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Abstract

Many studies have investigated how cognitive factors (e.g., working memory and attention) and
emotional-motivational factors (such as foreign language anxiety) may impact foreign language
(FL) learning. Despite this progress, there is still much to be understood about the combined
effect of these factors on the FL learning process. This systematic review aims to address this
gap by analyzing the relationship between foreign language anxiety and cognition.

The review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines. The search strategy identified 278 studies, of which only 13 eligible
records were identified, after the screening process.

The eligible studies explored the relationship between foreign language anxiety and cognitive
factors, such as cognitive load, working memory, attention, and need for cognition. These studies

generally indicated that foreign language anxiety (FLA) is associated with higher cognitive load,
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lack of attention and poorer working memory functioning. This result is fully supported by the
metanalytic result (6=-0.28, Z=-10.20, SE= 0.027, p<0.001).

Future research should specifically examine the impact of FLA on cognitive abilities, focusing
on intra-linguistic factors in native and foreign languages. Conducting rigorous experiments with
robust random sampling and similar instruments will help making the results comparable and

generalizable.

Keywords: foreign language anxiety; cognitive load; cognition; attentional control;

working memory.
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Introduction

For the past forty years, a growing emphasis on learning a foreign language (FL) and its
related challenges (Cornoldi, 2019) has emerged. This emphasis relates the cognitive
components (e.g., attention, memory, executive functions, etc.) as well as emotional and
motivational factors (e.g., self-efficacy, perceptions of one’s FL ability, anxiety, etc.). Cognitive
scientists and psycholinguistic experts have examined foreign language learning difficulties, with
the first emphasizing the role of cognitive factors, such as working memory capacity and
attentional shifting, and the former focusing on the impact of emotional and motivational
aspects, including anxiety.

Numerous researchers have explored the role of working memory and its components in
learning a foreign language, namely phonological loop, central executive, and visuospatial
sketchpad (Atkins & Baddeley, 1998; Baddeley et al., 1998; 1.-J. Chen & Chang, 2009; Cheung,
1996; Chow et al., 2021; Gathercole et al., 2003; Geva & Ryan, 1993; Harrington & Sawyer,
1992; Palladino & Cornoldi, 2004; Palladino & Ferrari, 2008; Service, 1992). Their findings
indicate that working memory plays a more significant role in FL learning compared to learning
one's mother tongue (L1) because of the dual linguistic analysis required (Dijkstra, 2005) and the
higher cognitive resources needed to suppress interference between the two languages (Chen and
Chang, 2009; Chow, Mo, and Dong, 2021). Many studies have indicated that verbal working
memory has a greater impact on reading in a foreign language than the visuo-spatial component
(e.g., Gathercole et al., 2003). These studies suggest a strong involvement of the phonological
loop in foreign language reading processes. The phonological loop has been strongly associated
with the development of vocabulary in second language acquisition, both in children (for

example, Service, 1992; Cheung, 1996) and in adults (Atkins and Baddeley, 1998). The central
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role of the phonological loop in learning words with unfamiliar sounds has also been
acknowledged ( Baddeley et al., 1998).

Concerning the central executive, some researchers have discovered a relationship
between fluency in a foreign language and the function of the central executive in both adults
(Harrington and Sawyer, 1992) and children (Geva and Ryan, 1993). Some studies in Italy by
Palladino and Cornoldi (2004) and Palladino and Ferrari (2008) sought to investigate the
potential correlation between challenges in learning a foreign language and impairment in
working memory. These studies included assessments of working memory using tests in the
participants' native language. These studies revealed no deficiency in the central executive, as
indicated by the "listening span test" (De Beni et al., 1998), suggesting that the working memory
impairment in children with foreign language learning difficulties specifically impacts peripheral
processes, notably the phonological loop. These results indicate that the deficit in verbal working
memory is only limited to its passive component, as measured by the direct digit span.
According to Cornoldi and Vecchi (2003), the working memory model suggests that verbal and
visual-spatial working memory processes can operate in passive and active modes. The first
mode involves learning a sequence of digits or cube positions and then reproducing this sequence
(e.g., direct digit span, direct Corsi task). It requires merely retaining verbal or visuospatial
material without active processing (e.g., reproducing the series in the opposite order). In contrast,
the active mode (i.e., reverse digit span, reverse Corsi task) involves processing the stored
information through a simple manipulation. Palladino and Cornoldi (2004) and Palladino and
Ferrari (2008) also explored the impact of the visual-spatial component of working memory,

known as the visuo-spatial sketchpad. Their findings suggest that children with foreign language
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learning difficulties do not exhibit a deficit in these processes, thereby providing evidence
supporting the hypothesis that the working memory deficit is limited to phonological processes.

From a psycholinguistic perspective, numerous studies have concentrated on the role of
emotional and motivational aspects in FL learning (Park, 2014). Many researchers have
examined the concept of Foreign Language Anxiety (FLA), a feeling of tension and unease when
dealing with tasks related to studying a foreign language (Horwitz et al., 1986). This anxiety can
make learning a foreign language more complex and significantly impact a person's performance
in that language (Horwitz et al., 1986; MacIntyre & Gardner, 1994; Williams & Andrade, 2008).
As indicated by several research, anxiety seems to reduce working memory capacity (Moran
2016). Similar effects have been primarily observed in learning mathematics, particularly
concerning math anxiety (see Hill et al., 2016; Jameson & Fusco, 2014). Research in this field
suggests that individuals may encounter a temporary decrease in their ability to process
information when they experience a high level of math anxiety, impeding their performance in
mathematical tasks that heavily depend on working memory (Ashcraft & Kirk, 2001; Ashcraft
& Krause, 2007; Moran, 2016). Similarly, we can assume that the anxiety connected to speaking
a foreign language temporarily decreases the accessibility of working memory. Indeed, FLA is a
different type of anxiety as is not connected to a stereotype (e.g., “math is difficult”) learnt
during childhood

Furthermore, according to the Attentional Control Theory (Eysenck et al., 2007; Eysenck
& Calvo, 1992; Eysenck & Derakshan, 2011), high anxiety impairs the functioning of the two
attentional control functions: inhibition, which reduces attention to task-irrelevant stimuli, and
shifting, which consent to switch attention between different cognitive operations. In short, a

high level of anxiety impairs processing efficiency (i.e., the relationship between performance
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effectiveness and the utilization of processing resources), reducing cognitive performance
(Derakshan & Eysenck, 2009).

The negative influence of FLA on cognitive functioning might then impact the ability to
understand or speak the foreign language. Indeed, many studies reported a negative relationship
between FLA and proficiency levels achieved in various languages, such as English (e.g., Cheng,
1994; Burden, 2004; lizuka, 2009) and Japanese (e.g., Aida, 1994; Nishitani & Matsuda, 2011).
For instance, Macintyre and Gardner (1991, 1994b, 1994a) have demonstrated that
experimentally induced anxiety significantly impacts students' learning processes in the input,
processing, and output phases.

Based on the literature analysis, numerous studies on foreign language (FL) learning have
investigated the impacts of cognitive factors (such as working memory and attention) and
emotional-motivational factors (like foreign language anxiety). However, the combined effect of
these factors on the FL learning process remains to be determined. To address the gap, we
conducted a systematic review and metanalysis exploring the impact of foreign language anxiety
on cognitive functioning.

Methods

The current systematic review followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) (Page et al., 2021). This checklist organizes the
systematic review into standard sections reporting relevant information for each step of the
systematic review. In the methods section, first eligibility criteria for the inclusion of the studies
were reported, then the search strategy employed to retrieve the studies was detailed. The quality
of the studies was reported into the Risk of bias and quality assessment section, and finally

extraction and synthesis of the data was presented.
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Eligibility criteria

To be considered eligible for the review, each study must have met the following
conditions: All studies should be written in English, published within the lastsixteen years, from
2009 to the present, and focused on learning English as a foreign language (EFL). Finally, each
study should focus on both foreign language anxiety and cognition, specifically on working
memory, cognitive load, attention or need for cognition. Any study that did not meet all
conditions mentioned was deemed ineligible for review and subsequently excluded.

Search Strategy

The research was conducted using Scopus, EBSCO, and Web of Science. Studies were
retrieved through advanced research methods, including the following keywords:

Keywords;: foreign language anxiety, foreign language classroom anxiety, flcas.

Keywords,: working memory, cognitive load, attentional control, attention, cognition.

Each keyword from the keywords; group was combined with the ones from the
keywords: group, inserting the keywords of the first group into the first search box and the
second group ones into the second search box. The command “OR” was used in between
keywords of the same group, while it was selected the option “AND” between the two search
boxes to create the string used in each source: ("foreign language anxiety" OR "foreign language
classroom anxiety" OR "flcas") AND ("working memory" OR "cognitive load" OR "attentional
control" OR "attention" OR "cognition").

The publication filter setting was set (“from 2009 — to now”) to exclude studies published
before 2008. Finally, the language filter was selected (LIMIT-TO (LANGUAGE, "english")) to
exclude other languages.

Risk of bias and quality assessment
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Two authors [BLINDED FOR REVIEW] independently scanned the literature and
reported the eligible studies into a data sheet, indicating: the first authors of the study, year of
publication, age of the samples, number of participants, sample’s mother tongue, foreign
language which they were studying, the type of foreign language anxiety (i.e., general, listening
and reading FLA) and the cognitive factor included in the study.

Quality assessment was conducted by the two researchers, who independently screened
the papers and judged the quality of each study through the CASP checklist, partially based on
the Critical Appraisal Skill Programme standards (2018) (see Table 1). Disagreements in
judgments were solved through discussion.

Out of the entire sample, 5 studies (38.46%) were rated as medium or medium-high
quality, while most of the studies (61.54%) were assessed as low quality or very low quality.
None of the studies included a robust, randomized sample. Only one study (Chan et al., 2024),
which was assessed as "medium-high quality", clearly outlined the inclusion criteria used for
sample recruitment.

Data extraction and synthesis

The characteristics of each eligible study were reported on a table, indicating the first
author, the year of publication, sample size characteristics, mother tongue (L1), language learnt
(L2), type of foreign language anxiety (FLA type), cognitive factors included, and result
description. Meta-analysis was conducted through the package Metaphor of the R software
(version nr. 2025.05.0+496) to detect the impact of FLA on cognitive functioning. The effect of
each study was extracted and reported into an excel file in the form of Pearson’s correlation

coefficient with the type of cognitive feature (working memory, attention or cognitive load) and
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the sample size. Then, for the analysis, a fixed effect estimation model was chosen, with I? and
Cochrane’s Q as estimators of study heterogeneity.
Results

The search strategy (Fig. 1) identified 278 studies, of which 102 were duplicates and then
removed. Out of 176 titles screened, a total of 73 titles were selected for abstract screening, out
of which 46 were removed with reasons (e.g., not on FLA, no cognitive factors included, no EFL
learners, and literature review). A total of 27 records were entirely read, and 15 were eliminated
for this reason: not on foreign language anxiety (n = 1), no cognitive factors included (n = 7), not
focusing on EFL (n = 4), methodological issue (n = 1), conference paper (n = 1) and literature
review (n = 1). Of the 13 remaining records, 1 was sought for retrieval, but we could not retrieve
it. Reading the retrieved records, 2 studies were identified via citation searching and added to the

list of studies identified via databases and registers.

INSERT FIG.1 HERE — FLOW CHART

The final sample, listed in Table 2, consisted of 13 studies, published between 2009 and
2024. Each study focuses on EFL learners with different L1 backgrounds: 8 papers investigated
the effect of FLA on a sample of Chinese (Chan et al., 2024; Chang et al., 2017; .-J. Chen &
Chang, 2009; L. Chen, 2023; Chow et al., 2021; Fu & Li, 2023; Weng et al., 2022; J. X. Yan &
Liang, 2022), while the remaining papers’ samples included French (Simard et al., 2023; Zuniga
& Simard, 2022), Spanish (Mora et al., 2024), and Persian (Namaziandost et al., 2018;

Rezazadeh & Zarrinabadi, 2023).
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Concerning anxiety outcomes, 10 studies focused on general FLA (Chang et al., 2017; I.-
J. Chen & Chang, 2009; Y. Chen et al., 2022; Fu & Li, 2023; Mora et al., 2024; Rezazadeh &
Zarrinabadi, 2023; Simard et al., 2023; Weng et al., 2022; J. X. Yan & Liang, 2022; Zuniga &
Simard, 2022), 2 studies investigated FLA in reading (Chan et al., 2024; Chow et al., 2021) and
only 1 focused on FLA in listening (Namaziandost et al., 2018).

Regarding cognitive outcomes, 6 studies focus on the relationship between FLA and
cognitive load and mental effort (Chen & Chang, 2009; Y. Chen et al., 2022; Fu & Li, 2023;
Mora et al., 2024; Weng et al., 2022; Yan & Liang, 2022), 4 studies measured working memory
capacity (Chan et al., 2024; Chow et al., 2021; Mora et al., 2024; Namaziandost et al., 2018), 3
investigated the relationship between FLA and attention level or attentional shift control (Chang
et al., 2017; Simard et al., 2023; Zuniga & Simard, 2022) and, finally, only 1 paper focused on

the need for cognition (Rezazadeh & Zarrinabadi, 2023).

INSERT TABLE 1 HERE

The significant results of all studies are reported in Table 2. FLA was found to be
correlated with cognitive load (I.-J. Chen & Chang, 2009; Y. Chen et al., 2022; J. X. Yan &
Liang, 2022), while findings on attentional control and working memory were inconsistent. One
study (Chang et al., 2017) reported a significant correlation but only in the real-world situated
condition, while two studies (Simard et al., 2023; Zuniga & Simard, 2022) found no significant
correlations between the two variables. One study (Chow et al., 2021) discovered a significant

weak correlation between state reading anxiety and verbal working memory (WM). Additionally,
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another study (Namaziandost et al., 2018) found that listening comprehension had a negative
correlation with FLA but a positive correlation with working memory capacity, hypothesizing
about the possibility of an indirect relationship between anxiety and working memory.

One study (Mora et al., 2024) found that task complexity had a significant effect on
anxiety. Another study (Weng et al., 2022) found that time pressure, a measure of anxiety in
foreign language translation, had a significant effect on mental effort. Furthermore, foreign
language anxiety (FLA) was a significant predictor of post-test scores on elicited imitation tests
and on grammaticality judgment tests, but only in delayed corrective feedback conditions (Fu &
Li, 2023). Finally the Authors found that anxiety partially mediated the relationship between

verbal working memory and reading comprehension (Chow et al., 2021).

INSERT TABLE 2 HERE

Meta-analytic synthesis was conducted on 14 effects retrieved from 8 studies (Table 3).
The results yelded a negative significant effect of FLA on cognitive functioning (6= -0.28, Z=-
10.20, SE=0.027, p<0.001), meaning that people who reported high levels of FLA also reported
less cognitive functioning (see Fig.2). Heterogeneity estimation resulted very high (1>=88.95%,
Q=117.66, df=13, p<0.001), therefore a moderation analysis with type of cognitive functon and
spoken L1 was performed. The moderation analysis for cognitive feature was nonsignificant (6=
-0.17, Z=-1.18, p=0.06) meaning that the effects did not differ according to the type of cognitive
function involved in the study. The model explained roughly the 7% of variance. Concerning the

type of spoken L1, nonsignificant differences were found (6= 0.26, Z=1.28, p=0.199). This

11
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model explained only the 3% of variance. Since the studies were very heterogeneous, we
hypothesize that studies were very different for some characteristics that did not emerge across

the studies.

INSERT TABLE 3 HERE

INSERT FIGURE 2 HERE

Discussions

The present systematic review aimed to study the relationship between FLA and
cognitive factors (e.g., cognitive load, working memory capacity, attention shift control, and
need for cognition) that regulate the foreign language learning process. We included 13 studies
published in the last 16 years through the search strategy and after checking study eligibility. The
systematic review found a detrimental effect of Foreign Language Anxiety on cognitive
functioning. This result was also confirmed by a meta-analytic synthesis with an effect of 6= -
0.28. The heterogeneity of the studies was very high, therefore a moderation analysis with type
of cognitive functioning and type of spoken L1 was performed. Moderation analysis was not
significant in any case, meaning that FLA impacts cognitive functions in the same way and

independently from L1.
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Foreign Language Anxiety and Cognitive Load

Studies generally agreed on the positive relationship between FLA and cognitive load,
meaning that students with higher levels of FLA tend to experience a heavier cognitive load
while doing FL tasks. However, this relationship could vary depending on the learning task type
(e.g., consecutive interpretation vs sight translation) or instructional interventions (e.g., delayed
vs immediate corrective feedback). Moreover, cognitive load was positively correlated with
FLA, showing fair (Chen & Chang, 2009; Yan & Liang, 2022) to moderate (Chen et al., 2022)
correlation values in three out of five studies. These findings are coherent with the attentional
control theory hypothesis (Eysenck et al., 2007; Eysenck & Calvo, 1992), suggesting that high
levels of FLA consume working memory resources, leaving less storage capacity and fewer
resources to process information effectively. One study (Chen et al., 2022) has further deepened
this relationship, considering different types of cognitive load: intrinsic cognitive load (ICL),
extraneous cognitive load (ECL) and germane cognitive load (GCL). According to Cognitive
Load Theory (Sweller, 1988; Sweller et al., 1998), intrinsic cognitive load (ICL) depends on the
inherent level of complexity and difficulty of the task; extraneous cognitive load (ECL) arises
from inappropriate teacher instruction or task design; and germane cognitive load (GCL)
emerges when students allocate adjunctive cognitive resources to form mental structures and
regulate learning. Chen et al. (2022) found a consistent positive correlation between FLA and
ICL over 15 weeks, meaning that the inherent complexity of learning material plays a stable role
in students’ anxiety. A moderate positive correlation has also been found between FLA and

GCL, but only in the first half of the semester.
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Two studies (Mora et al., 2024; Weng et al., 2022) have also investigated the relationship
between anxiety and different task conditions (i.e., task complexity and time pressure) using
physiological measures, indirectly suggesting a positive relationship between anxiety and
cognitive load. Two physiological measures used by Weng et al. (2022) (i.e., galvanic skin
response [GSR] and heart rate variability [HRV]) have been used as indicators of cognitive load
or mental effort in various studies (Luque-Casado et al., 2016; Nourbakhsh et al., 2017). These
measures have shown an inverted 'U-shaped' relationship with cognitive load, with the highest
arousal being observed in moderately time-constrained tasks, suggesting a higher cognitive
processing. The significant effect of time pressure on mental effort, which was significant in the
moderately time-constrained task, also supports this hypothesis.

Similar results were reported by Mora et al. (2024), who found that the complex task
yielded significantly higher anxiety variability on heart rate changes (HRsd) during learners' oral
performance than the simple task, suggesting that the complex task caused a more frequent
fluctuation of anxiety levels. A significant effect of task complexity was found on formulation
problems and error rates, which were higher in the complex task. This suggests that the
fluctuation in HRsd reflected a higher cognitive burden.

Taken together, these findings are coherent with the attentional control theory (Sweller,
1988; Sweller et al., 1998), indicating that students tend to allocate more cognitive resources to

complete the task when anxiety arises, as GCL optimizes learning efficiency.

Foreign Language Anxiety and Working Memory
According to the results included in the systematic review, working memory and foreign

language anxiety (FLA) were important factors in predicting EFL reading comprehension.. No
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significant correlations were found in three out of four studies (Chan et al., 2024; Mora et al.,
2024; Namaziandost et al., 2018). However, Chow et al. (2021) found a significant but weak
correlation between state reading anxiety and verbal working memory. Some authors (Chan et
al., 2024; Mora et al., 2024; Namaziandost et al., 2018) have reported a negative correlation
between foreign language anxiety (FLA) and performance in comprehension tasks, such as
listening and reading.

Comprehensively, the studies report a negative effect of FLA on working memory, which
is in line with previous literature, according to which the presence of anxiety while speaking a

second language temporarily decreases the accessibility of working memory.

Foreign Language Anxiety and Attention

The findings on FLA and attention show different associations of FLA on sustained
attention and attention shift capacity.

Chang et al. (2017) findings indicate that the association between FLA and sustained
attention in conversation tasks depends on the task condition. They found that FLA was
negatively correlated in the classroom practice condition but positively correlated in the real-
world situated condition. This suggests that FLA plays a different role in the two task conditions:
in the classroom condition, FLA seems to impair sustained attention, while in the real-context
condition, it appears to enhance students’ attention to the task.

Attention shift capacity does not seem directly related to FLA (Simard et al., 2023;
Zuniga & Simard, 2022). However, as for working memory, some studies found that attention
shift capacity could mediate the relationship between FLA and speech production errors. The

two variables were only significantly correlated with low attention-shift L2 speakers, meaning
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that when foreign language anxiety increases, speakers with lower attention-shift capacity tend to
make more significant repairs at the discourse level (Zuniga & Simard, 2022). This can result in
difficulties in finding the right words and decreased speech production quality among anxious
individuals. Additionally, attention shift capacity was found negatively associated with the
production of self-initiated self-repairs (SISRs) in language production. Individuals with slower
attention shift capacity may experience more FLA and produce more SISRs compared to those
with faster attentional control. Therefore, anxious individuals often split their attention between
task-related and self-related thoughts, reducing cognitive efficiency (Dewaele, 2002), but higher
attention capacity seems to mitigate those negative effects (Zuniga & Simard, 2022).

Foreign Language Anxiety and Need for Cognition

Need for cognition refers to one's natural inclination to seek and enjoy thinking,
analytical reasoning, and cognitive challenges (Cacioppo & Petty, 1982).

Rezazadeh & Zarrinabadi (2023) found a fair negative correlation between need for
cognition and FLA, meaning that learners with a high need for cognition tend to experience
lower levels of FLA. Moreover, the need for cognition was shown to significantly predict FLA.
These findings are coherent with previous studies on the relationship between need for cognition
and anxiety in different contexts, such as math anxiety (Lin et al., 2016) and trait anxiety
(Johansson & Olund, 2017).

of the Authors pointed out the mediational role of need for cognition in the relationship
between discomfort with ambiguity and FLA (Rezazadeh & Zarrinabadi, 2023). Specifically,
when individuals with a high need for cognition encounter uncertainty, they are more likely to
engage with the material in a manner that enhances their enjoyment, as they thrive on the

cognitive challenges presented by such situations. On the contrary, learners with a low need for
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cognition prefer to engage in difficult and effortful tasks, which may lead them to experience
higher levels of FLA.

The impact of L1-FL linguistic distances on EFL learners’ anxiety

Research has also shown that intralingual factors, which are related to the internal
structure and linguistic system of the foreign language (e.g., grammar, vocabulary, and
phonetics) contribute to FLA (see, (Kralova & Petrova, 2017). Specifically, the greater the
difference between the linguistic systems (i.e., between the foreign language and the learner's
native language), the higher the FLA levels in several languages, including Chinese (X. Yan &
Wang, 2001), Spanish (Sellers, 2000) and Arabic (Alrabai, 2014). This distance is called
“typological distance”, which can increase FLA, as learners may feel more anxious when faced
with significant differences between their native language and the target language.

Typological differences between languages can manifest in several linguistic domains
(Lee, 2022), including writing systems type and orthographic depth. First, the differences
between L1 and FL writing system types can vary largely, increasing the cognitive demand on
FL learners. For instance, in the Chinese language, the writing system is logographic. This means
that each character represents a word or a meaningful unit of language, and not a phoneme. This
system requires learners to memorize many characters, each with its own meaning and
pronunciation which are context-dependent. In contrast, many Indo-European languages, such as
English, Spanish, and French, use alphabetic scripts. In these systems, letters represent individual
sounds (phonemes), and words are formed by combining these letters. This phonetic feature
enables learners to decipher words by applying rules for converting graphemes to phonemes. In
most of the cases studied in this review (8 out of 13 studies), the EFL students spoke Chinese as

their first language. This indicates that switching from the Chinese logographic writing system to
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the English alphabetical system may have posed a greater cognitive challenge for the students.
This transition may have indirectly contributed to heightened levels of foreign language anxiety.
Neuroimaging evidence supports this idea, showing that phonological and visuospatial skills are
activated differently during the development of reading in alphabetic and logographic languages
(Brignoni-Perez et al., 2020; Zhu et al., 2014). Following this hypothesis, learning English could
be more cognitively demanding and anxiety-inducing for Chinese students than for Spanish or
French students.

Secondly, languages also vary in orthographic depth, which refers to the extent of
correspondence between the graphemes of a writing system and the phonemes of the spoken
language it represents (Ziegler et al., 2010). According to this definition, orthographies can be
divided into transparent, in which the correspondence between graphemes and phonemes is
highly regular, and opaque, in which the same grapheme combinations can represent different
sounds and vice versa. Consequently, students exhibit higher activation of visuospatial areas
when processing opaque writing systems, such as English and Chinese (Meschyan & Hernandez,
2006). In contrast, they show increased activation of phonological processing areas when dealing
with transparent writing systems, such as Spanish. Taking account of these two characteristics
may better explain the different role of FLA on different cognitive abilities.

Conclusion and Practical Implication

The present systematic review examined the correlation between foreign language
anxiety and cognitive factors. Findings are coherent with the attentional control theory
hypothesis (Eysenck et al., 2007; Eysenck & Calvo, 1992). In the current systematic review,
FLA was positively correlated with cognitive load, indicating that students with higher levels of

FLA tend to experience a higher cognitive burden while performing a FL task. Additionally, it
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seems that FLA plays a role in mediating the connection between working memory and
performance in listening comprehension, as well as attentional shift capacity and task
complexity. Finally, the need for cognition could be a mediator of the relationship between FLA
and task complexity. The results of the systematic review were confirmed through the meta-
analysis which confirmed a significant negative relationship between FLA and cognitive
functioning.

Unfortunately, the studies were too heterogeneous, and it was not possible to perform
metaregression to detect significant mediators in this relationship. Moreover, other limitations
should be noted: for instance, none of the studies tested their hypothesis on a robust, randomized
sample size, resulting in non-generalizable findings in most cases (i.e., in 11 out of 13 studies).
Finally, the studies needed to be balanced in terms of students' mother tongue, primarily Chinese
(i.e., in 8 out of 13 studies).

Future research should investigate the impact of FLA on cognitive abilities, mainly
focusing on intra-linguistic factors in various native and foreign languages, to better comprehend
to comprehend better the influence of different intra-linguistic factors on FLA levels.
Additionally, conducting experiments on FLA with greater rigor, including robust random
sampling and using similar instruments, will help make the results comparable and generalizable.
The results of this study might be useful for foreign language teachers that are aware of the
detrimental effects of foreign language anxiety on their students’ performance. For example, they
might choose to adopt game solutions to decrease foreign language anxiety, such as role playing,
group activities, breathing techniques, and other tools to make a more relaxed environment.
Moreover, foreign language teachers might reduce anxiety in specific tasks by modulating task

complexity according to need for cognition, therefore each student might have a different task in
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case of higher or lower need for cognition. Finally, the introduction of flexible tasks presented in
different forms (such as video sources, audio, movies) in small groups can help students in
familiarizing with the foreign language.
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Table 1 — Quality assessment of the included studies

Study  First Author Clear Eligibility criteria Sample Random  Robust Ethic Response  Analytica Main Generizability  Overall
N Objective  (Inclusion/Exclusion  characteristics ~ sampling sample approval rate 1 Plan finding quality
and ) size
Rationale
1 Chen Yes No No No No No No Yes Yes No Very Low
2 Chang Yes No Yes No No No No Yes Yes No Low
3 Namaziandost  Yes No Yes No No No No Yes Yes No Low
4 Chow Yes No Yes No No Yes No Yes Yes Yes Medium
5 Chen Yes No Yes No No No Yes Yes Yes No Medium
6 Zuniga Yes No Yes No No No No Yes Yes No Low
7 Yan Yes No Yes No No Yes No Yes Yes No Medium
8 Weng Yes No Yes No No Yes No Yes Yes No Medium
9 Rezazadeh Yes No Yes No No No No Yes Yes No Low
10 Simmard Yes No Yes No No No No Yes Yes No Low
11 Mora Yes No Yes No No No No Yes Yes No Low
12 Fu Yes No Yes No No No No Yes Yes No Low
13 Chan Yes Yes Yes No No No No Yes Yes Yes Medium-
High
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622  Table 2 — Characteristics and results of the studies included in the review

2
023 N  Author (1*) Year Ageg N L1 L2 FLA Type Cognitive factor/s Results

1 Chen, L.J. 2009 18-22 88 Chinese English  General FLA Cognitive load (CL) Significant negative correlation between FLA and CL
[r=-0.295,p <0.05]

2 Chang, H.C. 2017 19-25 29 Chinese English  General FLA Attention level Significant positive correlation between the attention levels and FLA
(r =38, p =.04) in the real-world situated condition

3 Namaziandost, E. 2018 19-24 30 Persian English  Listening FLA Working memory The study did not directly measure the correlation between listening

(WM) anxiety and working memory capacity.

Listening comprehension is significantly correlated to listening
anxiety with [r =—.957, p<0.01] and WM capacity [r = .871, p<0.01]
4 Chow, B.W.Y. 2021 18-25 105  Chinese English  Reading FLA Working memory Significant negative correlation between state reading anxiety and
(WM) verbal WM [r = 0.22, p<0.01]

WM was negatively associated with FLA [B =-0.23, p <0.001], which
is negatively associated with English reading comprehension [} = -
0.44, p <0.001)]

5 Chen, Y. 2022 - 37 Chinese English  General FLA Cognitive Load (CL) Significant negative correlation between FLA and CL. Specifically:
ICL - Ptl: r=.512%; Pt2: r =.540%; Pt3: r =.769%; Pt4: r = .508%; Pt5: r
=.361*

ECL - Ptl: r=.395%; Pt3: r = .509%; Pt4: r = .366
GCL - Ptl: r=.517%; Pt2: r = .462%; Pt3: r = 416*

*p <0.05
6 Zuniga, M. 2022 20-67 34 French English  General FLA Attentional Shift No significant correlation between FLA and Attention
Capacity Slow Attention Group

Strong correlation between FLA and SISR ratios [r (34) =0.783,p =
0.004, r2 = 0.613] and C-Repair ratios [r (34) = 0.694, p = 0.018, 2 =
0.481]
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7 Yan, J.X. 2022 - 49 Chinese English  Interpretation Cognitive load (CL) Significant negative correlation between ICFLA and CL
FLA (ICFLA) [r=-0.29,p <0.05]
8 Weng, Y. 2022 21-34 45 Chinese English  General FLA Mental effort Significant effect of time pressure (anxiety) on mental effort
[F(2,88)=4.46,p=.014]
9 Rezazadeh, M. 2023 18-26 232 Persian English  General FLA Need for cognition NfC negatively predicted FLCA [B=—-.14, p <.01]
(NfC)
10  Simard, D. 2023 M-28 34 French English  General FLA Attentional shift No significant correlation between FLA and Attention
11 Mora, J.C. 2023 M-224 42 Spanish, English  General FLA Working Memory Working memory
Catalano (WM) + Cognitive No significant correlation between FLA and WM
load (CL) Cognitive load
Significant effect of task complexity (CL) on HRsd [F (1, 41) = 7.41,
p =0.009] and SRA [F (1,41) = 0.850, p=0.632]
12 Fu, M. 2024 12.8 102 Chinese English  General FLA Cognitive load (CL) Anxiety was a significant, negative predictor of the post-tests (Pt)
scores of the Delayed CF (high CL) group on the Elicited Imitation
Tests [Pt2: B =-.34, p=.04%; Pt3: f =-40, p=.03*] and
Grammaticality Judgment Tests [Pt3: f =-.35, p=.01%*; Pt4: =-48, p
=.01%¥]
13  Chan, K. 2024 7.8 M 177 Chinese English  Reading FLA Working Memory No significant correlation between FLA (both parent-rated and
(WM) children-rated) and WM

Parents’ rated FLA was a significant predictor of English word

reading after controlling for WM performances:

FLRA — T1 English word reading — T2 English word reading
B=-12,p<.000
FLRA — Expressive vocabulary knowledge — T2 English word

reading
B=-14,p<.000

624 Legend: intrinsic cognitive load (ICL), extraneous cognitive load (ECL), germane cognitive load (GCL), Interpretation FLA (ICFLA), Cognitive Load (CL), Need for cognition
625 (NfC), Working Memory (WM), Heart Rate Standard Deviation (HRsd), Foreign Language Reading Ability (FLRA).
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Table 3 — Effects included in the meta-analysis (k=14 effects)

First Author Year Cognitive feature Effect size Sample size
(Pearson’s r)
Chen 2009 cognitive load 0,355 88
Chang 2017 attention 0,38 29
Chang 2017 attention -0,36 29
Chow 2021 working memory -0,23 105
Chen 2022 cognitive load 0,534 37
Chen 2022 cognitive load 0,465 37
Chen 2022 cognitive load 0,423 37
Zuniga 2022 attention 0,26 34
Yan 2022 cognitive load -0,29 49
Simard 2023 attention 0,04 34
Mora 2023 working memory 0,1 42
Mora 2023 working memory -0,1 42
Chan 2024 working memory -0,47 177
Chan 2024 working memory -0,49 177
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Figure 2 — Forest plot of the meta-analytic synthesis
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-0.36 [-0.54,-0.17)
0.39[0.07, 0.70]
-0.37 [-0.69, -0.05)
-0.23 [-0.41, -0.05)
-0.54 [-0.77, -0.31)
-0.47 [-0.72,-0.22]
0.43[0.16, 0.69]
0.29[0.03, 0.55]
-0.47 [-0.59, -0.36)
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