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Abstract: It is important to identify children who are struggling with emergent literacy skills as early
as possible to provide them with the support they need to prevent future academic failure. Screening
tools administered in groups are more cost-effective than those administered individually, but few
are available in Portugal. The goal of this study was to explore the psychometric properties (difficulty,
reliability, and validity) of a group emergent literacy screening test for Portuguese-speaking children.
The test includes two phonological awareness tasks, one vocabulary task, and one concepts of print
task. The sample comprised 1379 children from pre-K (n = 314), kindergarten (n = 579), and first
grade of primary education (n = 486). Measures of emergent literacy, reading and writing skills, and
academic achievement were used to test the validity of the screening test. The Rasch model results
suggest that the tasks were suitably difficult for the kindergarten group, but had varying levels of
difficulty for pre-K and first grade. Reliability was adequate for the tasks with an appropriate level
of difficulty. Scores for the screening test were highly correlated with measures of literacy and with
academic achievement. These findings suggest that the presented emergent literacy screening test is
valid and reliable, making it a useful tool for practice and research.
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1. Introduction

Promoting emergent literacy has become a priority for educators, researchers, and
policymakers [1,2] due to evidence demonstrating the importance of these skills for future
success in reading and writing [3—6]. Since Mary Clay [7,8] pioneered the analysis of young
children’s conceptions of reading and writing when researching language acquisition, emer-
gent literacy framework has grown considerably. Clay [7] analyzed in detail how children
acquired written language and how this acquisition progressed due to the interactions
with adults and with written materials. These studies lead her to reject the concept of
“maturity for reading and writing”, considering that it does not capture the dynamics of
an active process of acquisition and extraction of rules regarding the relationship between
oral and written language. However, in Portugal, there has not been much systematic effort
to identify children who may be at risk for literacy difficulties during the preschool years.

The “wait-to-fail” model [9] has been prevalent for a long time in the Portuguese
education system. Consequently, many children who are at risk of difficulties, but who do
not exhibit significant “red flags”, go undetected until there is a severe reading or writing
problem [10,11]. Nevertheless, there has recently been a shift in Portuguese educational
policies towards a new framework that emphasizes the need for equity and inclusion for
all students [12,13] through multitier systems of support, early identification, and timely
intervention. This conceptual framework aims to ensure that each student has the best
opportunities for academic success, allows for the identification of children who are at
risk, monitors the progress of all children to adjust the type, intensity, and frequency
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of intervention, and emphasizes that each child should receive evidence-based instruc-
tion and the implementation of levels of support considering the child’s response to the
intervention [14].

In preschool settings, meeting the needs of all children can be challenging due to the
diversity in linguistic and early literacy skills among children [15]. Another challenge is
identifying children who may need and benefit from supplemental intervention before they
begin receiving formal reading and writing instruction. The goal of this study is to evaluate
the psychometric properties of a Portuguese emergent literacy screening tool designed for
group administration, intending to identify children with poor emergent literacy skills.

1.1. The Need for Early Identification

Research shows the importance of providing tools for the early identification of
children who may be at risk of reading and writing difficulties [1,16]. Screening procedures
used during the preschool years can help identify children who may need monitoring,
as well as identify their areas of weakness, and thus can be used to help plan proper
preventive interventions to improve those skills from as young as age 3 or 4 [1,17,18]. This
can facilitate their learning and development [19].

Evidence regarding intervention in emergent literacy skills before the onset of formal
reading and writing instruction supports the relevance of the Response to Intervention (RtI)
model and the need to implement this framework for preventing learning disabilities [2].
This tiered system of support can help to identify children who may require additional
intervention and determine the appropriate levels of intervention to increase the chances
of success for all children [6,13]. Under the RtI model, universal screening can be utilized
to plan, modify, and tailor instruction based on evaluation data [20]. It can also serve as
a data-driven guide for identifying children who may need a more intensive response-based
intervention [2], and those who are likely to succeed [4]. Universal screening involves
evaluating all children in a group, grade, or school and predicting their risk status, helping
deliberate interventions to prevent reading failure and decrease the number of children
identified with specific learning disabilities [21].

1.2. The Assessment of Emergent Literacy Skills

The number of available screening tools for measuring emergent literacy skills is gen-
erally increasing in most countries [2,6,13,16,17,22,23]. Usually, these tools integrate brief,
easy-to-use measures with clear scoring and interpretation, have a low cost, and provide
information about the children’s performance in emergent literacy skills [12,13]. The results
of such screenings are interpreted relative to at least one threshold, allowing users to make
decisions on whether a child requires additional assessment or support interventions [1,21].
For example, Ecalle and colleagues [1] proposed a threshold of one standard deviation
below the mean for each skill and recommended that low scores in two or more skills
simultaneously may be an indicator of future difficulties in learning to read. Stuckey and
Albritton [6] also used scores expressed as standard deviation units (Z scores) to identify
students at risk in oral language. Specifically, they recommended providing Tier 1 interven-
tions to students with Z scores >—1 (no risk), Tier 2 interventions to students with scores
between one and two standard deviations below the mean, and Tier 3 interventions to stu-
dents with scores two standard deviations or more below the mean. Ford and colleagues [4]
suggested that thresholds can be used to identify children whose scores are at or above
a certain level, in addition to detecting children at risk for reading difficulties.

The tools used to screen emergent literacy skills often assess multiple skills that
predict success in reading [1,4,24]. Emergent literacy is a wide construct that comprises
conceptual knowledge and procedural knowledge about reading and writing, as well as
oral language and metalinguistic skills [25]. To develop emergent literacy skills, preschool
children need to be supported by adults in their regular environment, and in a rich and
stimulating context [26]. School and family should encourage children to acquire skills
and serve as models, namely when they read books to children and interact with them
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regarding knowledge of written language, while sharing books, introducing different
written materials (books, tickets, invitations, food menus, recipes, and so on), preparing
shopping lists with children, and taking children to the library or bookstore [27].

Due to the multi-dimensional nature of oral language, researchers argue for the need
to evaluate various language skills [11,14], such as phonological awareness and vocabu-
lary [1,19,28]. Vocabulary is considered a key domain in emergent literacy research [1,14].
Dickinson and colleagues [3] suggest that vocabulary reflects a child’s effective use of
language. Cabell and colleagues [29] also note that children who perform poorly in early
literacy, but have strong oral language skills, may be more likely to benefit from whole-
classroom instruction. Code-related skills including alphabet and letter knowledge [1,19,29],
concepts about print [28], name writing [16,22], and emergent writing or basic writing
skills [13] should also be evaluated during screenings because they are independent pre-
dictors of later reading and writing success and develop during preschool [1,6]. Meyer
and colleagues [22] point out that oral language directly impacts code-related skills, such
as phonological awareness, which contributes to understanding the alphabetic principle.
Skills such as vocabulary, phonological awareness, concepts about print, and emergent
writing do not develop independently of one another in preschool years; inter-correlations
exist between oral and written language due to the intentional and systematic practices that
occur in preschool settings [30]. Literature enhances the need to develop explicit, deliberate,
and systematic training of these skills, because for some children, random or occasional
stimuli do not promote emergent literacy growth [14,25,27].

Several studies evidence that oral language (namely vocabulary), print concepts,
and phonological awareness at preschool might predict reading accuracy and reading
comprehension from first to fourth grade [31-33]. A study with 34 children [31] assessed
at the end of kindergarten and at the end of first grade showed through hierarchical
multiple regression analyses that reading skills are mainly predicted by phonological
awareness measured at the kindergarten stage and, subsequently, by phonological memory
abilities measured at the end of first grade. Another study [33] examined code-related
and oral language precursors to reading in a longitudinal study of 626 children from
preschool through 4th grade. Structural equation modeling demonstrated that during
early elementary school, reading ability is predominantly determined by the level of print
knowledge and phonological awareness a child brings from kindergarten, and in later
elementary school, reading accuracy and reading comprehension appear to be two separate
abilities that are influenced by different sets of skills.

1.3. Screening Tools for Emergent Literacy Skills

There are several available emergent literacy screening tools for children who speak
different languages (e.g., English, Spanish, and French). The Brief Early Literacy Screener,
for example, assesses young English-speaking children’s emergent literacy skills, including
alphabet knowledge, concepts about print, phonological awareness, and phonemic knowl-
edge. It consists of 25 items in which the examiner reads the question at the top of the
page and the child points to one of four pictures as the answer. Another English-language
tool is the 10-item Early Literacy Skills Assessment Tool (ELSAT), which uses a shared
book interaction [18] to evaluate print concepts, word awareness, letter knowledge, and
phonological awareness. It can be completed in 1-2 min and requires minimal training. The
Phonological Awareness Literacy Screening in Spanish for Preschool [22] consists of nine
tasks to assess various oral language and code-related skills in Spanish-speaking children,
including language production, narrative skills, listening comprehension, phonological
awareness (syllable clapping, thyme awareness, beginning sound awareness), alphabet
knowledge, name writing, and concepts about print. Another Spanish screening test is
the IPAL (Indicadores de Progreso de Aprendizaje en Lectura, or Indicators of Basic Early
Reading Skills). The kindergarten sub-tests of the IPAL [23] include measures of letter-name
fluency (naming the letter), letter-sound fluency (saying the sound of the letter), phonemic
awareness, concepts about print (through a storybook and images), expressive vocabulary,
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and oral comprehension [2]. However, these four tools are administered individually,
which takes a significant amount of time, leaving less time and resources available for
providing intervention and support to children who need it [11].

Few emergent literacy screenings have a collective format, which can reduce costs
in terms of time. One example of a collective screening test is the French Brief Screening
Tool for Literacy Skills in Preschool Children [1]. Children respond to the items in four
tasks presented in a booklet, which assess three domains: letter knowledge, phonological
skills, and vocabulary. The letter-name knowledge task asks children to circle the letter
(among seven) named by the teacher. Ten letters are selected, five with high frequency (G,
P, D, C, R) and five with low frequency (J, V, Q, T, B). The phonological skills tasks include
an auditory task where the teacher names three pictured words that contain a common
syllable or phoneme (three items) and the children must circle the picture name that does
not share a common unit. The second task is a syllable deletion task where children must
retrieve a new pictured word after deleting the first syllable of a first word. The vocabulary
task asks children to circle the picture (out of four) that corresponds to the word named by
the teacher. Ten words are presented, five with high frequency and five with low frequency.
According to Hendricks and colleagues [11], screeners that are administered to all children
in a class can increase efficiency, maximize personnel resources, and minimize disruption
to class time.

1.4. The Present Study

In some countries, preschool screening in literacy development has received little
attention [16], or there is a lack of clarity about optimal early literacy screening measures
to identify children for additional instructional support [6]. In Portugal, screening tools
for emergent literacy skills in preschool children are scarce—although there are several
assessment batteries to examine language domains and cognitive and motor development
in an individualized format [34-36]. In terms of group screening tests, Batalha and col-
leagues [37] recently published a collective assessment instrument that aims to diagnose
deficits in oral language, reading, and writing in children attending preschool (5 years) or
the early years of primary school (first and second grades). This tool evaluates a broad
range of skills, such as emergent literacy and decoding skills, but does not include vo-
cabulary. Other early literacy screening tests, such as the RaLEPE [36], are also available
in Portugal, but are not administered directly to children, instead being completed by
parents/caregivers.

Therefore, a screening tool for 4-6-year-old Portuguese-speaking children was devel-
oped considering three domains that are known to be early literacy predictors of reading
and writing: phonological awareness, vocabulary, and print knowledge [28,31,33,35]. This
is a brief measure that was designed to be administered to children in groups, mean-
ing it can be used in universal screenings with low costs before formal schooling begins,
that follows the Portuguese Orientations for Preschool Education [38] and the evaluation
guidelines for preschool education [39]. The goal of this study was to investigate the
difficulty level and reliability of this measure and to collect evidence of validity based on
the relationship with other variables.

2. Materials and Methods
2.1. Participants and Procedures

The study was approved by the ethics committee of the Psychology for Positive Devel-
opment Research Center (CIPD/2122/DEED/1). Legal authorizations for data collection
were also obtained from the Portuguese Ministry of Education (MIME—0570600007), school
boards, and parents of participants. An informed consent for participation was requested
of parents, according to the Declaration of Helsinki and the Oviedo Convention.

The sample consisted of 1379 children: 314 (22.8%) attended pre-K (aged 3—4 years
old, mean age = 3.86, std. dev. = 0.348), 579 attended kindergarten (aged 4-6 years old,
mean age = 4.87, std. dev. = 0.338), and 486 attended the first grade of primary school (aged
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5-8 years old, mean age = 6.03, std. dev. = 0.366). All schools were public schools that were
located in the north (N = 1253, 90.9%), center (N = 57, 4.1%), and south (N = 69, 5.0%) of
Portugal. In all three age groups, boys and girls were represented approximately equally
(see Table 1).

Table 1. Participant characteristics.

Gender Age
Female Male lf\/llssmg
Information Mean (Std. Dev.)
N (%) N (%) N (%)
Pre-K 156 (49.7%) 154 (49.0%) 4 (1.3%) 3.86 (0.35)
Kindergarten 256 (44.2%) 270 (46.6%) 53 (9.2%) 4.87 (0.34)
First grade 199 (40.9%) 203 (41.8%) 84 (17.3%) 6.03 (0.37)

For pre-K and kindergarten children the screening tool was administered in small
groups (four children). For first-grade children, the tool was administered in larger groups
(classes). Data collection occurred in the first months of the school year (October and
November 2021). The screening tool had no time limit for completion. After being adminis-
tered the screening tool, subsamples of pre-K (1 = 29), kindergarten (n = 55) and first-grade
students (n = 40) were individually administered a set of standardized measures of emer-
gent literacy and language that assessed phonological awareness, vocabulary (breadth and
depth), and concepts about print. The first-grade subsample was also administered a letter
recognition task. At the end of the school year (May and June 2022), the first-grade students
were also administered standardized measures of word recognition and word writing.
For these students, the final grades in the subject “Portuguese” and teachers’ ratings on
each student’s reading and writing skills were also collected. Trained psychologists at the
children’s schools administered all measures.

2.2. Measures

The Emergent Literacy Skills Universal Screening Test (DUCLE—Despiste Universal
de Competéncias de Literacia Emergente). This test includes four tasks presented in a book-
let for each child. The four tasks assess three emergent literacy domains: phonological
awareness (two tasks), vocabulary (one task), and concepts about print (one task). Each
task is preceded by a training item and is as follows:

Task 1: Phonological awareness (Initial syllable)—“Discover the initial sound”. This
task has 13 items, each for which the examiner names four pictured words. Children
have to circle the two pictures that represent words with a common starting unit (e.g.,
rato, raquete).

Task 2: Phonological awareness (Final syllable)—*Discover words that rhyme”. This
task has 11 items. Children need to identify words with the same syllabic ending sounds.
For each item, a target image is presented alongside three other pictured words. Children
are invited to find the other word that has the same syllabic ending sound as the target
word (e.g., Joao, balao).

Task 3: Vocabulary—*“Where is it?”. Children are presented with four pictures and
asked to circle the one that corresponds to the word named by the examiner (e.g., for the
target word vaca [cow], the other pictured words are gato [cat], porco [pig], cao [dog]). This
task has 15 items.

Task 4: Concepts about print. The children have to circle the correct answer from
three options according to the examiner’s instruction (e.g., “Which one is a letter?” or
“Which one is a word?”). This task has 10 items.

There is no time limit for any of the tasks. For each task, a total sum score is
computed. Multiple responses per item and items with no response are marked as in-
correct. The test materials (instructions, screening tool, and scoring) are available in
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Supplementary Materials. Children’s understanding of the instructions was tested in a pre-
vious pilot study. Moreover, in that study the images were discussed with the children to
understand if they were clear enough.

Battery of Phonological Tests (BPF - Bateria de Provas Fonologicas; [34]). To measure
phonological awareness skills we administered the “Classification of the initial syllable”
subtest of the BPR. This test requires children to identify orally similar beginning syllabic
sounds of words. For each of the 14 items, four images are presented to the child and the
examiner speaks aloud the name of each image. Children have to indicate the two words
that begin with the same syllabic sounds. In the validation study for the Portuguese
population, Cronbach’s alpha for the items of this task was 0.77 [34].

Portuguese Oral Language Assessment (ALO-Avaliagao da Linguagem Oral [35]). The
naming subtest of the ALO was used to measure vocabulary breadth. In this test, 35 images
are presented, and the child is asked to name what they see. The answers can be scored as
0, 1, or 2, according to the correction structure of the task. The maximum total score is 70.
In the validation study for the Portuguese population, Cronbach’s alpha for the items of
this task was 0.89 [35].

WPPSI - Wechsler Preschool and Primary Scale of Intelligence [40]. The vocabulary
subtest of the WPPSI was used to assess vocabulary depth. For the first three items of
this task (scored O or 1), children are asked to name pictures presented in a stimulus book.
Afterward, 21 words are spoken aloud by the evaluator, and children are invited to define
them orally. In this second part, the items can be scored as 0, 1, or 2. The maximum score
possible is 45. The test is interrupted after six consecutive failed items.

Assessment Battery of Initial Reading Behaviors (BACIL - Bateria de Avaliagao dos
Comportamentos Iniciais de Leitura [41]). Task IV of the BACIL (concepts about print)
was used to measure the children’s knowledge and conceptualizations about print. This
task comprises 30 vignettes that assess print identification, print concepts, and concepts of
words. For each vignette, children must identify the correct elements among four options
according to the examiner’s instruction (e.g., “point to the image of a word” or “point to the
first letter of the word”). In the validation study for the Portuguese population, Cronbach’s
alpha for the items of this task was 0.95 [41].

Letter Recognition Task. A task was purposely created for the present study to assess
alphabet knowledge. In this task, the test examiner asked children to name the 23 uppercase
letters of the alphabet, presented in random order. The Cronbach’s alpha for the current
study was 0.89.

Word Recognition Test (PRP—Prova de Reconhecimento de Palavras, [42]). The PRP
comprises 3 training items and 40 experimental items. Each item is composed of one image
and four stimulus words, out of which only one corresponds to the image. Students must
observe each image and choose the corresponding word by flagging it. The PRP has a time
limit of four minutes for first-grade students. It can be administered individually or in
groups. In the validation study for the Portuguese population, Cronbach’s alpha for the
items of this task was 0.96 [42].

Word Writing Task. We developed a word-writing task for this study. In this task,
30 words were dictated to the students, and they are asked to write them correctly. The
list included regular, inconsistent, frequent, and less frequent words. The total score is the
number of words written correctly.

Academic achievement in the subject Portuguese (grades). For children who were in
the first grade, children’s academic grades in Portuguese, reflecting performance in this
subject (including oral language and reading and writing performance), were collected at
the end of the school year. These grades are expressed on a scale ranging from 1 (poor) to 4
(very good).

Teacher ratings of student reading performance. Ratings were collected from teachers
at the end of the school year. The teachers were asked to rate each student on four domains—
syllable recognition, word recognition, word writing, and oral comprehension—considering
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students’ performances across the school year. The ratings were expressed on a scale
ranging from 1 (poor) to 5 (excellent).

2.3. Statistical Analyses

The scores in the screening tool were analyzed using Rasch model analysis, carried
out using Winsteps Version 3.61.1 [43]. In the Rasch model, a difficulty parameter for each
item (f3i) and an ability parameter for each person (0p) are estimated and placed on a single
logit scale or continuum. On this continuum, the more distant a person’s ability is from the
item’s difficulty, with a higher value for the person’s ability, the higher the probability of
the person correctly responding to the item and vice versa [44,45]. Therefore, the values of
these two parameters can be used to check the appropriateness of the measure’s difficulty
for the target group. Item fit was assessed by analyzing the mean square (MNSQ) infit and
outfit Rasch statistics. Values between 0.5 and 1.5 indicate a good fit [46], but values higher
than 2.0 suggest a severe misfit [47]. Reliability was also checked using two Rasch model
coefficients: item separation reliability (ISR) and person separation reliability (PSR). ISR
is an estimate of how likely it is to achieve the same ranking of the items in the measured
variable given a different sample of comparable ability, and PSR is an estimate of how likely
it is to achieve the same ordering of the people if they were given another set of items that
measured the same construct [46,48]. The Kuder-Richardson formula 20 (KR-20) was also
calculated as a measure of the internal consistency of the items’ scores. All three reliability
coefficients range between 0 and 1, and a minimum of 0.70 is recommended.

In the second part, descriptive statistics were computed and differences in the total
scores among the three groups (pre-K, kindergarten, and first grade) were tested. Gender
differences were also tested. Analyses of variance (ANOVAs) were used to test for these
differences, taking the results in each task of the screening tool as dependent variables
and the schooling group and gender as independent variables. The skewness and kurtosis
values were below |21 for all dependent variables, suggesting no severe violation of the
normal distribution [49]. Partial eta squared (n2) was used as a measure of effect size: values
> (0.14 indicate a large effect; >0.06, a medium effect, >0.01, a small effect [50]. To assess the
evidence of validity based on relationships with other variables, the scores in each task of the
screening test were correlated with the external criteria. Specifically, Pearson’s correlation
coefficients were calculated. Cohen’s guidelines were used to analyze the size of the
correlations: 0.10 indicates a small effect, 0.30 a medium effect, and 0.50 a large effect [51].

3. Results
3.1. Rasch Model Item Analyses and Reliability

Table 2 presents the fit indices and reliability indices for the Rasch model in each
group and task. The fit indices for the items (infit and outfit) were within the acceptable
range. PSR indicated that the reliability of Task 1 (phonological awareness of the initial
syllable) was very low for the pre-K group. An inspection of the person-item map (Figure 1)
suggests that this task was extremely difficult for this group, with the mean theta being
more than 1.5 logits below the mean difficulty of the items.

Table 2. Fit indices and reliability for the subtests.

Infit Outfit
PSR KR-20 ISR
M (DP) Min-Max M (DP) Min-Max
Phonol. Awareness—

Initial Syllable
Pre-k 1.00 (0.15) 0.69-1.20 0.94 (0.26) 0.55-1.32 0.40 0.83 0.84
Kindergarten 1.00 (0.11) 0.87-1.26 0.99 (0.21) 0.75-1.49 0.69 0.86 0.96
First grade 1.00 (0.12) 0.82-1.27 1.01 (0.18) 0.71-1.42 0.72 0.84 0.96
Total sample 1.00 (0.14) 0.81-1.34 1.01 (0.25) 0.72-1.63 0.73 0.90 0.98
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Table 2. Cont.

Infit Outfit
PSR KR-20 ISR
M (DP) Min-Max M (DP) Min-Max
Phonol. Awareness—

Final Syllable
Pre-k 1.01 (0.12) 0.84-1.24 0.98 (0.18) 0.74-1.35 0.61 0.81 0.93
Kindergarten 1.00 (0.13) 0.86-1.31 1.00 (0.19) 0.79-1.43 0.70 0.83 0.96
First grade 1.00 (0.12) 0.85-1.25 0.98 (0.21) 0.70-1.47 0.38 0.83 0.94
Total sample 1.00 (0.14) 0.86-1.28 1.00 (0.21) 0.79-1.48 0.71 0.88 0.97

Vocabulary
Pre-k 1.01 (0.08) 0.86-1.13 1.00 (0.13) 0.77-1.25 0.72 0.73 0.98
Kindergarten 1.00 (0.07) 0.80-1.09 0.96 (0.15) 0.53-1.11 0.71 0.71 0.99
First grade 0.99 (0.07) 0.93-1.18 0.88 (0.23) 0.44-1.42 0.51 0.62 0.99
Total sample 1.00 (0.10) 0.84-1.29 0.94 (0.20) 0.52-1.45 0.75 0.78 1.00
Concepts about print
Pre-k 0.99 (0.10) 0.89-1.19 0.96 (0.18) 0.67-1.30 0.46 0.67 0.98
Kindergarten 1.00 (0.09) 0.89-1.20 1.01 (0.14) 0.82-1.24 0.56 0.56 0.99
First grade 0.99 (0.07) 0.89-1.11 1.00 (0.12) 0.82-1.21 0.56 0.66 0.99
Total sample 0.99 (0.09) 0.83-1.19 1.00 (0.16) 0.73-1.28 0.71 0.77 1.00
(a) (b) (c)

Figure 1. Person—item maps for the task of phonological awareness of the initial syllable in pre-K
(a), kindergarten (b), and first grade of primary school (c). # Refers to the number of persons.
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For Task 2 (phonological awareness of the final syllable), the PSR value was particularly
low for the primary school group (see Table 2). The person-item map presented in Figure 2
indicates that the items that compose this task had a very low difficulty for this group.

........

(a)

BE i} | RITIITIT I TL
CEPRRRARRARY

N1

(b) EACH '#' IS5 15. (c)

Figure 2. Person—item maps for the task of phonological awareness of the final syllable in pre-K
(a), kindergarten (b), and first grade of primary school (c). # Refers to the number of persons.

Although the PSR value fell below the threshold of 0.70 for the pre-K group (PSR = 0.61),
the mean difficulty level of the items was more adequate for the ability of the sample. The
vocabulary task had adequate difficulty and reliability for the pre-K and kindergarten
groups (see Figure 3 and Table 2) but had low reliability and very low difficulty for the
primary school group.

For concepts about print, PSR and KR-20 values were below 0.70 for all groups,
indicating low reliability, with particularly low values for the pre-K group. An inspection
of the person-item maps (see Figure 4) indicated that the task was also particularly difficult
for the pre-K group.

3.2. Evidence of Validity Based on the Relationship with Other Variables

Table 3 presents the descriptive statistics for each measure used in this study as a func-
tion of age group. For Task 1 of the screening test (phonological awareness of the initial syl-
lable), the ANOVA indicated no significant gender differences, F (1, 1232) = 0.971, p = 0.325,
12 = 0.001, nor a significant group X gender interaction, F (2, 1232) = 0.028, p = 0.972,
1n2 =0.000. However, there was a large main effect of age group, F (2, 1232) = 362.867,
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p <0.001, 2 = 0.371. Bonferroni post-hoc tests suggested significant differences (p < 0.001)
between all three groups, with the phonological awareness of the initial syllable increasing
sharply from an average of one correct response in pre-K, to four correct responses in
kindergarten, to eight at the beginning of first grade (see Table 3).

We obtained similar results for Task 2 (phonological awareness of the final syllable).
Both the main effect of gender, F (1, 1232) = 1.244, p = 0.265, 12 = 0.001, and gender x group
interaction, F (2, 1232) = 0.877, p = 0.416, N2 = 0.001, were not significant. However, there
was a strong significant main effect of age group, F (2, 1232) = 315.448, p < 0.001, n2 = 0.339,
as seen by sharply increasing scores from pre-K to first grade (see Table 3).

For Task 3 (the vocabulary task), there were also no significant gender, F (1, 1232) = 3.057,
p =0.081, 12 = 0.002, or interaction effects, F (2, 1232) = 0.739, p = 0.478, n2 = 0.001. There
was, again, a strong group effect, F (2, 1232) = 243.989, p < 0.001, n2 = 0.284, with the
number of correctly identified words being significantly higher (p < 0.001) as the school
level increased (see Table 3).

Finally, similar findings were obtained for Task 4 (concepts about print task), with
no significant gender, F (1, 1232) = 0.472, p = 0.492, n2 = 0.000, or interaction effects,
F (2,1232) =0.987, p = 0.373, n2 = 0.002, but a strong group effect, F (2, 1232) = 434.358,
p <0.001, N2 = 0.414. In sum, for all screening test tasks, there were no gender effects, but
they were also sensitive to the expected increase in their respective skills as the school
level increased.

.......

(a)

(b) (c)

Figure 3. Person-item maps for the task of vocabulary in pre-K (a), kindergarten (b), and first grade
of primary school (c). # Refers to the number of persons.



Children 2023, 10, 306

110f18

PRRRERE

PARERNPIARRY

(a)

SHERERREE

(b)

TTIITLL

.............

............

(©)

Figure 4. Person—item maps for the task of concepts about print in pre-K (a), kindergarten (b), and
first grade of primary school (c). # Refers to the number of persons.

Table 3. Descriptive statistics.
Pre-K Kindergarten First Grade
Mean . Mean . Mean .
(Std. Dev) MM g4 peyy  MInMax gy peyy  MinMax
Screening test
PA—initial syllable 1.32 (2.24) 0-13 4.23 (3.68) 0-13 7.98 (3.63) 0-13
PA—final syllable 3.35(2.91) 0-11 5.97 (3.27) 0-11 8.79 (2.67) 0-11
Vocabulary 7.05 (3.23) 0-13 9.35(2.92) 0-15 11.81 (2.18) 0-15
Concepts about print 2.54 (2.08) 0-9 3.92(1.99) 0-10 6.81 (2.16) 0-10
External criteria
PA—initial syllable (BPR) 1.52 (1.43) 0-5 5.53 (3.35) 0-13 7.90 (3.81) 0-14
Vocabulary breadth (ALO) 29.62 (10.39) 10-53 38.42 (7.69) 17-53 46.00 (13.84) 10-69
Vocabulary depth (WPPSI) 17.90 (6.75) 5-33 24.35 (6.21) 7-35 28.23 (7.90) 3-41
Concepts about print (BACIL) 5.29 (3.45) 0-11 12.59 (5.68) 0-23 21.00 (7.03) 3-30
Letter recognition - - - - 13.38 (7.37) 1-26
Word reading - - - - 18.28 (9.21) 0-40
Word writing - - - - 27.45 (9.63) 0-40
Grades in Portuguese - - - - 3.18 (0.92) 1-4
TR-Syllable recognition - - - - 3.93 (1.20) 1-5
TR-Word recognition - - - - 3.81 (1.26) 1-5
TR-Oral comprehension - - - - 3.89 (1.17) 1-5
TR-Word writing - - - - 3.55(1.24) 1-5

Note: TR = teachers’ ratings.
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Table 4 presents the Pearson correlation coefficients among scores for the pre-K group.
The results indicate medium-to-high positive correlations among all the scores in the
four screening tasks. Concerning the associations with the external criteria, most corre-
lations were positive but weak. The correlation between phonological awareness of the
initial syllable (BPR) and concepts about print task was weakly negative. Medium positive
correlations were found between scores from the vocabulary task and the two standardized
measures of vocabulary depth and breadth.

Table 4. Correlation matrix depicting correlations between all study variables (pre-K group).

1. 2. 3. 4. 5. 6. 7. 8.
1. Phonol. Awaren.—Initial Syllable 1 0.663 *** 0.324 *** 0.427 *** 0.295 0.084 0.255 0.255
2. Phonol. Awaren.—Final Syllable 1 0.465 *** 0.456 *** 0.248 0.253 0.288 0.112
3. Vocabulary 1 0.539 *** 0.169 0.436 * 0.431* 0.097
4. Concepts about print 1 —0.157 0.171 0.248 0.238
5. Phon. Awaren.—lInitial Syllable (BPR) 1 0.290 0.498 ** 0.448
6. Vocabulary breadth (ALO) 1 0.663 *** 0.064
7. Vocabulary depth (WPPSI) 1 0.349
8. Concepts about print (BACIL) 1

Note: For variables 1-4, n = 314. For the remaining variables, n = 29; *** p < 0.001; ** p < 0.01; * p < 0.05.

Table 5 presents correlation coefficients between study variables for the kindergarten
group. An inspection of this table revealed medium-to-high positive correlations among the
scores from the screening tasks. Additionally, strong positive correlations were found be-
tween the two phonological awareness tasks of the screening test and the BPR phonological
awareness test. The vocabulary task of the screening test had a strong positive correlation
with the standardized measure of vocabulary depth, and the concepts about print task of
the screening test had a medium-sized correlation with the scores in the BACIL concepts
about print test. The remaining correlations were mostly medium-sized (see Table 5).
Table 5. Correlation matrix depicting correlations between all study variables (kindergarten group).

1. 2. 3. 4. 5. 6. 7. 8.
1. Phonol. Awaren.—Initial Syllable 1 0.618**  0.401** 0.357**  0.628 ***  (0.546 **  0.426 ** 0.394 **
2. Phonol. Awaren.—Final Syllable 1 0.438 ***  0.384 **  0.680 ***  0.439 ***  0.460 ***  0.465 ***
3. Vocabulary 1 0.508 *** 0.404 **  0.501 *** 0.288 * 0.467 ***
4. Concepts about print 1 0.254 0.234 0.230 0.437 ***
5. Phon. Awaren.—lInitial Syllable (BPR) 1 0.384 ** 0.387 **  (0.511 ***
6. Vocabulary breadth (ALO) 1 0.548 ***  (0.508 ***
7. Vocabulary depth (WPPSI) 1 0.352 **
8. Concepts about print (BACIL) 1

Note: For variables 1-4, n = 579. For the remaining variables, n = 55; *** p < 0.001; ** p < 0.01; * p < 0.05.

Table 6 presents correlations between the variables measured alongside the screening
test for the first grade group. The results suggest that the correlations among screening
tasks were also medium-to-high for this group. Both phonological awareness tasks from
the screening test were highly correlated with scores from the BPR phonological awareness
test. The vocabulary task from the screening test had medium-to-high correlations with
scores from the two standardized measures of vocabulary depth and breadth, and a high
correlation was also found between the two measures of concepts of print. Letter recog-
nition had a strong positive correlation with scores from the concepts of print task of the
screening test, and also medium-sized correlations with scores from the two phonological
awareness tasks.
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Table 6. Correlation matrix depicting correlations between all study variables (first grade group).

Letter recognition

1. 2. 3. 4. 5. 6. 7. 8. 9.

1. Phonol. Awaren.—Initial Syllable 1 0547**  0361**  0378**  (.534** 0.290 0.250 0.261 0.376 *
2. Phonol. Awaren.—Final Syllable 1 0.294 **  0.372***  (.539 *** 0.346 * 0.264 0.384* 0.459 **
3. Vocabulary 1 0.362 *** 0.330 * 0.623 *** 0.446 ** 0.523 *** 0.285
4. Concepts about print 1 0.622 ***  0.514 *** 0.490 ** 0.590 ***  0.541 ***
5. Phon. Awaren.—Initial Syllable (BPR) 1 0.434 ** 0.451 ** 0.655***  0.540 ***
6. Vocabulary breadth (ALO) 1 0.770 ***  0.697 *** 0.330 *
7. Vocabulary depth (WPPSI) 1 0.618 *** 0.308
8. Concepts about print (BACIL) 1 0.492 **
9.

1

Note: For variables 1-4, n = 486. For the remaining variables, n = 40; *** p < 0.001; ** p < 0.01; * p < 0.05.

Table 7 presents the correlations between the scores in the screening test administered
at the beginning of the school year and the Portuguese grades, teachers’ ratings, and
scores in the word reading and word writing tests administered at the end of the school
year. Overall, scores for the screening test had moderate positive correlations with these
achievement indicators.

Table 7. Correlations between screening test scores and reading, writing, school achievement, and
teachers’ rating for the first-grade group.

Word Word Grades in Teachers’ Ratings (N = 387)
Reading Writing Portuguese Syllable Word Oral Compre- Word Syllable
(n =399) (n = 399) (n=284) Recognition  Recognition hension Writing Recognition
1. Phonol. Awaren.—Initial Syllable 0.324 *** 0.380 *** 0.438 *** 0.409 *** 0.397 *** 0.418 *** 0.431 *** 0.324 ***
2. Phonol. Awaren.—Final Syllable 0.282 *** 0.481 *** 0.465 *** 0.406 *** 0.395 *** 0.373 *** 0.399 *** 0.282 ***
3. Vocabulary 0.273 *** 0.329 *** 0.368 *** 0.343 *** 0.344 *** 0.384 *** 0.346 *** 0.273 ***
4. Concepts about print 0.404 *** 0.473 *** 0.430 *** 0.473 *** 0.491 *** 0.449 *** 0.483 *** 0.404 ***

Note: ***p < 0.001.

4. Discussion

This study aimed to test the difficulty and reliability of the DUCLE and to collect
evidence of its validity based on its relationship with other variables. We used Rasch model
analysis to assess the difficulty of each item and the ability of each person to determine
the suitability of the measure for the target groups [44-47]. Reliability was also assessed
using two Rasch model coefficients and a measure of the internal consistency of the items’
scores [46,47]. We found that the fit indices for the items of the four tasks were within the
acceptable range. However, some tasks seemed difficult for pre-K children—specifically the
phonological awareness of the initial syllable and concepts about print tasks—while others
were too easy for the primary school group—namely the vocabulary and phonological
awareness of the final syllable tasks. For kindergarten children, all tasks had adequate
difficulty and reliability.

Analyses of variance showed that there were no gender differences in the results of
each task from the screening tool. Although several studies in different countries have
found gender differences in young children’s emergent literacy skills (e.g., [1,52]), in Portu-
gal efforts have been made to overcome the gender gap through educational policies [11].

We also found that there were significant differences in the performance of each
task from the screening tool between pre-K, kindergarten, and primary school children.
This finding suggests that the tasks are sensitive to the expected improvement in their
respective skills as school level increases. Based on this result, we suggest that this tool
will be most effective if the tasks are differentiated according to the schooling group.
Specifically, we suggest that the most suitable tasks for pre-K are phonological awareness
of the final syllable and vocabulary tasks, while in primary school the most adequate tasks
are the phonological awareness of the initial syllable and concepts about print tasks. For
kindergarten, all four tasks are adequate for assessing differences in children’s performance
and developing tailored interventions to promote emergent literacy.



Children 2023, 10, 306

14 0f 18

The validity of the screening tool was tested by computing correlation coefficients
between task scores and related external variables. Overall, for all three groups, we found
mostly medium-to-high positive correlations between the scores on the screening test and
the external criteria. This finding suggests that the DUCLE tasks, which were designed
using a multitier system of support, generated valid scores that can be used to identify
at-risk children in pre-K, kindergarten, and primary school.

Percentile ranks are presented in Appendix A (see Tables A1-A4) for comparison to
a norm-referenced sample. In line with recent research [1,6], a criterion threshold of scores
one standard deviation below the mean can be used to identify skills that are at risk. We
further suggest that low scores in two or more skills simultaneously can be an indicator of
cumulative risk, allowing decision-making regarding additional assessment or the need
to support interventions [1,6,18]. To reduce the risk of overidentifying children in need of
intervention, we propose using progress monitoring with the same measure.

One of the limitations that should be considered in future studies was that no data on
the children’s socioeconomic status and parental educational levels were collected. Future
research should also include divergent validity studies of the DUCLE by studying the
association between the results obtained in each task and the results on a test that measures
a theoretically unrelated construct. Additionally, future studies could use a longitudinal
methodology and use the test scores of second-grade students on the annual tests adminis-
tered by the Portuguese Ministry of Education to assess the predictive properties of the
DUCLE. It maybe also relevant to understand the children’s perspective regarding the
experience of being administered this screening evaluation, as well as to perform assess-
ments across the academic year to allow a closer monitoring of children’s development.
The relationship between the emergent literacy skills and home literacy practices should
also be addressed in future studies.

The results of the present study provide some important insights regarding collective
preschool screening in emergent literacy development. The development of this screening
tool aimed to fill a gap in Portugal: the need for group emergent literacy screening tools,
given that individual assessments take a significant amount of time to be administrated,
leaving less time and resources available for providing intervention and support to children
who need it [11]. The use of DUCLE can maximize personnel resources and minimize
disruption to class time. Additionally, this tool addresses all children, not only the ones
with difficulties, in three domains that are known to be early literacy predictors of reading
and writing: phonological awareness, vocabulary, and print knowledge [28,30].

Concerning practical implications, this screening tool that can be used in school
contexts to promote emergent literacy according to children’s development. It ensures that
each child has the best opportunities for academic success as it allows the identification
of children who are at risk and facilitates the adjustment of the intervention. Once the
results are organized by group and age, the interpretation with educators can focus on
two domains: 1) the group and the skills that need to be improved; and 2) the children
with lower scores in each skill and with cumulative risk (lower scores in more than one
skill). These analyses facilitate the decision-making process about the type, intensity, and
frequency of intervention in the group and with individual children, instead of the same
intervention in children with different performances. Concerning each context of resources
and children’s results, educators and specialized technicians can plan tailored interventions,
proactively intervene to increase emergent literacy skills, and promote differentiation,
according to the children’s skills [6,10,14].

5. Conclusions

The DUCLE was created to address the need for screening emerging literacy skills
in children. In Portugal, the lack of formal, well-studied collective screening instruments
that have strong psychometric properties limits the ability to identify children who are
performing below their reference group and track performance changes. This tool offers the
opportunity for early identification and intervention in foundational reading skills, prevent-
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ing the development of difficulties that worsen as reading demands increase throughout
schooling [2]. If all tasks are administered, the DUCLE takes approximately 45 min to
administer to a group of approximately four children and requires brief training for reliable
and faithful implementation and scoring. It can be administered by professionals such as
psychologists, educators, and speech therapists, and does not require any special equipment.

It should be noted that this paper-based tool may be able to address some of the chal-
lenges often encountered in implementing tiered systems of support, such as evaluations
conducted by school and research personnel and a focus on the development of tier 2
and tier 3 interventions. [6]. Following recommendations from other studies (e.g., [53]),
to overcome the effect of short-term memory in assessing emergent literacy skills, the
screening tool uses images that children can see in the booklet to discover the target sounds
or semantic constructs. However, further research and evaluation may be necessary to fully
understand the potential benefits and limitations of DUCLE.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/children10020306 /51, Instructions, Screening Tool and Scoring.
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Appendix A
DUCLE's percentile ranks.

Table Al. Phonological awareness of the initial syllable.

Percentiles Kindergarten First Grade
5 0 2
10 0 3
25 1 5
50 3 8
75 7 11
90 10 13
95 12 13
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Table A2. Phonological awareness of the final syllable.

Percentiles Pre-K Kindergarten
5 0 1
10 0 2
25 1 3
50 3 6
75 5 9
90 8 11
95 10 11

Table A3. Vocabulary.

Percentiles Pre-K Kindergarten
5 0 4
10 2 6
25 5 8
50 7 10
75 10 11
90 11 13
95 12 13

Table A4. Concepts of print.

Percentiles Kindergarten First Grade
5 1 3
10 1 4
25 3 5
50 4 7
75 5 8
920 6 10
95 7 10
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