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Relationships between executive functions and 
reading fluency in reading comprehension
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Abstract: Contemporary approaches to the study of reading comprehension examine how multiple 
cognitive skills are interconnected. Within this framework, the aim of the present study was to explore the 
relationships between core executive functions, oral language skills and reading fluency in their effect on 
reading comprehension. A sample of 78 children in 5th and 6th grade of primary school were tested on 
reading comprehension and fluency, as well as on working memory, inhibition, cognitive flexibility, vocabulary, 
oral comprehension and fluid intelligence. Correlation, hierarchical regression, and mediation analyses were 
conducted. The results show that working memory predicts reading comprehension, even when controlled 
for oral language skills. However, when reading fluency is introduced into the model, only vocabulary and 
reading fluency are significant predictors. The mediation analysis shows that reading fluency is a complete 
mediator of the effect of working memory on reading comprehension. In addition, vocabulary was found to 
be a relevant predictor of reading comprehension, even controlling for other skills. These findings show that 
it is crucial to assess interactions between multiple cognitive processes when studying written language 
comprehension. Furthermore, they suggest that one way in which executive functions affect reading 
comprehension is indirect and that reading fluency mediates this relationship.
Keywords: Reading comprehension; Reading fluency; Vocabulary; Working memory.

ESP Relación entre las funciones ejecutivas 
y la fluidez y comprensión lectora

Resumen: Enfoques contemporáneos de estudio de la comprensión lectora examinan el modo en que 
múltiples habilidades cognitivas se interconectan. En este marco, el objetivo del presente estudio fue 
explorar las relaciones entre las funciones ejecutivas nucleares, las habilidades lingüísticas orales y la 
fluidez lectora, en su efecto en la comprensión lectora. Una muestra de 78 niñas y niños de 5° y 6° de 
escuela primaria fueron evaluados en comprensión y fluidez lectora, así como en memoria de trabajo, 
inhibición, flexibilidad cognitiva, vocabulario, comprensión oral e inteligencia fluida. Se efectuaron análisis 
de correlación, regresión jerárquica y mediación. Los resultados evidencian que la memoria de trabajo 
predice la comprensión lectora, incluso controlado por habilidades lingüísticas orales. Sin embargo, al 
introducir fluidez lectora al modelo, solo vocabulario y fluidez lectora son predictores significativos. El 
análisis de mediación demuestra que la fluidez lectora es un mediador completo del efecto de la memoria 
de trabajo en la comprensión lectora. Además, el vocabulario resultó ser un predictor relevante de la 
comprensión lectora, más allá de otras habilidades. Estos hallazgos muestran que es fundamental evaluar 
las interacciones entre múltiples procesos cognitivos al estudiar la comprensión del lenguaje escrito. 
Además, sugieren que una manera en que las funciones ejecutivas ejercen su incidencia en la comprensión 
lectora es indirecta y que la fluidez lectora es mediadora de dicha relación.
Palabras clave: Comprensión lectora; Fluidez lectora; Memoria de trabajo; Vocabulario.
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Introduction
The ability to understand written language is critical across multiple dimensions of life development (Florit & 
Cain, 2011; James et al., 2024), including academic achievement (Álvarez-Cañizo et al., 2015; Raudszus et al., 
2018; Ricketts et al., 2014). However, reaching reading comprehension (hereafter, RC) requires mastering a 
wide range of skills and competences (Sánchez Miguel et al., 2011), making reading one of the most complex 
cognitive activities we perform daily (Catts et al., 2005). Despite the pervasive need for reading in today’s 
society (Kim, 2023), a significant number of schoolchildren fail to comprehend written texts (Choi et al., 2017; 
James et al., 2023; National Center for Education Statistics, 2024; Torppa et al., 2020). This issue is further 
exacerbated by socio-economic and cultural background (OECD, 2023; UNESCO, 2024), which is of par-
ticular concern in countries where inequalities in this respect are found (OECD, 2022; Ortiz et al., 2024). On 
average across the 16 countries in the Latin American region, 40% of students in third grade and 60% of 
students in sixth grade do not reach the minimum level of fundamental skills in reading. Most countries in the 
region did not show significant improvements in the learning achievement of their primary school students 
between 2013 and 2019, with some countries experiencing setbacks (UNESCO, 2021). Having solid theo-
retical models to describe and understand how the multiple processes involved in RC interact is crucial to 
generate adequate educational proposals and design efficient intervention plans for children with difficulties 
in this area (Barnes et al., 2024; Guo et al., 2023; Kim & Snow, 2025; Taboada Barber et al., 2021).

RC involves being able to extract and construct meaning from text (Snow, 2002). To achieve this, de-
coding (Adams, 1990; Perfetti, 1999) and 3 (Hulme & Snowling, 2014; Nation et al., 2004, 2010; Nation & 
Snowling, 1997) are essential, as proposed by the Simple View of Reading (Gough & Tunmer, 1986; Hoover 
& Gough, 1990). These skills are distinguishable (Aaron et al., 1999; Oakhill et al., 2003), which is reflected 
in groups of readers with different types of difficulties. So-called poor comprehenders (Oakhill et al., 2003; 
Stothard & Hulme, 1992) are children who can decode accurately but struggle to understand what they 
read (Cutting et al., 2013; Oakhill, 1982; Ricketts et al., 2014). Although their cognitive profile remains under 
investigation (Escobar & Espinoza, 2024; James et al., 2023; Rodrigues et al., 2023; Spencer & Wagner, 
2018), there is evidence pointing to weaknesses in oral language as a key factor (Catts et al., 2003, 2006; 
Guo et al., 2023; Nation et al., 2004, 2010; Nation & Snowling, 1997, 1998, 2000; Stothard & Hulme, 1992).

Despite multiple studies have shown that a significant portion of the variance in RC can be explained by 
performance on Simple View of Reading-defined components (Catts et al., 2005; Georgiou et al., 2009; Joshi 
et al., 2015; Lonigan et al., 2018; Protopapas et al., 2012; Tobia & Bonifacci, 2015; Torppa et al., 2016), other 
publications have reported that not all cases of difficulty in RC can be attributed to problems in decoding or 
linguistic comprehension (Aaron et al., 1999; Morris et al., 2017). Thus, a growing body of research is pointing 
to the need to make this classic approach more complex (Cartwright & Duke, 2019; Duke & Cartwright, 2021; 
Kim, 2020; Kocaarslan, 2022; Taboada Barber et al., 2020). One way to achieve this is through considera-
tion of other cognitive processes that have been tested as relevant to RC (Georgiou et al., 2009; Guo et al., 
2023; Kim, 2020; Taboada Barber et al., 2021). Some researchers have examined multiple dimensions of oral 
language and have highlighted the influence of diverse language skills and knowledge on RC, beyond those 
explicitly stated by the Simple View of Reading (Cervetti et al., 2020). In this regard, the contribution of vocab-
ulary (Braze et al., 2007; James et al., 2021; Ouellette & Beers, 2010), syntactic processing (Catts et al., 2006; 
Tong et al., 2014) and morphological awareness (Carlisle, 2000; Kirby et al., 2025; Y. Liu et al., 2024; O’Reilly 
et al., 2012) have been documented.

Another component identified as fundamental to RC is reading fluency (hereafter, RF) (Duke & Cartwright, 
2021; Guo et al., 2023; Kocaarslan, 2022; Pikulski & Chard, 2005). RF has been defined as the combination 
of accuracy, speed and prosody in reading (Calet et al., 2017; Gómez Zapata et al., 2011; Rasinski et al., 2005). 
Fluent reading indicates that the reader is able to recognise written words with low cognitive effort (Paige 
et al., 2014). Thus, RF has been conceived as a bridge between decoding and RC (Pikulski & Chard, 2005; 
Rasinski, 2004). This hypothesis is explained by the automaticity theory (LaBerge & Samuels, 1974), which 
posits that reading automaticity enables attention to be directed to the semantic processes involved in RC. 
Research in languages of varying orthographic transparency has found that RF predicts RC (Ergül et al., 2023; 
Florit & Cain, 2011; Keresteš et al., 2024; Kim, 2015; Kim et al., 2010).

Likewise, contemporary models of RC (Taboada Barber et al., 2020) point out that higher-level cognitive 
processes such as inference making (Cain et al., 2001; Silva & Cain, 2015), monitoring (Cain et al., 2004; Oakhill 
et al., 2005), perspective taking and executive functions (hereafter, EF) (Helder et al., 2013; Kim, 2020, 2023; 
Taboada Barber et al., 2020) are important in the construction of textual meaning. EF, defined as the capacities 
that enable the regulation of goal-directed behaviour (Lezak, 1982), have been highlighted as fundamental in 
RC (see reviews in: Butterfuss & Kendeou, 2018; Follmer, 2018). Working memory (hereafter, WM), inhibition and 
cognitive flexibility are considered the core EF (Diamond, 2016). An extensive body of literature reports difficul-
ties in these EF in groups of poor comprehenders (Borella et al., 2010; Cain et al., 2004; Cain, 2006; Carretti et 
al., 2005; Carriquiry, 2022; Cartwright, Bock, et al., 2017; Cartwright, Coppage, et al., 2017; Escobar, Espinoza, et 
al., 2024; Pimperton & Nation, 2010; Potocki et al., 2017; Yuill et al., 1989).

Much of the research examining the link between EF and RC focuses on the role of WM (Follmer, 2018). 
According to Baddeley and Hitch’s (1974) model, WM is a capacity-constrained system that allows for the 
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temporary storage and manipulation of information needed to carry out a variety of cognitive activities (Baddeley, 
2012; Baddeley & Hitch, 1974). WM is critical for making sense of any sequential event, such as spoken language 
and written language (Diamond, 2016). In RC, WM would allow connecting new pieces of information with those 
already read or with prior knowledge (Follmer, 2018), and keeping the constructed mental representation acces-
sible (Cain et al., 2004). Studies in children reported that WM predicts performance in RC, beyond key process-
es such as vocabulary, oral language skills (hereafter, OLS), decoding and RF (Bizama Muñoz et al., 2019; Cain 
et al., 2004; Kirschmann et al., 2021; Nouwens et al., 2021; Seigneuric et al., 2000; Seigneuric & Ehrlich, 2005; 
Sesma et al., 2009). However, other publications in children have not found direct effects of WM on RC (Escobar, 
Meneses, et al., 2024; Johann et al., 2020; Spencer et al., 2020). One possible explanation for the differences 
reported across studies may lie in the modality used to assess WM. In all cases where significant correlations 
between RC and WM were found, the latter was evaluated using linguistic paradigms (Bizama Muñoz et al., 
2019; Cain et al., 2004; Kirschmann et al., 2021; Nouwens et al., 2021; Seigneuric et al., 2000; Seigneuric & 
Ehrlich, 2005; Sesma et al., 2009; Spencer et al., 2020). In contrast, the studies by Escobar et al. (2024) and 
Johann et al. (2020), which did not find associations between WM and RC, used visual paradigms. Additionally, it 
is worth noting that in the study conducted by Spencer (2020), verbal WM was significantly associated with RC, 
but this relationship was mediated by decoding. A meta-analysis comparing the performance of good and poor 
comprehenders on different WM tasks found that those requiring the processing of verbal stimuli are more 
suitable for distinguishing between these two groups of readers (Carretti et al., 2009).

In the comprehension process, the reader must set aside irrelevant information to avoid WM overload 
(Borella et al., 2010). This requires the efficient functioning of an attentional filter, given by inhibition (Nigg, 2000). 
Defined as the ability to suppress automatic responses, ignore irrelevant information or resist proactive inter-
ference (Friedman & Miyake, 2004), inhibition would play an important role in helping the reader to manage 
the information needed to comprehend (Butterfuss & Kendeou, 2018). Some research reported that beyond 
variables such as socioeconomic status, word reading, WM, processing speed and phonological awareness, 
inhibition exerts a significant weight on RC (Kieffer et al., 2013; Locascio et al., 2010). During the construction 
of textual meaning, inhibition may facilitate the appropriate prioritization of information (Tiscornia et al., 2021), 
mitigating the impact of distracting, outdated, or irrelevant content (Butterfuss & Kendeou, 2018). A number of 
studies have documented that poor comprehenders perform worse than their peers without RC difficulties on 
various tasks that require inhibition (Borella et al., 2010; Borella & De Ribaupierre, 2014; Cain, 2006; Carretti 
et al., 2005; Carriquiry, 2017; Cartoceti, 2012; De Beni & Palladino, 2000; Pimperton & Nation, 2010). In contrast, 
other studies found no associations between inhibition and RC in children (Johann et al., 2020; Nouwens et al., 
2021) and adolescents (Ober et al., 2019).

According to several literature reviews, cognitive flexibility is the least studied of the core EF in relation to RC 
(Butterfuss & Kendeou, 2018; Carriquiry et al., 2024; Follmer, 2018). Cognitive flexibility is understood as the abil-
ity to direct attention to appropriate stimuli (Morrison et al., 2010) and to switch between tasks or mental states 
(Miyake et al., 2000). Some authors propose that cognitive flexibility assists RC by facilitating the deployment of 
textual approach strategies (Kieffer et al., 2013), allowing the consideration of various aspects of the situation de-
scribed by the text (Guajardo & Cartwright, 2016), and helping to attend synchronously to multiple levels of written 
material (Cartwright et al., 2010). Studies in children found that cognitive flexibility impacts RC, even after con-
trolling for OLS, decoding, WM, naming speed and non-verbal intelligence (Guajardo & Cartwright, 2016; Kieffer 
et al., 2013; Nouwens et al., 2016; Søndergaard Knudsen et al., 2018). However, some publications show divergent 
results. Escobar and Espinoza (2024) found that cognitive flexibility does not directly impact on RC. Although 
cognitive flexibility was significantly correlated with RC, when RF and vocabulary –variables not simultaneously 
considered in the aforementioned studies– were included in the analysis, the direct effect of cognitive flexibility 
disappeared (Escobar & Espinoza, 2024). In addition to this methodological difference, the latter study also differs 
from previous ones in that the evaluated population consisted of readers of a transparent orthographic system 
(Spanish) (Seymour et al., 2003). On the other hand, other authors reported that domain-general cognitive flexibil-
ity does not predict RC (Cartwright et al., 2010; Colé et al., 2014); it was also found to be a less powerful predictor 
than domain-specific cognitive flexibility (Escobar, Meneses, et al., 2024; Søndergaard Knudsen et al., 2018).

In addition to integrating diverse processes and skills, contemporary approaches to RC address how these 
elements are interconnected with one another and with RC itself (Cartwright & Duke, 2019; Kim, 2017, 2020, 
2023; Taboada Barber et al., 2020). In this sense, new lines of research examine the indirect relationships that 
EF establish with RC (Chang, 2020; Escobar & Rosas Díaz, 2023; Georgiou & Das, 2018; Kieffer & Christodoulou, 
2020; Spencer et al., 2020), and propose that this perspective be considered in the pursuit of a more detailed 
and contextualised approach to the object of study (Escobar & Espinoza, 2024). Although still little explored, 
one of the variables proposed as a mediator between EF and RC is RF (Escobar & Rosas Díaz, 2023; Georgiou 
& Das, 2018; Kieffer & Christodoulou, 2020). This option is based on the existing evidence on the contribution 
of EF in the processes involved in word reading (Altemeier et al., 2008; Arrington et al., 2014; Christopher et al., 
2012; Colé et al., 2014; Escobar & Espinoza, 2024; Nouwens et al., 2021; Taboada Barber et al., 2021) which, to 
the extent that they are automated, promote RF (Adams, 1990; Cuadro & Abusamra, 2021; Paige et al., 2014). 
EF have even been shown to directly influence RF (Cartwright et al., 2019; Escobar & Espinoza, 2024; Kieffer & 
Christodoulou, 2020). A systematic review analysing how RF and EF are linked in RC found that only six studies 
between 2019 and 2023 addressed this question, according to the established inclusion criteria (Carriquiry et 
al., 2024). Furthermore, he reported that only half of the publications performed mediation analyses to examine 
the indirect role of EF on RC through RF, which makes it evident that this approach is still novel. The results of 
those publications showed some discrepancies, which may in part be due to the way in which RF was assessed 
(Carriquiry et al., 2024).
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Another line of research has explored the indirect impact of EF on RC based on associations between EF 
and OLS (Georgiou & Das, 2018). In the case of WM, it is often assumed that it is necessary to integrate the 
semantic and syntactic information of the words that make up sentences, while their representations are main-
tained in memory (Nouwens et al., 2021). Research in preschoolers reports that verbal WM explains variance in 
listening comprehension (Florit et al., 2009, 2011). It was also shown that, using non-verbal measures, inhibition 
- but not the other core EF - predicts syntactic skills in children (Kaushanskaya et al., 2017).

The findings reported in the literature on the indirect influence of EF on RC via OLS or RF are mixed. In 
relation to RF, Kieffer and Christodoulou (2020) found that RF partially mediates the effect of EF on RC, which 
is consistent with that reported by Peng et al. (2024), using a measure of reading-specific EF. With her DIER 
model, Kim (2020) showed that WM indirectly affects RC through OLS –vocabulary and syntax– and word read-
ing, which contribute to textual RF, which in turn predicts RC. In transparent orthographies, Kocaarslan (2022) 
found that the prosodic dimension of RF plays a full mediating role in the relationship between WM and RC, 
but Chrysochoou et al (2011) recorded that RF was not a mediator between executive skills and RC. In Spanish, 
Escobar and Rosas Díaz (2023) found that the indirect influence of EF on RC through RF is particular accord-
ing to the reading modality in question: inhibition does so through oral RF, while cognitive flexibility does so 
through silent RF. In contrast, Escobar and Espinoza (2024) identified that only WM boosted the RC of narrative 
and expository texts through RF. On the other hand, when comparing children with and without RC difficulties, 
Escobar et al. (2024) found that RF did not mediate the relationship between EF and RC. This coincides with that 
reported by Carriquiry et al. (in press), using a measure of silent RF.

Research examining the mediating role of OLS between EF and RC also shows heterogeneous results. 
Nouwens et al. (2021) did not find that the OLS assessed play this role. In contrast, other studies document-
ed the indirect effect of cognitive flexibility on RC through linguistic comprehension, but not that of inhibition 
(Kieffer et al., 2013; Taboada Barber et al., 2021), nor that of WM (Spencer et al., 2020). Taboada Barber et al. 
(2021) found an indirect impact of WM through linguistic comprehension only in bilingual learners, although 
Orsolini et al. (2022) noted that a component of WM impacted RC through listening comprehension only in 
monolingual learners. In a longitudinal study, Dolean et al. (2021) recorded that EF share significant variance 
in RC with oral and fluent decoding skills, although only the latter two independently predict RC development. 
Some researchers explored the role of vocabulary, in particular. Thus, its mediating role was detected between 
core EF and RC of different textual genres (Escobar & Espinoza, 2024), and between behavioural and read-
ing-specific EF and RC (Peng et al., 2024). Chrysochoou et al. (2011) found that vocabulary mediated several 
associations between WM and RC, while Escobar et al. (2024) noted this only for children without RC difficulties.

The present study
The creators of the Simple View of Reading have stated that much more remains to be understood about 
reading than is represented in their proposal (Hoover & Tunmer, 2018). One promising avenue is the interac-
tions between EF and RC (Escobar & Espinoza, 2024), considering foundational skills such as RF and OLS 
(Kim, 2020; Wolf et al., 2019). The findings reported in this regard are inconclusive, which suggests the need 
to extend the study. Thus, the aim of this study is to investigate the incidence of core EF on RC taking into 
account the effect of OLS and RF, in advanced primary school students (fifth and sixth grade).

We chose this school stage because we expect basic word recognition processes to be considerably 
developed (Chall, 1983), and thus reading to have acquired fluency beyond the lexical level (Kim & Wagner, 
2015). At this educational stage, RF would be a critical tool for learning (Sesma et al., 2009) and students are 
expected to read fluently in silence (Chen et al., 2025; Price et al., 2016). However, research on the RF-RC 
relationship shows a strong tendency to use measures of oral RF (Denton et al., 2011; Georgiou & Rothou, 
2024), which in turn is reflected in the literature on the mediating role of RF between EF and RC (Escobar & 
Rosas Díaz, 2023). Since the cognitive processes involved in each reading modality are distinct (Georgiou 
& Rothou, 2024; Kim et al., 2011; Price et al., 2016), the relationship they establish with EF would also be 
(Escobar & Rosas Díaz, 2023), it is necessary to increase the number of studies that evaluate silent RF (Chen 
et al., 2025). Based on the above and considering that sentence RF is a better predictor of RC than word RF 
in transparent orthographies (Kirschmann et al., 2021), we selected a task that assesses silent sentence RF 
(TECLE R) through the reading efficacy construct (Cuadro & Costa, 2020). We propose to make a contribution 
to the study of RC in transparent systems by evaluating a population of Spanish readers. Spanish is charac-
terised by a high consistency of grapheme-phoneme correspondence rules (Seymour et al., 2003), which fa-
cilitates early reading acquisition (Caravolas et al., 2013). It is relevant to take this into account when exploring 
the relationship between EF and RF, as such a link would be particular to the orthographic characteristics of 
the language (Dolean et al., 2021; Kocaarslan, 2022).

With respect to OLS, we include a measure of vocabulary as it is a strong predictor of RC performance 
(Lervåg & Aukrust, 2010; Suggate et al., 2018) and is often used as an indicator of OLS (Peng et al., 2018). In 
addition, we added a measure of sentence comprehension, following previous studies that integrate the syn-
tactic level when assessing OLS (Kieffer et al., 2013; Nouwens et al., 2021; Potocki et al., 2017; Spencer et al., 
2020; Tapia Montesinos et al., 2022).

Regarding the assessment of EF, we chose to evaluate WM using a verbal digit span paradigm, which 
is predominantly used in research exploring RC development in school-aged children (Arán-Filippetti & 
López, 2016; Kocaarslan, 2022; Nouwens et al., 2021; Potocki et al., 2017; Raudszus et al., 2018; Søndergaard 
Knudsen et al., 2018). Additionally, we selected the Yellow Red battery (Rosas et al., 2022) to assess inhibi-
tion and cognitive flexibility, because we aim to highlight the advantages of digital assessment. Specifically, 
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it reduces individual variability in the presentation of instructions and examples, as well as in the feedback 
provided during task performance, thus ensuring standardized administration (Ruffini et al., 2025). Moreover, 
Yellow Red evaluates EF in a playful manner (Rosas et al., 2022) and given that digital tools can increase 
children’s motivation, this may help maintain engagement throughout the assessment process (Day et al., 
2019) and allow for a more accurate examination of each child’s potential (Rosas et al., 2015). Finally, Yellow 
Red (Rosas et al., 2022) has been used in several of the few regional studies investigating the relationship 
between EF and RC (Carriquiry et al., in press; Escobar et al., 2024; Escobar & Rosas Díaz, 2023). We believe 
that continuing to use this instrument is important for ensuring comparability across Latin American studies.

In sum, the aim of this research is to explore the effect of EF, RF, and OLS on RC, as well as the relation-
ships among these variables in this effect. In line with previous studies, we hypothesise that EF will at least 
indirectly affect RC. Considering that the effect of EF on RC may vary depending on how they are assessed 
(Butterfuss & Kendeou, 2018), we expect to find discrepancies in the incidence of each. In particular, inhibi-
tion and cognitive flexibility may not be linked to RC as strongly as WM, as the tasks used to measure them 
do not require linguistic processing. As for OLS, we expect them to be relevant for RC, given the available 
evidence on their influence on advanced schooling children (Chen et al., 2025; Tapia Montesinos et al., 2022). 
We also hypothesise that RF will play a decisive role in RC, as widely documented (Georgiou & Rothou, 2024). 
Regarding the interactions between the different variables, making detailed predictions is challenging be-
cause the literature shows mixed results. Nevertheless, taking into account research on transparent orthog-
raphies (Escobar, Espinoza, et al., 2024; Escobar & Espinoza, 2024; Escobar & Rosas Díaz, 2023; Kocaarslan, 
2022), we expect to find that the effect of EF on RC will be mediated by RF and OLS.

Method

Participants
The initial sample consisted of 85 5th grade (n = 55) and 6th grade (n = 30) primary school children from two 
private educational institutions with medium-high educational opportunities (Abusamra et al., 2010) in the 
city of Montevideo, Uruguay. According to this classification, the schools were characterized by the following 
aspects: most of their students came from a middle-high socioeconomic background, the repetition rate 
was very low, the institutions had libraries, laboratories, computer rooms, and spaces for physical activities, 
the school day was either half or full time, and the schools offered extracurricular activities. Children from 
both institutions were exposed to English on a daily basis. Participants met the following inclusion criteria: 
no diagnosis of neurodevelopmental, sensory or cognitive deficits; no history of school year retention; being 
native Spanish speakers. These data were provided by the Psychopedagogical Department of each school. 
In addition, six children who obtained an IQ below 85 on the Factor g fluid intelligence test (Cattell & Cattell, 
2009) were excluded from the analysis. Additionally, the group test data of one of the participants could not 
be obtained, so he was also eliminated from the analysis. Thus, the final sample consisted of 78 children 
(46.2% female; 62% from 5th grade). The mean age was 11.5 years (SD: 0.58).

Measures
Reading comprehension. The Sentence Comprehension and Text Comprehension subtests of the 
Uruguayan version of ELFE II (Cuadro et al., in press) were used to assess RC. In Sentence Comprehension 
(37 items), children must complete a sentence by choosing the correct word from five options. In Text 
Comprehension (26 items), short statements or texts are presented followed by questions with four response 
options. Children have access to each statement or text while responding to the questions, allowing them to 
reread the material as many times as necessary. Items are designed considering coherence, information and 
genre. In both subtests, participants must complete as many items as possible within a time limit of three and 
seven minutes, respectively. Scoring is based on the number of correct responses. The internal consisten-
cy of each subtest is considered in terms of accuracy and speed. Thus, Cronbach’s alpha for the Sentence 
Comprehension subscale is .82 and .81; and for the Text Comprehension scale is .87 and .93, respectively. For 
the RC variable, the sum of both subtests was calculated, as established by the task.

Reading fluency. TECLE R (Cuadro & Costa, 2020) was used for the assessment of reading efficacy. In 
this task, children are confronted with a sentence whose final word is omitted and must choose a word that 
completes the sentence from four options. Among the choices is the correct word, along with three other 
words that function as distracters of different types: lexical, phonological and orthographic. Deciding which is 
the right word involves not only accuracy and speed of word recognition but also understanding the meaning 
of the sentence. The running time is five minutes, during which time the children must complete as many of 
the 64 items as possible. Direct scoring is applied to evaluate responses, with correct scores obtained by 
subtracting omissions and errors from the total number of responses. The test-retest reliability study shows 
a coefficient of temporal stability of .88.

Vocabulary. The Spanish version of the Peabody test (Dunn et al., 2010) was used to assess vocabulary. 
In this test, four images are presented. The task is to choose the one that corresponds to the meaning of a 
given word. There is no time limit. The test consists of 192 items, applied in sets of 12, and it stops after eight 
or more errors in a set. The score is obtained by subtracting the total number of errors from the number of the 
last item reached. Cronbach’s Alpha ranges from .80 to .99 depending on the norm groups.

Oral Comprehension. The subtest Following Directions from CELF 5 in its Spanish version (Wiig et 
al., 2018) was administered to assess the ability to interpret, remember, and carry out oral instructions of 
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increasing length and complexity. The test consists of 33 items, where children must identify figures ac-
cording to an oral instruction. Each correct answer adds one point, and the test stops after four consecutive 
errors. The final score is the sum of correct answers. Reliability, estimated by the split-half method, ranges 
from .83 to .88 for the ages studied.

Working Memory. The Spanish version of the Digits subtest from WISC V (Hernández et al., 2015) was 
used. This test consists of three parts: Digit Span Forward, Digit Span Backward, and Digit Span Sequencing. 
In the first part, participants must repeat a series of digits in direct order; in the second part, they must repeat 
the series in reverse order; and in the third part, the task is to repeat the series of digits in ascending order. 
In all three parts of the test, the items consist of two attempts. Each attempt grants one point for a correct 
answer and zero points for an incorrect or unanswered response. The total score for Digits is the sum of the 
scores from the three parts. The reliability of the task, estimated by the split-half method, ranges from .90 to 
.91 for the ages studied.

Inhibition. To assess inhibition, the Arrows subtest from the Yellow-Red battery (Rosas et al., 2022) was used, 
which employs a digital tablet-based format. In this test, a model arrow is displayed on the screen alongside three 
arrows serving as response options. The arrows point either to the right, left, up, or down. In the first three cases, 
the child must tap the arrow pointing in the same direction as the model arrow, but they must refrain from touching 
anything when the model arrow points downward. Arrows consists of 36 items, eight of which involve inhibition 
tasks. The first 15 items are presented for two seconds, while the remaining 21 items are presented for one sec-
ond. One point is awarded for each correct response, and zero points are given for each incorrect or anticipatory 
response (reaction time under 200 milliseconds). Cronbach’s Alpha is .88.

Cognitive Flexibility. The Trios subtest from the Yellow-Red battery (Rosas et al., 2022) was used to as-
sess cognitive flexibility. The task involves identifying a shared classification criterion among three of the four 
stimuli presented on the screen. The criterion can be shape (circle, square, triangle, pentagon), colour (green, 
red, yellow, blue), or size (large, small). The classification criteria are not explicitly stated. Based on the chil-
dren’s responses, the tablet provides clear and explicit feedback regarding the correctness of their choices. 
After five consecutive correct responses, the selection criterion changes without the children’s knowledge, 
requiring them to discover the new criterion. There is no time limit for item presentation. The test consists 
of 21 items: five based on the implicit colour criterion, five on shape, five on size, and six on mixed (random) 
criteria. Children have three attempts to identify the criterion; each incorrect attempt is considered an at-
tentional error, while failure to identify the criterion after three attempts is considered a perseverative error. 
Correct responses on the first attempt receive one point, 0.6 points on the second attempt, and 0.3 points 
on the third attempt. One point is subtracted for each attentional error, and two points for each perseverative 
error. The test is discontinued after three consecutive incorrect responses. Cronbach’s Alpha is .86.

Fluid intelligence. Fluid intelligence was assessed using Factor g (Cattell & Cattell, 2009). This task con-
sists of four subtests composed of visual stimuli without cultural content: Series, Classification, Matrices and 
Conditions. In Series, the option that completes an incomplete sequence must be selected. In Classification, 
children must identify the different figure among five options. In Matrices, children must choose the correct 
alternative to complete a matrix. Under Conditions, children select the figure that meets the same criteria as 
the reference. Each subtest has a time limit (between two and a half and four minutes), and the total score 
corresponds to the sum of the correct answers. The reliability, calculated by the method of two halves, is rxx 
= .80 for grade 5 and rxx = .76 for grade 6.

Procedure
First, the participants’ parents signed the informed consent form, and the children gave their written con-
sent. These steps and the other study procedures were governed by the Research Ethics Committee of the 
Universidad Católica del Uruguay, which authorised this research. Participants were assessed in the first 
months of the second semester of the current educational year in two sessions of approximately 50 minutes 
each. In the first instance, the main author administered the tasks to assess RC, RF and fluid intelligence. This 
assessment was carried out in groups in the children’s classrooms, in the presence of their teachers. Multiple 
examples and practice opportunities were provided, and the instructions were repeated as many times as 
necessary to ensure understanding by each student. Both adults monitored the students’ work during the 
administration of the tasks. Subsequently, the children were assessed individually in the OLS and EF in ap-
propriate rooms close to the classrooms. This assessment was carried out by the main author and a group 
of advanced students of Psychopedagogy, selected based on their academic record and specially trained 
for this purpose -both in theoretical and practical sessions-. The total evaluation time per child was approx-
imately one hour and forty minutes. The tasks were administered in such a way that the required response 
modality alternated, in order to keep the children attentive and motivated.

Data Analysis
Data were analysed using correlation analysis, hierarchical regression and mediation analysis. Correlation 
analysis used Pearson’s and Spearman’s correlation coefficients (r, s). For the hierarchical regression analy-
sis, the EF variables were entered first (Model 1), the OLS (vocabulary and oral comprehension) were entered 
second (Model 2), and finally RF was added to the model (Model 3). The three models obtained satisfactory 
values in the assumption tests (Shapiro-Wilk normality tests not significant, collinearity with VIFs less than 
1.22, and Darwin-Watson autocorrelation tests not significant). Finally, based on the results of the hierarchical 
regression, a mediation analysis was conducted to determine whether RF acted as a mediator of the effect 
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of WM on RC. A traditional method for mediation testing was used (MacKinnon et al., 2007), followed by a 
bootstrap test to confirm the pattern (Preacher & Kelley, 2011).

Results
Tables 1 and 2 show the descriptive statistics and correlations between the variables. All variables in the 
study met the assumptions of normal distribution in terms of kurtosis (George & Mallery, 2019); however, 
cognitive flexibility and oral comprehension did not reach the acceptable values of skewness to meet 
the assumption of normality (see Table 1). For this reason, the correlation matrix included Spearman’s 
rank coefficient (s) in addition to Pearson’s coefficient (r). Table 2 shows the correlation matrix. Following 
Cohen (1988), values of 0.1, 0.3 and 0.5 were considered as small, medium and large correlation values, 
respectively.

Table 1. Descriptive statistics

Variable Mean Median SD Skewness Kurtosis N
WM 26.1 26 3.4 -0.07 -0.09 78
CF 19.2 20 2.36 -1.23 0.044 78
Inhibition 31.9 33 3.20 -1.01 0.56 78
Vocabulary 123 125 13.8 -0.53 0.81 78
OC 26.9 28 3.28 -1.21 1.80 78
RF 49 51 9.3 -0.27 -1 78
RC 47.4 47 8.3 -1 0.53 78

Note. CF = cognitive flexibility; OC = oral comprehension; SD = standard deviation; N = number of subjects.

Table 2. Correlation matrix

Variable CC RC RF WM CF Inhibition OC

RF
Pearson’s r 0.74***

Spearman’s ρ 0.75***

WM
Pearson’s r 0.32** 0.31**

Spearman’s ρ 0.32** 0.29**

CF
Pearson’s r <0.1 <0.1 0.22*

Spearman’s ρ <0.1 <0.1 0.19

Inhibition
Pearson’s r 0.11 0.21 <0.1 <0.1
Spearman’s ρ 0.12 0.30** <0.1 <0.1

OC
Pearson’s r 0.29** 0.27* 0.22t 0.24* <0.1
Spearman’s ρ 0.41*** 0.34** 0.29** 0.21t <0.1

Vocabulary
Pearson’s r 0.45*** 0.27* 0.12 0.13 <0.1 0.21t

Spearman’s ρ 0.51*** 0.30** 0.17 0.14 <0.1 0.34**

Note. CC: correlation coefficient; CF = cognitive flexibility; OC = oral comprehension. *p≤0.05; ** p≤0.01; ***p≤0.001; t p≤ 0.10.

Correlation analyses revealed that RC correlated significantly with all variables except inhibition and cog-
nitive flexibility. The correlation between RC and RF was very strong, while the correlation between RC and WM 
and both OLS variables was moderate, with a higher association between RC and vocabulary. Additionally, 
a moderate correlation was found between WM and RF, as well as a weak correlation between WM and oral 
comprehension. Both OLS variables were significantly correlated with each other, and each had a weak/
moderate correlation with RF.

In order to determine the contribution of the variables WM, vocabulary, oral comprehension and RF to 
RC, controlling for the rest of the variables, a hierarchical regression analysis was performed (see Table 3). 
Because inhibition and cognitive flexibility were not correlated with RC, these variables were not included 
in the regression. In the first stage (Model 1), WM was added, and it significantly predicted RC, F (1,76)=9.2, 
p=0.003, adjusted R2=0.10. In the second stage (Model 2), OLS variables were included, resulting in a 19% 
increase in explained variance F (3, 74)=3.74, p<.001, adjusted R2=0.28. In this model, vocabulary and WM 
significantly predict RC, even controlling for the other two variables. In the last stage (Model 3), the addition 
of RF caused a 32% increase in explained variance F (4,73)=30.2, p< .001, adjusted R2=0.60. In this model, 
only RF and vocabulary significantly explained the variance in RC. All three models met the assumptions of 
normality, autocorrelation and collinearity. The addition of the RF components to the final model caused WM 
to cease to be a significant predictor of RC, as indicated by the significance value of the beta obtained. These 
results suggest that RF could play a mediating role in the relationship between WM and RC. Based on this, a 
mediation analysis was performed.
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Table 3. Hierarchical Regression Results: Beta Estimator Values for Predictor Variables in Models 1, 2, and 3.

Variable Model 1 Model 2 Model 3
WM 0.788 (0.26) ** 0.6 (0.24) * 0.21 (0.18)
Vocabulary 0.23 (0.006) ** 0.16 (0.04) ***

OC 0.39 (0.25) 0.11 (0.19)
RF 0.56 (0.07) ***

Note. OC = oral comprehension. The values in parentheses correspond to the standard 
errors associated with the beta estimator. *p≤0.05; ** p≤0.01; *** p≤0.001.

Figure 1 and Table 4 illustrate the stepwise model followed to assess medication (MacKinnon et al., 2007). 
Step 1 shows that WM is a significant predictor of RC performance (path c). Step 2 shows that WM makes a 
significant contribution to RF (path a). In Step 3, RF is a significant predictor of RC (path b). Finally (step 4), 
when WM is controlled, RF remains a significant predictor of RC (path c’,b). However, when the whole model is 
considered, WM no longer significantly predicts RC as it did at the beginning (path c’,b). This situation shows 
that RF plays a fully mediating role in the relationship between WM and RC. In turn, the model shows that WM 
and RF combined (and in the absence of other factors) explain 56% of the variance in RC. When vocabulary 
is added, the variance explained rises to 62% (Model 3).

Table 4. Stepwise Mediation Results

Analysis Estimators Visual Description

Step 1 WM, RC; path c β= 0.78**

SE= 0.24

Step 2 WM, RF; path a β= 0.84**

SE= 0.29

Step 3 RF, RC; path b β= 0.56***

SE=0.07

Step 4 WM, RF, RC; path 
b,c`

βb= 0.63***

SE= 0.07
βc`= 0.26
SE= 0.19

Note. SD = standard errors. *p≤0.05; ** p≤0.01; *** p≤0.001.

Table 5. Bootstrap Mediation Test Results in R

Type of effect β Valor p 95% CI beta 
lower limit

95% CI beta 
upper limit

Total 0.78 0.002 0.30 1.24
Direct 0.25 0.11 -0.05 0.64
Indirect 0.53 0.004 0.17 0.87

Note. Total effect = t = ab + c′. Direct effect = c′ = t − ab. Indirect effect = ab = t − c′. 
The 95% CIs were obtained using the bootstrap test with 1000 resamples.

Figure 1. Mediation Model
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The second approach used to test the mediation effect of RF on the WM and RC relationship was the 
bootstrap (re-sampling) method (Tingley et al., 2014). This method involves randomly creating a series of new 
sets of observations (resamples) from the original data. Statistical calculations are performed on the distribu-
tions obtained from these new data sets, and the process is repeated hundreds of times. The bootstrap test 
for mediation was performed using R statistical software (Tingley et al., 2014).

Table 5 shows that the indirect effect of WM on RC (path a,b in Figure 1) is significant and that the bias-cor-
rected confidence intervals do not include zero. On the other hand, the direct effect of WM on RC (path c′, 
controlling for a,b) is not significant and the confidence interval (CI) includes zero. This demonstrates, like the 
traditional test above, that RF has a full mediation effect on the relationship between WM and RC.

Discussion
The aim of this study was to explore the relationships between core EF, OLS and RF in their effect on RC. The 
results suggest that the effect of WM on RC is mediated by RF. Furthermore, vocabulary was found to play a 
relevant role in RC, even when controlling for other variables.

From the analysis of correlations, it stands out that the strongest link is that of RC and RF. This result is in 
line with previous studies in Spanish, which show significant relationships between both variables (Álvarez-
Cañizo et al., 2015; Suárez-Coalla et al., 2020) and report that weaknesses in RF are linked to low perfor-
mance in RC (Álvarez-Cañizo et al., 2015). It is also worth highlighting the significance of the correlations 
between both OLS and RC measures. This relationship suggests that oral and written language processing 
are strongly linked, which is supported by theoretical (Kim, 2020; Nation, 2005) and empirical background 
(Suggate et al., 2018; Wolf et al., 2019). Consistent with some previous studies (Kieffer et al., 2013; Nouwens 
et al., 2021; Potocki et al., 2017), the associations between the different EF were not particularly significant. 
These results illustrate the diversity underlying the core of the EF proposed by Miyake et al. (2000) and sup-
port the assessment of each executive component in its relationship with RC independently (Kieffer et al., 
2013; Potocki et al., 2017). Accordingly, WM was the only EF component that was significantly correlated with 
RC. This result differs from those obtained in some previous studies in similar populations (Escobar, Espinoza, 
et al., 2024; Escobar & Espinoza, 2024). This could be due to the fact that in those studies the three core EF 
were assessed using instruments that required the processing of linguistic stimuli, unlike our study, in which 
the only measure of verbal modality was the WM. This is consistent with precedents that point to the rele-
vance of considering the linguistic dimension of the corresponding executive function, as it would be the one 
particularly involved in RC (Cartwright et al., 2020; Escobar, Meneses, et al., 2024; Pimperton & Nation, 2010).

The results of the hierarchical regression shed light on the effect of the different variables on RC. As hy-
pothesised, vocabulary was a significant predictor, even controlling for WM (Model 2) and RF (Model 3). This 
result is consistent with previous studies in Spanish that highlight vocabulary as one of the best predictors 
of RC (Abusamra et al., 2020; Tapia Montesinos et al., 2022), and even with those that point out that it is an 
independent predictor of EF (Eason et al., 2012; Escobar & Espinoza, 2024). RC depends on access to the 
meaning of the words read (Perfetti, 2010), and a large vocabulary provides robust and easily retrievable 
representations of meaning necessary for textual processing (Rosemberg, 2021). In contrast, contrary to our 
expectations, oral comprehension exerted a weak effect on RC when controlling for other factors. This disa-
grees with some previous evidence reporting that oral comprehension predicts RC, even controlling for WM 
(Kieffer et al., 2013; Orsolini et al., 2022). These differences could be because the measures used to assess 
oral comprehension were different. While in this study the task involved only the receptive dimension of lan-
guage, in those of Kieffer et al. (2013) and Orsolini et al. (2022), the productive dimension was also involved. It 
could be considered that these measurements, which are more comprehensive than ours, could capture the 
influence of oral comprehension more strongly, and thus have a significant impact on RC. Another difference 
with our work is that, in the studies mentioned above, vocabulary was not part of the analysis. These different 
methodological approaches would also affect the results of each study.

As for WM, it was found to predict RC (model 1), and this relationship holds when controlling for vocabulary 
and oral comprehension (model 2). This result is consistent with the literature documenting that WM makes 
a significant contribution to RC (Ergül et al., 2023; Nouwens et al., 2021). It is also consistent with the findings 
of the meta-analysis conducted by Peng et al. (2018), who recorded that when controlling for vocabulary, WM 
uniquely contributes to RC. In the present study, when introducing RF into model (3), we found that vocabulary 
and RF are significant predictors of RC, but WM is no longer significant. This also aligns with the results of 
Peng et al. (2018), who show that the relationship between WM and RC loses significance when vocabulary 
and decoding (assessed by accuracy and RF) are controlled simultaneously. The authors suggest that the 
relationship of WM to RC involves both decoding and vocabulary. In our case, we tested the hypothesis that 
WM influences RC through the mediation of RF. According to the analyses conducted, we found that such 
mediation was total (Tables 4 and 5).

This result provides clear evidence that RC is not the consequence of the mere sum of isolated processes, 
but rather of the integrated functioning of these processes as a system (Kintsch & Rawson, 2005). In particu-
lar, we have demonstrated that the influence of WM on RC is fundamental, yet indirect, through its effect on 
silent RF. The task used to assess this variable (TECLE) requires processing the words that make up the stim-
ulus sentence, as well as the words and pseudowords included among the response options. Thus, one way 
WM may have affected silent RF is by enabling the establishment of grapheme-phoneme correspondences 
(Baddeley et al., 1985) and the integration of phonological, orthographic, and semantic representations of 
words (Peng et al., 2018). Moreover, TECLE requires syntactic and semantic processing at the sentence level. 
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Thus, a second way in which WM may have influenced silent RF is by supporting the active maintenance of 
representations from the initial parts of the sentences and their integration with those from the final parts 
(Horne et al., 2022). Ultimately, WM contributed to the construction of textual meaning by assisting in several 
ways the skills involved in silent RF. This finding aligns with the current emphasis in the academic community 
on the need to analyze the processes involved in RC simultaneously, to better understand the nature of their 
relationships (Kim, 2023; Liu et al., 2024; Taboada Barber et al., 2020).

To the best of our knowledge, the study by Kocaarslan (2022) constitutes the only precedent in a trans-
parent language that reports evidence similar to ours. The author recorded that RF components (accuracy, 
speed and prosody) explained variance in RC, after controlling for sustained attention and WM, although only 
prosody contributed uniquely to the model. Furthermore, he showed that prosody fully mediated the relation-
ship between WM and RC. Based on his result, Kocaarslan (2022) proposed that prosody would collaborate 
with RC by retaining a phonological sequence in WM and thus facilitate the construction of the textual mental 
representation. The prosody assessment conducted by Kocaarslan (2022) shows a notable difference from 
our study. However, it should be noted that prosodic information is captured by the reader even in silent 
reading (Ashby, 2006). Given that the participants in this study were readers without difficulties (according to 
the inclusion criteria), with sufficient experience for their reading to have acquired certain prosodic features 
(Álvarez-Cañizo et al., 2018; Calet et al., 2015; Kuhn et al., 2010), it could be considered that these would have 
been involved during the performance of the RF task. Thus, it could be speculated that to choose the missing 
word in TECLE R, the application of prosodic components during stimulus processing would have facilitated 
the integration of lexical and sentence-level information into a coherent model of comprehension (Paige et 
al., 2014). Future research is needed to extend studies in this direction, including the assessment of prosody 
as a dimension of RF.

Our result also presents points of contact with other studies that report that WM affects RC through RF, al-
though they also report other simultaneous mediation effects, such as word reading and vocabulary (Escobar 
& Espinoza, 2024; Kim, 2020). On the other hand, this work disagrees with some previous studies in Spanish, 
which did not find RF to mediate the effect of WM on RC (Carriquiry et al., in press; Escobar, Espinoza, et al., 
2024). These differences could be due to methodological aspects. Escobar et al. (2024) included in their 
mediation analysis the vocabulary variable, operationalised by means of a task of reading utterances in which 
synonyms had to be identified. It is possible that the prominent vocabulary mediation recorded in their study 
was linked to being cognitively closer to the RC task than the RF task -which did not require syntactic pro-
cessing but primarily involved word recognition-. On the other hand, the RC task in the study by Carriquiry et 
al. (in press) did not involve a time limit, unlike the RF task which did require speed. These particularities could 
mean that the relationship between the variables was not significant.

Finally, the result of the present study disagrees with that reported by Liu et al. (2024), who found that the 
effect of WM on RC was completely mediated by language comprehension skills (vocabulary and morpho-
logical awareness), but not by decoding (assessed as word reading accuracy and fluency). The differences 
found could be because the model by Liu et al. (2024) included visual search ability, which showed a stronger 
effect on decoding than WM. This made the latter’s indirect pathway to RC, through decoding, not significant. 
It should be kept in mind that the Chinese written system has high visual complexity compared to alphabet-
ic systems (Chen et al., 2025). In addition, in the study by Liu et al. (2024), a list of isolated words was used 
to assess RF, which was combined with a measure of Chinese character recognition to form the decoding 
variable. This measure of reading ability disagrees in several respects with that of our study, which may also 
explain the disparities between the findings.

The result we obtained confirms that RF is a critical skill in Spanish (Gutiérrez & Jiménez, 2019) and agrees 
with numerous precedents that demonstrate its ability to predict RC (Ferroni, 2021; Kim & Pallante, 2012; 
Tapia Montesinos et al., 2022). In particular, the present study adds evidence in favour of the importance of 
silent RF in advanced grades (Chen et al., 2025). Furthermore, the results align with previous studies sug-
gesting that higher-level cognitive skills, such as WM, impact on reading development by influencing specific 
reading skills (S. Liu et al., 2024), such as silent RF. These data suggest that, as indicated by the National 
Reading Panel (2000), RF should have a central place in classrooms, in service of RC. The collected evi-
dence shows that even in advanced grades, fluent reading promotes RC, which is the ultimate goal of read-
ing (García Madruga, 2006). Understanding written texts is an extremely complex cognitive skill (Kintsch & 
Rawson, 2005; Seidenberg et al., 2020), requiring the simultaneous and coordinated work of multiple pro-
cesses (Cartwright, 2012; Castles et al., 2018; Sánchez Miguel et al., 2011). The less cognitive effort required 
to access the written code, the more cognitive resources are available for constructing textual meaning 
(Kuhn & Stahl, 2002; Paige et al., 2017).

The findings illustrate the multicomponential nature of RC (Abusamra et al., 2010) and the underlying in-
terconnection between the skills involved (Kim, 2023), which entails a number of practical implications. First, 
it highlights the need to stimulate RC in an integrated manner (Liu et al., 2024), both in general classroom 
instruction and in addressing children with difficulties. At the school level, practices aimed at strengthening 
OLS, such as vocabulary, along with specific reading skills like silent RF, should be included in the curriculum. 
The instruction of these skills should be explicit and systematic (National Reading Panel, 2000). Moreover, 
insofar as WM, along with other higher-order functions, constitutes the foundation upon which the linguistic 
skills that support reading are built, its promotion should be considered to optimize the development of RC 
(Kim, 2020). EF are malleable (Zelazo & Carlson, 2012), and multiple programs exist for their development 
(Diamond & Ling, 2019). However, the literature agrees that the most effective interventions to improve RC 
are those that stimulate EF in specific reading contexts (Cartwright & Palian, 2024; Melby-Lervåg & Lervåg, 
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2014; Ruffini et al., 2025). This should be taken into account when designing concrete educational propos-
als. Furthermore, school and community centers that adopt preventive approaches could anticipate that 
weaknesses in WM, RF, or vocabulary, will affect the development of RC. In this way, the early detection of 
difficulties in any of these skills would provide an opportunity to promptly address potential problems in RC.

In addition, the findings suggest that children with weaknesses in WM may need specific help to construct 
the meaning of the texts they read. Simple interventions, such as highlighting important information, empha-
sizing key words, and reducing irrelevant content, could help these children focus their cognitive resources 
on processing what is essential for comprehension. In addition, these children could improve their RC skills 
through individualized and scaffolded training, in which they practice connecting new information with their 
prior knowledge during reading tasks (Ruffini et al., 2025). Additionally, according to the results of the present 
study, these children may be at risk of developing difficulties in RF. Implementing high-frequency interven-
tions specifically targeting the mastery of this skill would be key. Among evidence-based practices for im-
proving fluency, repeated and timed reading stands out, where motivational aspects and the intensity level 
should be carefully adjusted according to the child’s level of difficulty (Gutiérrez & Jiménez, 2019). For those 
who show weaknesses in vocabulary, teaching relevant background knowledge (Peng et al., 2024) and strat-
egies for independently accessing word meanings (Gutiérrez & Jiménez, 2019) could increase their chances 
of understanding what they read.

The findings of this research should be viewed with caution as they have several limitations. Firstly, the 
sample selected was small in quantitative and qualitative terms. Future research should cover more children 
and include a diversity of reading profiles, both in terms of experience and proficiency. This would enable a 
deeper understanding of the skills examined in a more comprehensive way. Linked to this point, it would be 
pertinent for future studies to integrate prosody as a key component of RF (Calet et al., 2017; Groen et al., 
2019; Wade-Woolley et al., 2022) and thus extend the exploration of its mediating role between EF and RC. 
In addition, it would be advisable for further research to use multiple measures to assess the variables under 
study (Kieffer et al., 2013; Kim, 2020). In particular, assessing all EF with linguistic stimuli would reduce the 
clear limitation that this work presented in terms of the disparity of the modalities used.

In summary, this study makes a contribution to the understanding of the cognitive processes involved in 
written language comprehension by highlighting the full mediating role of RF in the impact of WM on RC. This 
constitutes a contribution that integrates with contemporary perspectives on textual comprehension, enrich-
ing the approach originally postulated by the Simple View of Reading.
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