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Abstract
The objective was to characterize and relate the performance of students from the 3rd to the 5th grade of 
Elementary School in the visual-attention span (VAS) performance and reading fluency. A total of 154 children 
participated in this study, aged 7 years to 11 years and 11 months, from the 3rd to the 5th grade, from a 
city in the interior of the state of São Paulo. The children were submitted to evaluation of visual-attention 
tasks (global and partial condition), and performance in reading fluency. The results indicated differences 
between the grades for global VAS and correct words read per minute. There were moderate and weak 
relationships between VAS and reading. However, most students were classified as having difficulty reading, 
due to the use of immature strategies for reading and failures in the formation of the orthographic lexicon. 
Educational implications regarding the lack of automation of reading processes should be considered.

Keywords: learning to read; visual perception; assessment of learning.

Resumo
O objetivo do presente estudo foi relacionar o desempenho do intervalo visoatencional e da fluência de 
leitura de escolares do 3º ao 5º ano do Ensino Fundamental I. Participaram da pesquisa 154 escolares do 
3º ao 5º ano, de uma cidade do interior de São Paulo, submetidos à avaliação de tarefas visoatencionais 
(condição global e parcial) e à medida de fluência de leitura, expressa pelo número de palavras corretas 
lidas por minuto – PCPM. Os resultados indicaram diferença entre os anos escolares para o intervalo 
visoatencional global e para o PCPM, não sendo observada diferença na condição parcial. A maioria 
dos escolares foi classificada como “com dificuldades” em fluência de leitura. No 3º ano, observou-se 
correlação positiva moderada entre o intervalo global e o PCPM, bem como correlação positiva fraca entre 
o intervalo parcial e o PCPM. No 4º ano, verificou-se correlação positiva fraca entre o intervalo parcial e 
o PCPM. No 5º ano, observou-se correlação positiva fraca entre o intervalo global e o PCPM. Os achados 
sugerem preferência pelo uso da rota lexical para a leitura; entretanto, tal estratégia mostrou-se ineficaz, 
possivelmente em função de falhas de formação do léxico ortográfico. Destaca-se, assim, importantes 
implicações educacionais relacionadas à falta de automatização da leitura.

Palavras-chave: aprendizagem da leitura; percepção visual; avaliação da aprendizagem.

INTRODUCTION

Learning to read is a complex cognitive-linguistic activity in which students must understand 
and acquire the skills necessary to decode and recognize words. However, the ultimate goal 
of reading is not limited to the recognition of isolated words; rather, it consists of achieving 
fluent reading, which enables comprehension of the text and allows students to acquire new 
knowledge and expand their understanding of the world (Nation; Angell, 2006).
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Reading fluency must be understood as essential to reading comprehension, and its 
development is an equally complex process. Fluency is generally considered to comprise two 
subcomponents: word recognition automaticity and prosody. Word recognition automaticity 
refers to readers’ ability to decode words with minimal cognitive effort, thereby freeing 
cognitive resources—such as working memory—for text comprehension (Rasinski, 2017).

According to Rasinski (2017), the lack of automaticity—that is, the absence of rapid and accurate 
word recognition—prevents this allocation of cognitive resources, which remain restricted to 
decoding, namely the retrieval of words through grapheme–phoneme correspondence. This 
limitation hinders semantic access to the word and, consequently, impairs text comprehension.

Thus, as schooling progresses, reading becomes increasingly automatized, allowing students 
to direct their attention and memory-related cognitive mechanisms toward more complex 
processes, such as text comprehension, while concurrently enhancing reading fluency (Martins; 
Capellini, 2014; Pires et al., 2024).

From a cognitive-linguistic perspective, word recognition (access to the mental lexicon) and 
comprehension are essential components of reading processing. The dual-route model 
proposes that there are two ways of recognizing printed words during reading, or two 
processes of access to the mental lexicon (Coltheart et al., 2001). This model proposes that 
skilled reading can occur via two distinct routes: the lexical route, which involves access to a 
mental repository of previously seen written words, and the nonlexical (phonological) route, 
which relies on grapheme–phoneme correspondence rules (Coltheart et al., 2001).

Accordingly, studies (Alves et al., 2021; Breznitz, 2006; Martins; Capellini, 2019, 2021; Pires et al., 
2024; Stanovich, 1980) argue that rapid and automatic word recognition, along with the use 
of general comprehension strategies, distinguishes proficient readers from less proficient 
readers. One product of word recognition automaticity is faster and more fluent reading. Thus, 
reading rate—calculated as the number of words read correctly per minute—has frequently 
been used as a measure of automaticity and as an indicator of overall reading performance. 
This was the measure adopted in the present study.

Pacheco and Santos (2017) further emphasize that automatic word recognition, which 
is essential for proficient reading, contributes not only to reading comprehension but 
also enables the use of intonational and expressive linguistic features, making the 
reading process more engaging and motivating. Conversely, when readers fail to achieve 
automatization and must allocate cognitive effort primarily to phonological processes 
(decoding), the interaction between reader and text may become laborious, contributing 
to academic difficulties.

In addition, reading can also be understood as a visual perceptual task (Bosse; Valdois, 
2009). Visual processing of text requires rapid analysis of letter sequences within a visually 
complex field. The Multiple-Trace Memory Model of Reading (MTM) (Ans; Carbonnel; Valdois, 
1998) proposes that successful reading requires modulation of visual attention during text 
processing. According to this model, such processing occurs through a visual-attention window 
that regulates the amount of information to be processed, operating in two modes: global 
versus analytical or partial.

For proficient readers, recognition of previously seen written words (orthographic mental 
lexicon) occurs globally. This is due to parallel processing of graphemes, whereby the visual-
attention window expands to encompass the set of words. Visual-attention span (VAS) is 
defined as the number of visual elements that can be processed simultaneously, at a glance, 
within a multi-element visual array (Bosse; Valdois, 2009; Lallier et al., 2013).

Thus, VAS effectively evaluates reading performance in terms of reaction time and accuracy 
in letter recognition. It is a mechanism that supports the development of the orthographic 
lexicon and also enhances recognition of previously unfamiliar words (Lallier et al., 2013).

Based on this definition, VAS is involved in both stages of reading development—phonological 
and lexical. On the other hand, when the orthographic form of a word is unknown, 
word processing occurs serially and requires contraction of the visual-attention window, 
thereby relying on the phonological route of reading development (Bosse; Valdois, 2009; 
Germano et al., 2014; Lallier et al., 2013).
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In a meta-analysis examining the association between visual attention and reading 
development, Gavril, Roșan, and Szamosközi (2021) found that VAS increases with age during 
the school years and is associated with increased reading speed. The authors reported that, 
following the onset of literacy instruction, this increase progresses until approximately nine 
years of age, in line with maturational processes. In the same study, the authors also draw 
attention to failures in this progression, which may be related to reading-related learning 
disorders, such as dyslexia, constituting a warning sign in educational and clinical contexts.

Based on the above, the present study hypothesized that, with progression in schooling—
involving increased engagement in reading practices—there would be an increase in character 
capture as measured by VAS, as well as an increase in the number of words read correctly 
per minute. Furthermore, both measures were expected to be positively associated, thereby 
supporting academic performance.

From this perspective, the objective of this study was to examine the relationship between 
VAS and reading fluency performance in students from the 3rd to the 5th grades of 
elementary school.

METHOD

This is a quasi-experimental, cross-sectional study with a quantitative approach. The study 
was approved by the Research Ethics Committee of the Faculty of Philosophy and Sciences 
at São Paulo State University “Júlio de Mesquita Filho” (FFC/UNESP – Marília, São Paulo), 
under protocol number 6,659,254. All participants provided written Informed Consent and 
Assent forms.

A total of 154 students participated in this study, comprising a convenience sample aged 
7 years to 11 years and 11 months, enrolled in the 3rd to 5th grades of Elementary School in 
a public school system of a city in the interior of the state of São Paulo. The students were 
divided into three groups: GI (53 third-grade students), GII (46 fourth-grade students), and 
GIII (55 fifth-grade students).

As inclusion criteria, all participants who submitted the required consent and assent forms 
were considered eligible. Exclusion criteria included students who did not submit signed 
Informed Consent forms, those with sensory deficits (hearing and/or visual impairment) and 
cognitive deficits described in school records, as well as those who had previously undergone 
any type of Speech-Language or Pedagogical remediation.

Regarding procedures, students were assessed individually in a quiet room provided by 
the school administration, free from noise and interference. Each student completed the 
procedures across three sessions lasting approximately 30 minutes each, as follows:

a)	Visual-Attention Span Task (VAS) (Bosse et al., 2007; Valdois et al., 2014) – notebook 
version. The visual attention test consists of software in which stimuli are presented on 
a notebook screen. The purpose of this assessment was to determine the number of 
characters captured through eye fixation movements during visual processing. The test 
comprises two subtests:

–	 Global Report Condition. In this subtest, a sequence of five consonants was displayed 
for 200 ms at the center of the computer screen. The sequence was constructed from 
10 consonants (B P T F L M D S R H), without repetition. To avoid lexical activation, the 
sequences did not form real words. Each sequence was used 10 times, appearing twice in 
each position. Letters were presented in uppercase, in black font on a white background, 
with a visual angle of 0.7°. To minimize crowding effects (letter overlap), spacing between 
adjacent letters was increased, with an inter-letter spacing of 0.57 cm. The complete array 
was presented at a visual angle of approximately 5.4°.

The task began after 10 practice trials to provide feedback to students. At the beginning of 
each test, a central fixation point was displayed for 1000 ms, followed by a blank screen for 
50 ms. The consonant sequence was then presented in the center of the screen for 200 ms.  
A total of 20 experimental tests were administered. Students were instructed to verbally report 
the letters they identified. The score corresponded to the number of correctly reported items, 
regardless of position (maximum score = 100).
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–	 Partial Report Condition. Five random letters (e.g., T H F R D) were presented. Each 
letter occurred 25 times, appearing in different positions five times. Letters were 
displayed in uppercase (Geneva font, size 24), in black on a white background, with 1 cm 
spacing. A vertical bar indicating the target letter was displayed for 50 ms, 1 cm below 
the corresponding letter. Students were instructed to verbally report only the letter 
indicated by the bar. The score corresponded to the number of correctly reported letters 
(maximum score = 50).

b)	Assessment of Reading Fluency Performance – ADFLU (Martins; Capellini, 2018, 2024). The 
instrument consists of a set of text cards distributed across three difficulty levels, covering 
1st to 4th grade of Elementary School. For this study, three Level 3 texts classified as easy 
were selected, ranging from 127 to 194 words: Text 1 (T1: “Mountain Formation”); Text 
2 (T2: “Life in Tribes”); and Text 3 (T3: “Santos Dumont”). The texts were selected to enable 
the assessment of reading fluency in students from the 3rd to 5th grades. For analysis, 
the instrument’s error classification parameters were applied, and the number of Correct 
Words Per Minute (CWPM) was calculated. This measure was based on one minute of oral 
reading, excluding incorrectly read words.

In the revised version of the ADFLU protocol (Martins; Capellini, 2024), the authors reclassified 
the texts as appropriate for students from 2nd to 5th grade based on standard deviation 
criteria. Accordingly, the texts used in this study were reclassified by performance category: 
T1 and T2 were considered intermediate-level texts, and T3 was classified as easy. Finally, 
based on the revised instrument, students were categorized according to CWPM as: well below 
average, below average, average, above average, and well above average.

Results analysis
The results were compiled and presented using descriptive statistics, including means and 
standard deviations. Data analysis was performed through statistical examination of the 
scores using the Statistical Package for the Social Sciences (SPSS) software. Nonparametric 
statistical tests were applied.

The normality of the main quantitative outcome variables was assessed using the Shapiro–Wilk 
test (N ≥ 100), and no normal distribution was observed.

The Kruskal–Wallis test was used for comparisons among more than two groups simultaneously; 
the Mann–Whitney U test was applied for comparisons between two independent samples; 
and the Chi-Square Test of Independence was conducted to verify the existence of statistical 
associations between variables and their respective levels. Spearman’s rank correlation 
coefficient was also calculated to determine the degree of correlation among the variables 
of interest.

A significance level of p < 0.05 was adopted, indicated by an asterisk (*).

RESULTS

The results were organized and presented in tables according to the proposed analyses. Table 1 
presents the comparison among grade levels for reading and visual-attention variables based 
on the application of the Kruskal–Wallis test.

In Table 1, a significant difference was observed among the groups for the reading fluency 
variables (CWPM) across the three text types, as well as for the global variable of the 
visual attention test. No significant difference was found among the groups for the partial 
VAS variable, suggesting that students did not rely on a phonological decoding strategy 
during reading.

High standard deviation values and wide confidence intervals (CI) were also observed for 
all evaluated variables, indicating greater variability in the responses of students across the 
studied groups.

Given the presence of differences among the groups, the Mann–Whitney U test was conducted 
for pairwise comparisons between grade levels, as presented in Table 2.
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In Table 2, significant differences were identified in the pairwise comparisons between groups. 
Regarding the p-values for CWPM, significant differences were observed across the three text 
types in the comparisons between 3rd and 4th grade, 3rd and 5th grade, and 4th and 5th 
grade, suggesting a progression in the number of correctly read words per minute as grade 
level increased, as previously shown in Table 1.

With respect to the global VAS condition, significant differences were also observed in all three 
pairwise comparisons (3rd vs. 4th grade, 3rd vs. 5th grade, and 4th vs. 5th grade), suggesting 
a progression in the number of characters captured per fixation, which is likewise reflected 
in the increasing mean values shown in Table 1.

Subsequently, a comparison of students’ performance classification based on CWPM was 
conducted using the Chi-Square test (Table 3).

Table 1. Comparison of reading and visual-attention variables across groups.

Variable Group Mean Median SD CI P-value

T1 CWPM GI 26.1 24 22.0 5.9 < 0.001*

GII 53.6 50.5 35.5 10.2

GIII 72.3 72 32.8 8.7

T2 CWPM GI 28.8 29 23.0 6.2 < 0.001*

GII 49.6 46.5 33.9 9.8

GIII 69.5 72 29.8 7.9

T3 CWPM GI 24.9 22 23.1 6.2 < 0.001*

GII 50.0 46.5 35.5 10.2

GIII 72.0 71 32.6 8.6

VAS global GI 47.8 47 16.8 4.5 < 0.001*

GII 62.1 62 17.1 4.9

GIII 72.1 73 13.9 3.7

VAS partial GI 37.9 38 20.9 5.6 0.489

GII 34.5 37 10.4 3.0

GIII 37.1 39 10.3 2.7

T: text; CWPM: Correct Words Per Minute; CI: Confidence Interval; VAS: Visual-Attention Span. Kruskal–Wallis 
test (*p < 0.05).
Source: Prepared by the authors.

Table 2. Post hoc p-values for pairwise comparisons between grade levels (mean values).

Variable Group GI GII

T1 CWPM GII < 0.001*

GIII < 0.001* 0.006*

T2 CWPM GII 0.002*

GIII < 0.001* 0.003*

T3 CWPM GII < 0.001*

GIII < 0.001* 0.002*

VAS global GII < 0.001*

GIII < 0.001* 0.003*

T: text; CWPM: Correct Words Per Minute; VAS: Visual-Attention Span. Mann-Whitney U test (*p < 0.05).
Source: Prepared by the authors.



Rev. Ibero-Am. Estud. Educ., 21, ﻿e20296, 2026 6/10

﻿

In Table  3, a significant difference was observed in performance classifications among 
the three groups. It was found that, among 3rd- and 4th-grade students, the majority 
demonstrated below-expected performance across the three text types. This finding may 
be related to the lexical complexity of the texts, which were reclassified as appropriate for 
the 5th grade.

For 5th-grade students, most were classified as average or above average across the three 
text types; however, a notably high percentage of students still demonstrated below-average 
performance on these texts.

Additionally, in order to better characterize reading difficulties, performance classifications 
were grouped based on qualitative factors. Students were therefore categorized as “with 
difficulties” and “without difficulties”, corresponding to the classifications of “below average”, 
“average” and “above average”, respectively. For this new CWPM classification, the Chi-Square 
test was applied to compare grade levels (Table 4).

In Table 4, it was observed that the majority of students, regardless of grade level, demonstrated 
difficulties in word reading, and that these reading deficits persisted through the 5th grade, 
suggesting a lack of progression in reading fluency.

In Table  5, Spearman’s rank-order correlation analysis was conducted to examine the 
relationship between the studied variables within each group.

Table 3. Comparison of CWPM performance classification across groups.

3rd grade 4th grade 5th grade
P-value

N % N % N %

T1 Class. Below average 44 83.0% 27 58.7% 25 45.5% < 0.001*

Average 6 11.3% 4 8.7% 5 9.1%

Above average 3 5.7% 15 32.6% 25 45.5%

T2 Class. Below average 43 81.1% 29 63.0% 24 43.6% 0.001*

Average 5 9.4% 2 4.3% 7 12.7%

Above average 5 9.4% 15 32.6% 24 43.6%

T3 Class. Below average 45 84.9% 31 67.4% 23 41.8% < 0.001*

Average 5 9.4% 0 0.0% 5 9.1%

Above Average 3 5.7% 15 32.6% 27 49.1%

T: text; Class.: classification. Chi-square test (*p < 0.05).
Source: Prepared by the authors.

Table 4. Comparison of Grade Level for the Distribution of Qualitative Factors.

3rd grade 4th grade 5th grade
P-value

N % N % N %

T1 Class. with difficulty 44 83.0% 27 58.7% 25 45.5% < 0.0001*

no difficulty 9 17.0% 19 41.3% 30 54.5%

T2 Class. with difficulty 43 81.1% 29 63.0% 24 43.6% < 0.0001*

no difficulty 10 18.9% 17 37.0% 31 56.4%

T3 Class. with difficulty 45 84.9% 31 67.0% 23 41.8% < 0.0001*

no difficulty 8 15.1% 15 32.6% 32 58.2%

T: text; Class.: classification. Chi-square test (*p < 0.05).
Source: Prepared by the authors.
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In Table 5, for the 3rd grade, positive and moderate correlations were observed between 
the global VAS condition and CWPM across the three texts, as well as positive and weak 
correlations between the partial VAS condition and CWPM across the three texts. Positive 
correlations indicate a direct association between variables, that is, an increase in one variable 
is associated with an increase in another. In the case of positive and moderate correlations, 
the findings suggest that an increase in VAS favors an increase in the number of correctly 
read words per minute (CWPM).

Thus, for 3rd-grade students, a greater influence of the global window (global VAS) on 
reading was noted, indicating a preference for the lexical route and reduced reliance on the 
phonological route for word reading. These findings are consistent with the results presented 
in Table 4, in which 83.0% of students were classified as “with difficulties,” suggesting that the 
adopted reading strategy was not effective.

For 4th-grade students, a positive and weak correlation was observed between the partial VAS 
condition and CWPM across the three texts, whereas no correlation was observed between 
the global VAS condition and the texts. These findings suggest that, for 4th-grade students, 
the partial VAS had a greater impact, indicating stronger reliance on the phonological route 
for reading. However, as shown in Table 4, the majority of students were classified as “with 
difficulties”, suggesting that students may have resorted to phonological decoding rather than 
global lexical access. Nevertheless, reading difficulties persisted for most students.

For 5th-grade students, a positive and weak correlation was observed between the global VAS 
condition and CWPM only for Text 2, with no correlation between the partial VAS condition 
and the texts. These findings suggest a tendency toward reading automatization, with 
reduced reliance on the phonological route, as indicated by the absence of correlation with 
the partial VAS condition. The results point to improved lexical access and greater reading 
fluency, consistent with Table 4, which indicates that 58.2% of students were classified as 
“without difficulties”. However, a substantial proportion of 5th-grade students (41.8%) were 
still classified as “with reading difficulties”.

DISCUSSION

This study sought to characterize reading performance and visual-attention span in students 
from the 3rd to 5th grades of Elementary School I, as well as to examine the relationship 
between these variables.

Table 5. Correlation between the studied variables for each group.

Group VAS Statistic T1 CWPM T2 CWPM T3 CWPM

3rd grade global correlation coefficient (ρ) 0.624 0.568 0.598

p-value < 0.001* < 0.001* < 0.001*

partial correlation coefficient (ρ) 0.471 0.351 0.452

p-value < 0.001* 0.01* 0.001*

4th grade global correlation coefficient (ρ) 0.289 0.246 0.259

p-value 0.051 0.099 0.083

partial correlation coefficient (ρ) 0.328 0.367 0.37

p-value 0.026* 0.012* 0.011*

5th grade global correlation coefficient (ρ) 0.191 0.287 0.236

p-value 0.162 0.034* 0.083

partial correlation coefficient (ρ) 0.151 0.257 0.206

p-value 0.272 0.058 0.13

T: text; CWPM: Correct Words Per Minute; VAS: Visual-Attention Span. Spearman’s rank-order correlation (*p < 0.05).
Source: Prepared by the authors.
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Regarding reading accuracy fluency (CWPM) across the three text types and the number of 
characters captured per fixation movement, a progression in the number of correctly read 
words per minute was observed as grade level increased. However, the majority of students 
demonstrated reading difficulties.

Previous studies (Breznitz, 2006; Martins; Capellini, 2019, 2021; Pires  et  al., 2024) report 
that students in the early grades tend to show reading fluency difficulties, as reading is 
not yet fully automatized and is generally slower, with greater reliance on the phonological 
grapheme–phoneme conversion route. With reading practice, students gradually construct 
an orthographic lexicon, facilitating familiarity with the overall visual form of words.

Thus, when the orthographic lexicon is well established in long-term orthographic memory, 
students can read through direct visual word recognition — that is, via the lexical route — without 
the need for grapheme–phoneme decoding, thereby facilitating pronunciation construction and 
semantic access (Breznitz, 2006; Gavril; Roșan; Szamosközi, 2021; Pires et al., 2024).

In the present study, results demonstrated progression in reading accuracy (CWPM) across 
grade levels. Group I students exhibited lower CWPM values compared to Groups II and III, 
indicating improved performance with the higher level of schooling.

Consistent with these findings, Pacheco and Santos (2017) report that higher levels of schooling 
tend to be associated with greater reading fluency and, consequently, improved comprehension, 
with direct implications for classroom reading instruction. Martins and Capellini (2019) also 
report that students with low fluency may experience reading comprehension difficulties and 
significant challenges in learning other curricular subjects.

With regard to VAS, an increase in the number of characters captured in the global condition 
was observed; however, such progression was not verified in the partial condition. These 
findings suggest that students prioritized reading through the lexical route rather than the 
phonological route, a pattern evident since the 3rd grade.

This result partially contradicts national and international literature emphasizing a developmental 
progression from reliance on the phonological route to the lexical route throughout the reading acquisition 
process (Breznitz, 2006; Pacheco; Santos, 2017; Gavril; Roșan; Szamosközi, 2021; Pires et al., 2024).

Thus, the findings indicate that students in this study prioritized reading through global lexical 
access. However, since the majority were classified as presenting reading difficulties, it is 
suggested that there may have been weaknesses in the formation of the orthographic lexicon.

The absence of significant differences among groups for the partial VAS variable suggests that students 
did not rely on phonological decoding strategies during reading. This finding may be related to 
delayed or still-developing reading strategies, as suggested by the meta-analysis of Gavril, Roșan and 
Szamosközi (2021). The lack of progression in the partial interval—analogous strategy to phonological-
route reading—suggests that the students experienced difficulty directing visual attention to smaller 
word units, such as syllables, and consequently failed to rely on the phonological route.

These findings are reinforced by the correlation analyses. For 3rd-grade students, positive 
and moderate correlations were observed between global VAS and CWPM, along with positive 
and weak correlations between partial VAS and CWPM across the three texts. For 4th-grade 
students, no relationship was found between global VAS and CWPM, whereas positive and 
weak correlations were identified between partial VAS and CWPM. For 5th-grade students, 
only a positive and moderate correlation between global VAS and CWPM was observed for 
Text 2, with no association between partial VAS and CWPM.

Thus, the weak correlations observed for the partial VAS condition indicate the students did not 
use strategies directing visual attention toward smaller orthographic units, such as syllables — 
procedures necessary for grapheme–phoneme decoding and phonological-route reading.

Studies (Bosse; Valdois, 2009; Germano et al., 2014; Lallier et al., 2013) indicate that VAS is 
directly related to reading strategies associated with both phonological and lexical routes. 
The model proposed by Bosse and Valdois (2009) describes reading as involving two distinct 
procedures: a global and an analytic or partial process, differing in terms of both visual-
attention and phonological processing. A key feature of this model is the inclusion of a visual 
attention window through which orthographic information is extracted.

According to these authors, global processing typically requires a broader VAS, whereas analytic 
or partial processing involves a narrower window directed toward sublexical orthographic units 
of the word.
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In the case of the students in this study, the absence of correlation between partial VAS and 
reading performance, together with the predominant classification of reading difficulties, 
suggests that students attempted global lexical access but without full success, possibly due 
to insufficient consolidation of the orthographic lexicon in long-term memory.

Another important aspect concerns the preference for lexical strategies. According to the dual-
route model (Coltheart et al., 2001), students are expected to initially rely on the phonological 
route during early literacy in order to construct orthographic lexical memory, which later 
supports lexical reading. This process is essential because it enables direct access to semantic 
processing, thereby freeing cognitive resources for text comprehension.

Although the model predicts the concomitant development of both routes, mastery of both 
would be expected by the end of the final years of Elementary School. In the present study, 
however, a substantial proportion of students continued to demonstrate learning difficulties.

These findings have important educational implications and confirm the study’s hypothesis, since 
despite the increase in correctly read words per minute, students had not yet reached adequate levels 
of reading accuracy, and even in the 5th grade, a considerable proportion remained below average.

Alves et al. (2021) highlight the strong relationship between fluency and reading comprehension, 
emphasizing that fluent reading requires accuracy, naturalness, and expressiveness. Thus, lack of 
fluency may compromise textual comprehension and, consequently, learning across academic subjects.

Rasinski (2017) also emphasizes that difficulties in foundational reading skills, such as word 
recognition and fluency, contribute significantly to early reading challenges and tend to persist 
throughout schooling, negatively impacting comprehension and overall reading performance.

Finally, visual-attention deficits have been associated with specific reading disorder (dyslexia) 
(Gavril; Roșan; Szamosközi, 2021; Germano et al., 2014), reinforcing the importance of early 
identification and intervention, as well as continuous monitoring of student performance.

The implementation of structured programs and ongoing monitoring allows observation of 
progress in fluency and reading comprehension during the early grades and throughout the 
school trajectory (Gavril; Roșan; Szamosközi, 2021; Germano et al., 2014; Pires et al., 2024).

In line with the cited authors, the findings of this study point to the need to review reading practices 
and educational monitoring in order to foster the development of the mental orthographic lexicon 
and promote reading automatization, thereby positively impacting reading comprehension.

CONCLUSION

The findings of this study allow us to conclude that there was an increase in the number of 
words read per minute and in the global visual-attention span as the school year progressed. 
However, no increase was observed in the partial visual-attention span, which is related to 
the use of the phonological route of reading.

Thus, the progression in the global visual-attention span, associated with the absence of 
progress in the partial span, suggests that the students in this study showed a preference for 
strategies that prioritize global word recognition through the lexical route.

Regarding the associations, it is concluded that there was an association between the visual-
attention span and the number of words read correctly per minute. However, such associations 
did not progress as expected and as described in the literature.

The results demonstrated positive and moderate relationships between the global visual-
attention span and the number of words read correctly per minute only for 3rd-grade students, 
indicating the predominant use of the lexical route to the detriment of the phonological route, 
which may have contributed to the lack of success in reading fluency.

Mastery of the lexical route presupposes that students have had opportunities to develop 
a mental orthographic lexicon stored in long-term memory. This lexicon is formed through 
systematic reading practices, with the contribution of the phonological route.

In the case of the students in this study, despite their preference for the lexical reading 
strategy, they did not reach adequate levels of reading fluency and were characterized as 
students with learning difficulties.

Finally, this study presents important educational and clinical implications for understanding 
the development of the long-term orthographic lexicon and the use of reading strategies, 
which directly impact reading fluency and text comprehension.
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