the Complexity measure score of the I-BST [F (10, 501) ¼ 25.7,
p¼ 0.001]. Results of post-hoc analysis with Tukey test are reported
in Table 8. From the age class 4;0-4;5 to the age class 6;6-6;11
statistically significant difference in the Complexity measure scores
were found when the compared age-classes were spaced-out by
1 year at least. No statistically significant differences in the
Complexity measure scores was found between the age class 7;0-
7;5 with respect to 8;0-8;5 (p ¼ 0.340).
ean, standard deviation (SD), median,1st, 3rd quartiles, 10th, 50th, 90th percentiles

quartile 10th percentile 50th percentile 90th percentile SE

00 4.90 11.00 16.10 0.61
00 5.00 11.00 20.00 0.91
00 7.00 15.38 25.70 1.02
50 11.00 21.00 27.40 0.82
75 16.00 24.00 30.00 0.77
50 18.00 24.00 32.40 0.71
00 16.00 25.00 32.10 0.80
25 17.00 26.00 32.50 0.90
00 23.20 31.00 37.80 0.89

ean, standard deviation (SD), median, 1st, 3rd quartiles, 10th, 50th, 90th percentiles

quartile 10th percentile 50th percentile 90th percentile SE

8 3.40 4.71 5.80 0.13
0 4.20 5.20 6.80 0.14
0 4.40 6.20 7.20 0.17
0 4.52 6.20 7.60 0.16
0 5.20 6.43 7.40 0.12
0 6.00 7.00 8.00 0.11
5 6.18 7.20 8.42 0.12
5 6.40 7.60 8.90 0.13
0 7.40 8.40 9.40 0.11

standard deviation (SD), median, 1st, 3rd quartiles, 10th, 50th, 90th percentiles and

quartile 10th percentile 50th percentile 90th percentile SE

0 0.00 0.00 2.00 0.23
0 0.00 1.00 2.00 0.14
0 0.00 1.00 3.00 0.17
0 0.00 1.00 4.00 0.23
0 1.00 3.00 6.00 0.30
0 1.00 4.00 7.00 0.32
0 1.00 4.00 7.00 0.32
0 1.00 4.00 8.00 0.37
0 3.00 5.00 8.00 0.27



Table 6
Results of post-hoc comparison of the Information level scores with Tukey test are reported.

Age range (years; months) 4; 0-4; 5 4; 6-4; 11 5; 0-5; 5 5; 6-5; 11 6; 0-6; 5 6; 6-6; 11 7; 0-7; 5 7; 6-7; 11 8; 0-8; 5

4; 0-4; 5 e 0.974 0.005 0.000 0.000 0.000 0.000 0.000 0.000
4; 6-4; 11 e 0.493 0.000 0.000 0.000 0.000 0.000 0.000
5; 0-5; 5 e 0.625 0.000 0.000 0.000 0.000 0.000
5; 6-5; 11 e 0.453 0.021 0.041 0.001 0.000
6; 0-6; 5 e 0.258 0.131 0.018 0.001
6; 6-6; 11 e 0.645 0.486 0.004
7; 0-7; 5 e 0.745 0.039
7; 6-7; 11 e 0.184
8; 0-8; 5 e

Table 7
Results of post-hoc comparison of the Sentence lenght level scores with Tukey test are reported.

Age range (years; months) 4; 0-4; 5 4; 6-4; 11 5; 0-5; 5 5; 6-5; 11 6; 0-6; 5 6; 6-6; 11 7; 0-7; 5 7; 6-7; 11 8; 0-8; 5

4; 0-4; 5 e 0.770 0.010 0.000 0.000 0.000 0.000 0.000 0.000
4; 6-4; 11 e 0.460 0.003 0.000 0.000 0.000 0.000 0.000
5; 0-5; 5 e 0.360 0.010 0.000 0.000 0.000 0.000
5; 6-5; 11 e 0.650 0.030 0.041 0.000 0.000
6; 0-6; 5 e 0.540 0.010 0.005 0.001
6; 6-6; 11 e 0.130 0.280 0.001
7; 0-7; 5 e 0.685 0.360
7; 6-7; 11 e 0.585
8; 0-8; 5 e

Table 8
Results of post-hoc comparison of the Complexity level scores with Tukey test are reported.

Age range (years; months) 4; 0-4; 5 4; 6-4; 11 5; 0-5; 5 5; 6-5; 11 6; 0-6; 5 6; 6-6; 11 7; 0-7; 5 7; 6-7; 11 8; 0-8; 5

4; 0-4; 5 e 0.760 0.003 0.000 0.000 0.000 0.000 0.000 0.000
4; 6-4; 11 e 0.540 0.001 0.000 0.000 0.000 0.000 0.000
5; 0-5; 5 e 0.430 0.020 0.000 0.000 0.000 0.000
5; 6-5; 11 e 0.530 0.020 0.041 0.000 0.000
6; 0-6; 5 e 0.660 0.030 0.001 0.000
6; 6-6; 11 e 0.230 0.040 0.001
7; 0-7; 5 e 0.350 0.340
7; 6-7; 11 e 0.435
8; 0-8; 5 e
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4. Discussion

The BST is a norm-referenced measure of young children's
narrative abilities used along with other assessment tools to guide
further areas of diagnostic testing. In fact, the BST measures chil-
dren's ability to retell relevant narrative concepts about a story,
thus providing information about the children's integrative lan-
guage skills using a naturally occurring activity [32].

The BST has been widely used in research focused on children
who are developing their language in a typical fashion as well as on
those with language impairments [24e28]. In particular, Pankratz
et al. [33], who studied the predictive validity of the BST by
comparing the clinical results obtained in normal and SLI children,
reported that the BST could be used as an indicator of future lan-
guage performance for children with SLI.

Although an Italian version of the BST had been already devel-
oped and pilot-tested on a small sample of typically developing
children before this study [29], its psychometric characteristics
were lacking. In addition, the currently available norm-referenced
data had previously been obtained only from English-speaking
children. In the present study, I-BST's psychometric properties
and normative data were studied in an Italian population. Results
showed good test-retest, intra- and inter-rater reliability, and cri-
terion validity. Therefore, these results further support I-BST's
application as a reliable tool for narrative assessment.
Some I-BST-specific findings are noteworthy. In particular, I-BST
was administered to all enrolled children in less than 10 min per
subject. Consequently, I-BST might be speculated not to be a
burdensome instrument, and to be easily administered.

As far as I-BST test-retest reliability is concerned, the scores
obtained in test-retest analysis support the idea that I-BST has a
high stability and reproducibility over time. In fact, ICC scores were
r ¼ 0.93, r ¼ 0.98, and r ¼ 0.80 for Information, Sentence Length,
and Complexity, respectively. In the American study, test-retest
correlation coefficients were r ¼ 0.79 for Information, 0.72 for
Sentence Length, and 0.58 for Complexity [22]. It is possible that
these differences are related to the cohort of patients enrolled for
test-retest reliability analysis. In fact, in the American study, only 27
childrenwere tested twice with a one- or two-month-long interval,
while in the present study a total of 145 children were tested twice
by the same rater within a 2-week-long interval.

I-BST intra- and inter-rater reliability appeared to be satisfactory
since all values were at least r ¼ 0.90. To the best of our knowledge,
no other data regarding BST intra-rater reliability are available.
Only little information is available for inter-rater reliability. In the
American study, in fact, data collected by two special-education
teachers “without a formal language background” [22], and who
scored 25 randomly chosen transcripts, were employed to evaluate
inter-rater reliability. Their scoring was then compared to the two
authors' scores with calculated correlations. The reported inter-
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rater reliability scores appear lower than those of the present study.
It is possible that these diverging results are related to the number
of children involved in the reliability analysis, and to the type of
raters. In fact, in the present study a random sample of 178 re-
cordings was listened to and rated by two licensed speech-
language pathologists from the same facility, specialized in the
assessment and management of language impairment. Another
possible cause of the difference in reliability found in the present
study compared to the American one lies in the language used. The
mean complexity scores in the original and the present study per se
do not seem to present a large difference, so we might speculate
that reliability in Complexity ratings varies across languages,
because of their different grammatical structures. However, to the
best of our knowledge, no data exist on this inter-cultural difference
in Complexity reliability scoring.

As far as normative data are concerned, I-BST scores obtained in
the group of normal developing Italian children appear similar to
those previously reported. The standardisation of BST's original
version was obtained in a group of 573 children, ages 42e101
months, mostly living in South-East England. For the Information-
level measure, in fact, original normative data ranged from
12.61 ± 6.58, for the age class 3;9 years, to 37.20 ± 5.92, for the age
class 8;5 years. In our sample, scores ranged from 10.50 ± 4.30, for
age class 3; 6-3; 11 years, to 30.40 ± 6.47, for age class 7; 6-7; 11
years.

In line with previous reports [22,23], our sample also main-
tained a constant, increasing trend for Information, Sentence
Length, and Complexity-level scores.

Finally, the analysis of SES showed that the majority of the
enrolled families were composed by parents with mixed levels of
education- andwork-environment. Some differences were found in
the mother/father comparison, as fathers were more likely to be
manual workers, while mothers were more likely to be office
workers. Education level was also observed to be slightly higher in
mothers. These differences should not be considered as a bias in the
sample, but rather they are representative of typically Italian SES
differences. In fact, relevant information available on an Italian
national scale (ISTAT, Istituto Nazionale di Statistica) supported the
findings of the present study with the majority of men employed as
manual workers and the majority of women employed as office
workers.

The main limitation of this study is the fact that all the enrolled
children were from classrooms in only three different cities in
Northern Italy. Greater geographic diversity would have been
preferable. In addition, only native-born Italian children were
enrolled in the current study, and no information was collected
about Italian-speaking children of different ethnicities. Therefore, it
is possible that the socioeconomic status of immigrant families and
bilingualism both might play a role in the I-BST outcome as previ-
ously demonstrated [34].

In reliability analysis, inter-rater and intra-rater reliability
included only two assessments for each child, so reliability scores
should be considered with caution. Moreover, no measure of con-
current validity was performed, as no other measure of narration
was available in Italian. Future studies are needed to further
analyze concurrent validity. Another weak point of the study lies in
the fact that a rigorous assessment of typical language develop-
ment was not performed, since parents and teachers of the enrolled
children were asked to determine it. Therefore although the
normative data can be used in clinical practice, caution should be
applied. Finally, the reader is invited to reflect that the normative
sample did not reach a number of 100 children for age class;
although previous studies presented sample recruited children
similar to ours, larger number are required for more rigorous
normative data.
5. Conclusions

In conclusion, the current findings support I-BST's reliability and
validity for the evaluation of narrative abilities in Italian-speaking
children. Normative data from a large cohort of typically devel-
oping children may be useful during the clinical evaluation of
narrative abilities in both normal and pathological children. I-BST's
application is recommended in clinical practice (as part of a battery
of instruments and procedures providing information about lan-
guage development) as well as in epidemiological, efficacy, and
outcome research.
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