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Extended Abstract
1. Introduction

econd language learning disability is
one of the key issues in educational
psychology and applied linguistics,
referring to persistent and significant
difficulties in learning a non-native
language. This disorder may be
influenced by various factors, including cognitive,
neurological, linguistic,c and  environmental
characteristics (Kormos, 2020). In the past, experts in
linguistics and educational sciences believed that there
was a direct link between learning disabilities and poor
performance in second language acquisition. However,
recent studies have challenged and refuted this
hypothesis (Sparks, 2024). Undoubtedly, identifying
the causes and treating learning disabilities among
students and language learners remains one of the
primary goals of behavioral and educational sciences
specialists (Benson et al., 2020). Despite remarkable
advancements in fields such as linguistics, medicine,
education, psychology, and experimental sciences,
progress in addressing issues related to learning and
language remains limited or slow (Lister, Pearson,
Collins, & Davis, 2020). One of the cognitive factors
influencing the level of learning in both first and
second languages is perceptual span. This concept
refers to the visual field range from which information
is extracted during eye fixation while reading. The size
of the perceptual span depends on text characteristics

*Corresponding Author:
Mozaffar Ghaffari

as well as the reader’s abilities (Mixner, Nixon, &
Labrock, 2022). Perceptual span is recognized as a
standard measure for assessing the extent of
information processing in the peripheral vision and
plays a critical role in facilitating the reading process
(Sperlich, Mixner, & Labrock, 2016). Another
neurocognitive factor influencing the level of
learning in both first and second languages is spatial
attention. Spatial attention refers to the ability to
focus on a specific point in space to better see, hear,
or process information related to that location
(Ochsner & Kaosslyn, 2014). It is a process through
which individuals can direct their attention to a
particular area in the environment. This focus may
occur through eye movement or purely mentally
(Vecera & Rizzo, 2003). Spatial attention prioritizes
information from a specific point in space, enabling
individuals to perform tasks more effectively
(Zuanazzi & Noppeney, 2019). Another factor related
to the level of learning disabilities among language
learners is mental rotation. Mental rotation is a
cognitive ability that involves mentally manipulating
and rotating two-dimensional and three-dimensional
objects. This skill allows individuals to visualize
objects from different angles without physical
movement. It also plays a crucial role in cognitive
processes such as spatial reasoning, problem-solving,
and navigation (Johnson & Moore, 2020). Globally,
second language learning plays a crucial role in
enhancing international interactions and advancing
science and knowledge. It enables scholars to access
a broader range of scientific resources, including
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research articles, journals, and reports published in
various languages. This access expands their knowledge
and keeps them informed about global advancements in
their specialized fields (Tiawati, Kornia, Nazriani, Anisa,
& Harahap, 2024). Domestically, the presence of various
dialects and minorities positions the official language
(Persian) as a second language for many. To date, the
factors influencing second language learning and
disabilities have not been examined within or outside the
country through structural equation modeling. Therefore,
the researchers aimed to determine whether second
language learning disability can be explained based on
perceptual span, spatial attention, and mental rotation.

2. Materials and Methods

The present study is categorized as an applied research in
terms of its objective and utilizes a correlational approach
with path analysis for its methodology. The statistical
population consisted of female middle school students
(7th, 8th, and 9th grades) from schools in Tabriz during
the 2024-2025 academic year. A purposive sampling
method was employed to select the sample. Data were
collected using the CoglLab software to measure
perceptual span, spatial attention, and mental rotation.
Additionally, the Colorado Learning Disabilities
Questionnaire was employed to assess the level of
learning disabilities. The collected data were analyzed
using statistical methods. Pearson's correlation
coefficient was employed to examine the simple

Table 1. Correlation matrix of variables and Mardia’s coefficient

Variables 1

1. Learning disability

2. Mental rotation -0.388
3. Spatial attention -0.498
4. Perceptual span -0.424
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correlation between variables. The mediating role of
spatial attention was analyzed using the Sobel test, and
the direct effects of perceptual span, spatial attention, and
mental rotation were evaluated using the bootstrap
method. All analyses were performed using SPSS and
AMOS software (version 26), and a significance level of
less than 0.05 (P < 0.05) was considered as the threshold
for statistical significance.

3. Results

In this study, Pearson correlation coefficients were used
to examine the simple relationships between mental
rotation, spatial attention, and perceptual span with
second-language learning disabilities among students.
The results showed significant negative correlations
mental rotation (r = -0.388), spatial attention (r = -0.498),
and perceptual span (r = -0.424) all had statistically
significant associations with second-language learning
disabilities (p < 0.05). These findings indicate that higher
levels of mental rotation, spatial attention, and perceptual
span are associated with lower levels of second-language
learning disabilities (see Table 2). When using path
analysis, it is essential to verify the underlying
assumptions before proceeding with data analysis.
Multivariate normality is one of the key assumptions that
must be examined. Based on Mardia’s coefficients of
kurtosis and skewness, as well as the significance levels
of these coefficients, the assumption of multivariate
normality has been met.

23.8(0.2) 0.4(0.15)
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4. Discussion and Conclusion

The results of the study indicated that spatial attention
plays a significant mediating role in strengthening or
weakening the effect of mental rotation and perceptual
span on second-language learning disabilities. Based
on this, it is recommended that educators and teachers
incorporate puzzles, spatial games, and exercises
involving visualization and description of scenarios to
enhance mental rotation and spatial attention.
Additionally, employing multimedia exercises
(integrating visual and verbal information) can help
improve perceptual span and reduce language learning
difficulties.
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