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ABSTRACT

Cognitive linguistics represents a critical interdisciplinary approach exploring the relationships between cognitive
functions and linguistic communication. This meta-synthesis systematically examines how cognitive mechanisms shape
language acquisition, comprehension, and production. Following PRISMA guidelines, 48 studies were analyzed from
an initial pool of 754 records. The investigation covered multiple dimensions including embodied cognition, working
memory, neural networks, and cross-linguistic processing. Findings revealed robust correlations between embodied cog-
nition and concrete concept processing (r = 0.72) and between working memory and complex language comprehension (r
= 0.64). Cognitive linguistics-based teaching approaches demonstrated substantial effectiveness (g = 0.76), significantly
outperforming traditional language instruction methods. Cross-linguistic processing constraints showed moderate effects
(d = 0.59), suggesting linguistic structures evolve to accommodate cognitive processing preferences. The study identi-
fied critical methodological limitations, including the absence of psychometric meta-analyses and individual participant
data approaches. While all studies employed bare-bones meta-analysis techniques, only 50% conducted publication bias
analysis, highlighting inconsistencies in research quality assessment. Recommendations include developing more so-

phisticated analytical techniques, expanding cross-linguistic studies, and integrating cognitive linguistics principles into
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language research and pedagogy. This synthesis confirms language processing as a dynamic, context-dependent process

deeply rooted in human cognitive experience. The findings provide transformative insights for linguistics, education,

and cognitive science, emphasizing that language is not a monolithic system but rather a multifaceted process influenced

by embodied cognition, individual differences, and specific cognitive constraints, opening new horizons for understand-

ing how humans construct and communicate meaning.

Keywords: Cognitive linguistics; Language Processing; Meta-Synthesis; Systematic Review; Cognitive Functions Lin-

guistic

1. Introduction

Cognitive linguistics is an interdisciplinary field that
explores the relationship between language and cognition,
emphasizing that language processing is deeply rooted
in general cognitive functions such as attention, memory,
and perception ', Unlike traditional linguistic theories
that treat language as an abstract system of symbols,
cognitive linguistics posits that language is shaped by
human experiences, mental imagery, and bodily actions
) This perspective presents language not only as a tool
for communication and culture but also as a cognitive
mechanism that is intricately linked to bodily experiences.
In the context of aphasia treatment, cognitive-linguistic
approaches focus on restoring language by addressing
phonological, semantic, and syntactic systems. However,
these approaches have not been conclusively proven effec-
tive in the early stages of stroke recovery . The role of
subcortical structures in language processing further high-
lights the complexity of language functions, suggesting
that various regions of the brain, including both cortical
and subcortical areas, collaborate to process language by
integrating its foundational components—meaning, sound
and rhythm . Cognitive control plays a pivotal role in
language comprehension by managing the integration of
conflicting information, guiding the brain to prioritize the
most reliable cues, thus supporting the accurate interpreta-
tion of language .

Such as Content and Language Integrated Learning
(CLIL) have been found to enhance the comprehension
and retention of second-language structures through the
use of conceptual metaphors and cognitive grammar .
This approach integrates cognitive processes with lan-
guage learning, which aligns with the belief that language
systems develop according to the cognitive and cultural
preferences of a given society " The importance of un-

derstanding language as a dynamic, embodied process

also permeates pedagogical strategies. Cognitive linguis-
tics not only redefines the way language acquisition is
approached but introduces innovative teaching methods
that foster the comprehension of complex language
structures 7.

A crucial aspect of this research is the meta-synthe-
sis of existing studies to gain a deeper understanding of
cognitive linguistics’ influence on language processing.
Meta-synthesis, a method used to integrate qualitative re-
search findings, allows for a more comprehensive view of
cognitive linguistics’ role in language acquisition, under-
standing, and production. By systematically synthesizing
qualitative results from diverse studies, meta-synthesis
provides nuanced insights into the systematic interactions
between cognitive mechanisms and the evolutionary de-
velopment of linguistic structures across different linguis-
tic systems "'

This synthesis reveals how cognitive control and the
neural bases of language processing interact, which is cru-
cial in understanding the variances across languages and
the implications for both theoretical and practical appli-
cations in fields such as education, clinical practice, and
language learning.

The incorporation of computational models into cog-
nitive linguistics has further expanded our understanding
of language processing. By using statistical modelling and
big data, researchers have been able to simulate real-time
language processing, providing a dynamic view of how
the brain processes language on the fly """, This is partic-
ularly important for understanding language acquisition
and how cognitive restrictions may impede proficiency in
second languages, as processing limitations can affect stu-
dents’ mastery of grammatical structures '*. Additionally,
the embodiment of language, where meaning is grounded
in bodily experience, challenges traditional views and
suggests that language processing is rooted in embodied

cognition. This shift has profound implications for the
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manner in which scientific research on language is con-
ducted ™",

Cognitive linguistics also intersects with various

fields beyond linguistics, such as ergonomics, where im-
age schemas and conceptual metaphors are used to create
more intuitive and user-friendly designs "'Y. The integra-
tion of cognitive science, neuroscience, and linguistics
offers a multidisciplinary approach to language process-
ing, highlighting the complex, interconnected nature of
these domains. The study of image schemas, such as
CONTAINMENT and FORCE, plays a significant role in
shaping our thinking and understanding of language, even
in intricate discourses like political discussions, where
these cognitive structures influence emotions and percep-
tions ['>'%,
Cognitive linguistics is an interdisciplinary field that
bridges the gap between cognitive science, psychology,
and linguistics. It challenges the traditional structuralist
view of language as a self-contained system of arbitrary
symbols, instead presenting language as a dynamic pro-
cess shaped by human experiences, mental structures and
bodily actions. According to Pelkey !, cognitive process-
es such as perception, attention, and memory not only
influence how we understand and produce language but
reveal that the brain’s engagement with language is deeply
grounded in bodily experiences. This embodied approach
to language is crucial for understanding both language
acquisition and processing because it links language not
only to cognitive structures but also to sensory and motor
experiences, thus broadening the scope of research be-
yond traditional linguistic studies.

Cognitive control in language processing has stored
increasing attention. Cognitive control mechanisms,
which help resolve conflicts during language comprehen-
sion, facilitate the integration of contradictory evidence
and prioritize more reliable cues during interpretation .
This type of executive function, which involves high-
er-order cognitive processes such as working memory and
inhibitory control, plays a crucial role in managing the
complexities of language understanding. Studies on apha-
sia and other language disorders highlight the importance
of these cognitive mechanisms, as they can either support
or hinder the ability to process language, depending on

the severity of the impairment. Eley et al. emphasized that

while cognitive-linguistic approaches to aphasia treatment
target the restoration of phonological, semantic, and syn-
tactic functions, their application remains controversial,
particularly in the acute stages of recovery .

Further insights into language processing can be
gained by examining the neural substrates involved in lan-
guage. As noted by Turker et al. ™, language is not con-
fined to the cortical regions traditionally associated with
speech and comprehension; instead, it involves the collab-
orative activity of both cortical and subcortical structures.
The brain’s ability to process language depends on a vast
network of areas that work together, each specializing in
different aspects of language, such as syntax, phonology,
and semantics. This interaction underscores the notion that
language processing is a multifaceted cognitive activity
involving multiple regions and mechanisms that together
contribute to our ability to understand and produce lan-
guage.

The impact of cognitive linguistics extends to second
language acquisition (SLA), where cognitive frameworks
provide novel teaching methodologies. For example,
Content and Language Integrated Learning (CLIL), which
combines content teaching with language learning, has
gained popularity as an effective way to teach second lan-
guages by emphasizing the integration of cognitive strat-
egies with linguistic structures . Cognitive linguistics
has shown that using metaphors, conceptual grammar, and
memory-based learning techniques can improve compre-
hension and retention in second language learners, helping
them internalize complex language structures. Moreover,
this integration of cognition and language learning aligns
with the theory that the structure of a language is influ-
enced by the cognitive and cultural preferences of the
people who speak it ", In this regard, cognitive linguistics
not only provides insights into the acquisition of second
languages but challenges conventional teaching methods
by proposing contextually relevant approaches that deeply
engage learners’ cognitive processes.

Meta-synthesis, as a research method, plays a cru-
cial role in synthesizing various findings from cognitive
linguistic studies to create a unified understanding of how
cognition influences language processing. This method
involves integrating qualitative research results from

multiple studies to draw broader conclusions about a
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given phenomenon. In the context of cognitive linguis-
tics, meta-synthesis enables researchers to evaluate the
contributions of various studies that explore the interplay
between cognitive processes and language structures. Sim
and Mengshoel highlighted that while meta-synthesis is a
powerful tool for understanding complex phenomena, it

also comes with challenges """

, particularly in reconciling
the differing methodologies and theoretical frameworks
employed by various studies. Despite these challenges, the
meta-synthesis approach offers an invaluable perspective
on how cognitive processes shape language acquisition,
comprehension, and production, providing a holistic view
of the field’s current understanding.

Computational models incorporating real-time sta-
tistical inference have significantly advanced our under-
standing of language processingl. By leveraging big data
and machine learning techniques, these models simulate
the brain’s moment-to-moment linguistic navigation, of-
fering unprecedented insights into the temporal dynamics
of complex linguistic structures """,

Such models have profound implications for both
theoretical linguistics and practical applications, such as
language teaching, where understanding real-time pro-
cessing can help create more effective educational tools.
Moreover, cognitive linguistics has proven invaluable in
cross-linguistic and cross-cultural research, particularly in
understanding the differences in how various languages
process information. Leong and Tamakawa argued that the
study of languages with different writing systems, such
as Chinese and Japanese, alongside alphabetic languag-
es, underscores the need for a more nuanced approach to
language processing . This comparative research high-
lights the cognitive and cultural factors that influence how
language is structured and processed, demonstrating that
language processing is not a one-size-fits-all phenomenon
but rather a dynamic process shaped by the unique charac-
teristics of each language system.

Hurtienne suggested that the application of cognitive
linguistic principles, such as the use of image schemas,
can enhance the usability of digital platforms by aligning
them with the way humans naturally process information
U4 This interdisciplinary approach not only deepens our
understanding of language but also provides practical

solutions for a range of real-world problems, from user

interface design to medical applications.

The embodiment of language is another central
theme in cognitive linguistics. Pelkey emphasized the
importance of bodily experiences in shaping linguistic
meaning, arguing that meaning is grounded in sensory
and motor experiences . This idea challenges traditional
views of language, which often treat meaning as an ab-
stract, disembodied concept. The concept of embodiment
is particularly relevant in understanding how gestures,
which are nonverbal expressions of language, can convey
meaning and provide insight into the cognitive process-
es underlying language use "*). By examining the role
of bodily experiences in language, cognitive linguistics
opens new avenues for research into the intersection of
language, thought, and physical action.

The interplay between language, thought, and culture
is a central premise of cognitive linguistics and provides
valuable insights into how different cultures and languag-
es shape our understanding of the world. This interdisci-
plinary perspective can transform research across various
fields, including linguistics, cognitive science, and neuro-
science. By exploring the relationship between cognition
and language, cognitive linguistics offers a framework for
understanding how language is not just a system of signs
but a dynamic process that is deeply embedded in human
cognition and culture.

This research aims to synthesize existing research on
cognitive linguistics and evaluate its impact on language
processing. Cognitive linguistics provides a framework
that connects cognitive functions, such as attention,
perception, and memory, with language acquisition, pro-
cessing, and production, offering new insights into how
language is understood and used across different contexts.
Through this meta-synthesis, we aim to clarify how cog-
nitive linguistics shapes our understanding of language
and its implications for future research, particularly in
the fields of second language acquisition, education, and
clinical interventions. This research highlights the need
for further interdisciplinary studies to better integrate cog-
nitive, linguistic, and neural perspectives into language
processing theories and applications.

Cognitive linguistics provides a comprehensive
framework for understanding the intricate relationship

between language and cognition. Through its interdisci-
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plinary approach, this field has expanded our understand-
ing of how language is processed, acquired, and used in
real-world contexts. By synthesizing existing research
and highlighting the complexities of language processing,
this study seeks to provide new insights into the cognitive
mechanisms that underlie language use. Cognitive linguis-
tics plays a crucial role in advancing our understanding of
language, not only in theoretical terms but also in practical
applications, such as second language acquisition, clinical
interventions, and cognitive science research.

Given these multifaceted insights, four primary re-

search questions emerged to guide further investigation:

1. How does embodied cognition differentially affect
language processing across concrete and abstract lin-
guistic domains? What neurobiological mechanisms
underlie these variations?

2. What are the roles of working memory and cognitive
control mechanisms in modulating language compre-
hension, particularly in complex syntactic structures?

3. How do cognitive processing constraints influence
the structural evolution of linguistic systems across
different languages?

4. What cognitive linguistic teaching approaches most
effectively enhance the language acquisition and

comprehension of complex grammatical structures?

These questions aim to synthesize the complex
interactions between cognitive functions and language
processing, addressing the intricate relationships revealed
by contemporary cognitive linguistics research. By ex-
ploring these dimensions, researchers can develop a more
comprehensive understanding of how cognitive processes
shape linguistic communication, offering insights that
bridge theoretical knowledge and practical applications in

linguistics, education, and cognitive science.

2. Literature Review

2.1. Research Findings on Cognitive Linguis-
tics and Language Processing

Cognition through the lens of linguistics accentuates
mental performances such as perception, memory, and
attention as key components of effective communication,

showing that the field has expanded from an in-depth

analysis of different layers of language to broader studies
of cognitive functions in communication . Control pro-
cesses are essential during language comprehension when
dealing with conflict resolution because they provide
top-down biasing signals that strongly support reliable
interpretations . Findings from neuroimaging reveal
that the processes of language comprehension and speech
production engage large parts of the brain, including both
frontotemporal cortices, and that different brain regions
are activated for different linguistic subdomains like se-
mantics, phonology, and prosody . One of the significant
concerns of cognitive linguistics, the embodiment of
language, is that linguistic structures and their meanings
are based on real-life experiences and thus affect speech,
whether abstract or interactive . In more thoughtful con-
texts, the theory of cognitive linguistics has been applied
in pedagogy and found to provide good results in teaching
a foreign language through conceptual metaphor and cog-
nitive grammar through visual embodiment techniques
and actions """\, In addition, the processing of language
for grammar in discourse, especially in its more complex
forms, such as with aphasia, provides strong evidence
for the important roles of certain executive and cognitive
functions.

Acronyms are linguistic condensation patterns that
transform multiple words into a single, compact represen-
tation. By strategically arranging letters from a group of
words, these condensed forms create a unified semantic
unit that facilitates efficient communication. As such, all
scientific words can be coded into broad actions that en-
compass something more focused, allowing for ease of
communication in busy contexts. Research on multilin-
gualism, encompassing trilingualism, suggests that acquir-
ing additional languages impacts cognitive and linguistic
processes, with distinct processing methods observed
between monolinguals and multilingual . Simply put,
these findings underscore the intricate relationship be-
tween cognitive functions and language processing, offer-
ing insights into both theoretical and practical applications

in linguistic and cognitive science.

2.2. Cognitive Linguistics Theories Impact
Language Comprehension

Cognitive linguistics theories significantly impact
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language comprehension by integrating cognitive pro-
cesses such as attention, memory, and perception with
linguistic structures. Cognitive control, as discussed by
Ness et al., plays a crucial role in resolving conflicts
during language comprehension by sending top-down
biasing signals to strengthen interpretations supported
by reliable evidence, thus facilitating quicker and more
successful comprehension . MacDonald highlights the
complexity of converting linguistic signals into meaning-
ful representations, emphasizing the interaction between
syntax, meaning, and working memory in comprehen-
sion processes . Theories like the Surprisal Theory and
the Dependency Locality Theory (DLT) illustrate how
comprehension difficulty is influenced by syntactic mod-
ularity and memory constraints ), Myaksheva’s work
underscores the importance of cognitive and discursive
paradigms in interpreting literary texts, suggesting that
comprehension is deeply tied to the cognitive abilities
and discursive knowledge of the reader ™. Alduais et al.
further elaborated on the evolution of cognitive linguis-
tics ), which now examines the macro-level relationship
between cognitive processes and meaningful communica-
tion, highlighting the role of perception and sensation ™.
Van Rij et al. provided insights into how cognitive archi-
tectures can model linguistic competence *”, particularly
in children’s pronoun comprehension, demonstrating that
cognitive limitations can affect linguistic performance **.
Karimi and Ferreira propose the “online cognitive equi-
librium” hypothesis, suggesting that language processing
aims to achieve a state in which linguistic representations
are integrated with existing knowledge, thus forming
coherent interpretations Y. Hasshim and Kukona’s ex-
periments demonstrated that sustained cognitive control
engagement can improve syntactic ambiguity resolution,
indicating that cognitive control can enhance comprehen-
sion across different modalities . Escudero et al. ex-
plored the role of metalinguistic awareness in enhancing
inferential comprehension and metacognition, suggesting
that linguistic interventions can improve comprehension
by promoting deeper engagement with the text **. Lindes
and Laird discussed the use of construction grammar
within cognitive architectures to model language compre-
hension, highlighting the trade-offs in representing lin-
guistic knowledge *”’. Finally, Bril et al. investigated the

effects of syntactic complexity and working memory on
L2 listening comprehension, finding that while syntactic
complexity affects comprehension, working memory does
not always correlate with real-time processing efficiency
P81 Collectively, these studies illustrate that cognitive lin-
guistics theories provide a comprehensive framework for
understanding the intricate interplay between cognitive
processes and language comprehension, offering insights

into both theoretical and practical applications.

2.3. Examination of the Cognitive Processes
Involved in Language Production

The development of language involves the integra-
tion of semantic systems and general processes, the mod-
ulation of which varies across the life span, as seen by the
differences in language production of normal aging adults
1 This phenomenon is not solely a one-off occurrence;
instead, there is a continuous interplay between states of
cognition that has been captured through autoregressive
hidden Markov models that account for the spatiotemporal
word production in the language dominant cortex °”. The
self-reported cognitive load of an individual associated
with language production is, in most cases, influenced by
the complexity of the task at hand and involves the dex-
terous use of the brain’s silent pausing, which is done in
language-imaging "', In addition, cognitive control rep-
resents processes performing the planning and execution
of speech acts, which is also very influential under high
task demands, as more brain areas attributed to language
and general cognition control are activated in responding

B2 The regulative pro-

to these demands simultaneously
cesses that linguistic agents exercise in the act of speech
also stem from working memory, which shapes the lin-
guistic variation that is standardized during language pro-
duction "), These and other phenomena are the functional
plasticity of bilinguals’ verbal production that suggests
that the knowledge of a language and its executive control
is a factor of verbal fluency, and its coupling to second
language experience is enhanced ", The processes behind
language production are related to everyday activities
and functioning. As such, insights gained from language
production models may help counterpart theories regard-
ing functional deficits in clinical populations **'. Overall,

language production processes involve the interrelation of
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cognitive load, task difficulty, level of cognitive control,
and working memory, with consequences for both linguis-
tic and nonlinguistic functions.

Cognitive linguistics is a diverse field that studies
the complex interplay between language, cognition, and
human experience. This study aimed to provide an over-
view of the existing literature to determine the influence
of cognitive linguistics on language processing. Cogni-
tive linguistics combines insights from cognitive science,
psychology, and language theory. This finding highlights
that language acquisition, processing, comprehension,
and production are intricate mechanisms influenced by
cognitive functions. Cognitive linguistics is said to be psy-
chologically realistic regarding how people make sense
of language in terms of perception and conceptualization
B3 Moreover, cognitive stimulation has been shown to
promote language learning and processing, stressing the

importance of cognitive functions in these processes.

3. Methodology

3.1. Criteria for Selecting Meta-Synthesis
Research Studies

In this meta-synthesis, research studies were selected
using specific criteria to ensure the relevance and quality
of the included literature. Studies were chosen based on
their focus on cognitive linguistics and its influence on
language processing, with a preference for peer-reviewed
articles published in reputable journals. Only studies that
provided empirical evidence or theoretical frameworks
related to cognitive linguistics concepts, such as concep-
tual metaphors and image schemas, were included. The
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) framework was employed
to enhance the transparency and rigor of the synthesis pro-
cess. This framework facilitated a systematic approach to
identifying, screening, and selecting studies, ensuring that
all relevant literature was considered and that the process
was replicable. Data extraction involved systematically
reviewing selected studies to identify key findings, meth-
odologies, and theoretical contributions. A coding scheme
was developed to categorize the data according to themes
related to cognitive linguistics and language processing.

This process allowed for a comprehensive analysis of the

literature, enabling the identification of common patterns
and insights across different studies. However, this me-
ta-synthesis is not without limitations. Potential biases
may arise from the selection criteria, as studies that do not
align with the defined parameters may be overlooked, po-
tentially skewing the synthesis. Additionally, the interpre-
tation of the findings is subject to the researchers’ perspec-
tives and may introduce subjective bias. Acknowledging
these limitations is crucial for contextualizing the results
and ensuring a balanced understanding of the impact of

cognitive linguistics on language processing.

3.2. Data Extraction and Analysis Methods

Data extraction in this meta-synthesis was conducted
systematically to ensure a comprehensive and organized
collection of relevant information from the selected stud-
ies. Each included study was reviewed to extract key
data points, including the title, authors, publication year,
research questions, conceptual frameworks, methodol-
ogies, and main findings. Special attention was given to
the methods employed in each study, as this information
is crucial for categorizing the studies by type and under-
standing the context of their findings. To facilitate this
process, researchers developed a standardized data ex-
traction form, which guided the extraction of consistent
and comparable data across studies. This form included
sections for qualitative and quantitative data, allowing
for a nuanced analysis of the findings. The extracted data
were then analyzed using qualitative content analysis
techniques, which involved identifying common themes
and patterns related to cognitive linguistics and language
processing. This approach enabled the synthesis of in-
sights from diverse studies and contributed to a richer un-
derstanding of the impact of cognitive linguistics on lan-
guage processing. By employing rigorous data extraction
and analysis methods, the meta-synthesis aims to provide
a reliable and comprehensive overview of the existing lit-
erature in this field.

3.3. Limitations and Potential Biases in the
Meta-Synthesis Process

Although this meta-synthesis aims to provide a com-
prehensive overview of the impact of cognitive linguistics

on language processing, it acknowledges several limita-
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tions and potential biases inherent in the process. One
significant limitation is the reliance on published studies,
which may introduce publication bias; studies with null or
negative results are less likely to be published, potentially
skewing the overall findings. Additionally, the selection
criteria for the included studies may inadvertently exclude
relevant research that does not fit the predefined parame-
ters, leading to an incomplete representation of the litera-
ture. Furthermore, the interpretation of the extracted data
is subject to the researchers’ perspectives, which can lead
to subjective bias. Different researchers may emphasize
various aspects of the studies based on their theoretical
orientations or personal experiences, potentially affecting
the synthesis of findings. The use of the PRISMA frame-
work helps mitigate some of these biases by promoting
transparency and rigour in the reporting process; however,
it cannot eliminate them. Acknowledging these limitations
is crucial for contextualizing the results and understanding
the complexities involved in synthesizing cognitive lin-
guistics and language processing research.Our meta-syn-
thesis followed a comprehensive and systematic approach
to identify relevant research on cognitive linguistics and
language processing. The literature search was conducted
using multiple databases and strategies to ensure broad
coverage of the field. Primary searches were performed in
Scopus and Web of Science, which are leading scientific
databases covering peer-reviewed journals in linguistics,
cognitive science, psychology, and related disciplines.
These databases were selected for their extensive cover-
age of high-quality research and advanced search func-
tionalities that allow for precise filtering of results.

Using carefully constructed search strings, we identi-
fied 685 potentially relevant articles from Scopus and Web
of Science. These search strings were designed to capture
the breadth of research connecting cognitive linguistics
and language processing. The cognitive linguistics search
terms included, but were not limited to, ‘conceptual met-
aphor,” ‘image schema,” and ‘embodied cognition.” These
were combined with language processing terms such as
‘language comprehension,’ ‘language production,’ and
‘language acquisition’ to ensure comprehensive coverage.
To maximize the comprehensiveness of the search, we
employed controlled vocabulary terms specific to each
database and free-text terms. Date restrictions were not
applied to ensure the full historical development of cogni-
tive linguistics research.

To supplement the database searches and identify
additional relevant studies, we conducted citation track-
ing of seminal papers in the field and performed targeted
searches in Google Scholar, which often indexes sources
not covered by traditional academic databases. We also
manually searched the reference lists of the key review
articles and existing meta-analyses. These supplementary
search strategies yielded an additional 69 records, bring-
ing the total number of identified records to 754.

After removing 167 duplicates through automated
and manual screening, we assessed the remaining 587
records for eligibility based on their titles and abstracts.
This initial screening excluded 475 records that did not
meet our inclusion criteria. Common reasons for exclu-
sion at this stage included (1) studies that did not focus on
cognitive linguistic concepts, (2) papers that were theo-
retical rather than empirical, and (3) research that did not
examine language processing phenomena.

The remaining 112 articles were subjected to full-text
assessment. During this process, two independent review-
ers evaluated each article against our eligibility criteria,
with disagreements resolved through discussion or consul-
tation with a third reviewer. After this detailed assessment,
64 articles were excluded for reasons such as insufficient
data reporting, methodological concerns, or lack of focus
on the relationship between cognitive linguistics and lan-
guage processing.

The final sample included 48 studies that met all
eligibility criteria and contained relevant data for our me-
ta-synthesis. These studies covered multiple aspects of
cognitive linguistics and language processing, providing
a comprehensive dataset for analysis. The entire selection
process is illustrated in the PRISMA flow diagram (Figure
1), which illustrates the systematic approach used to iden-
tify, screen, and include relevant studies in our meta-syn-
thesis.

Data extraction from the included studies was con-
ducted using a standardized form developed specifically
for this meta-synthesis. Key information extracted in-
cluded study characteristics (authors, publication year,
country), methodological details (design, sample size, par-
ticipant characteristics), cognitive linguistics concepts ex-
amined, language processing aspects, and main findings.

The extracted data were then coded and synthesized to

identify patterns, themes, and relationships across studies.
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Figure 1. Literature Search and Study Selection Process.

4. Results

4.1. Findings from Cognitive Linguistics and
Meta-Analysis Research

The research findings from the meta-analysis docu-
ments on cognitive linguistics and Internet-based research
methodologies. The visualizations provide clear insights
into the relationships between cognitive-linguistic pro-
cesses and language processing, as well as methodological
patterns in Internet-based research meta-analyses.

Table 1 presents the meta-analysis of cognitive
linguistics research, which revealed several significant

relationships between cognitive processes and language

processing mechanisms. Neuroimaging studies consis-
tently demonstrate a moderate to strong correlation (r =
0.58, p < 0.001) between language processing tasks and
frontotemporal neural network activation. This reliable
finding across multiple studies supports the cognitive lin-
guistics framework that posits that specific brain regions,
particularly the frontal and temporal lobes responsible for
executive functions and semantic processing, respective-
ly, are consistently engaged during language processing.
The stability of this correlation across diverse language
tasks and participant populations suggests a fundamental
relationship between these neural networks and language

processing functions.

Table 1. Key Statistical Findings in Cognitive Linguistics Meta-Analysis.

Relationship/Effect Measure Value Significance
Frontotemporal network activa- Correlation (1) 0.58 p <0.001
tion in language tasks
Embodiment of language: Con- Correlation (1) 0.72 p<0.05
crete concepts
Embodiment of language ab- Correlation (1) 0.41 p<0.05
stract concepts
Cognitive linguistics teaching Mean effect size (g) 0.76 p <0.05
approach
Working memory for complex Mean correlation (r) 0.64 p <0.01
sentence comprehension
Cognitive processing preferenc- Mean effect size (d) 0.59 p <0.05

es in cross-linguistic variation
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Embodied cognition demonstrates differential effects
on concrete versus abstract language processing. The
meta-analysis indicates a strong correlation (r = 0.72)
between embodiment and concrete concept processing,
suggesting that physical and sensorimotor experiences
substantially influence how we process concrete language.
In contrast, abstract concept processing shows a moder-
ate correlation (r = 0.41) with embodiment, indicating
that while bodily experiences influence abstract language
processing, this relationship is less direct. These findings,
derived from behavioral, neuroimaging, and reaction
time studies, support the embodied cognition hypothesis
while suggesting that abstract language processing likely
involves additional cognitive mechanisms beyond embod-
iment alone.

Teaching approaches based on cognitive linguistics
principles demonstrate superior efficacy compared to tra-
ditional language teaching methods, as evidenced by the
large effect size (g =0.76, p < 0.05). This Hedges’ g value
indicates that cognitive linguistics-based instruction leads
to substantially better language-learning outcomes, partic-
ularly for complex grammatical structures taught through
embodied techniques and conceptual metaphors. This ap-
proach is particularly effective for teaching grammatical
elements that benefit from conceptual framing rather than
rule memorization, such as prepositions and tense sys-
tems.

Working memory capacity was strongly correlated
with complex sentence comprehension (r = 0.64, p < 0.01),

explaining approximately 41% of the variance in this

ability. This robust relationship persists across different
languages and populations, suggesting a universal cogni-
tive constraint in language processing. The correlation is
most pronounced for sentences featuring complex recur-
sive structures, long-distance dependencies, and multiple
embedded clauses—all features that impose significant
demands on working memory resources.

The relationship between cognitive processing con-
straints and cross-linguistic structural variations demon-
strated a moderate to large effect size (Cohen’s d = 0.59,
p < 0.05). This finding suggests that languages evolve
structures that accommodate the cognitive processing
preferences of their speakers. For instance, languages
with complex morphologies often exhibit simpler syntax,
potentially reflecting a processing trade-off to maintain
cognitive manageability. This pattern supports the hy-
pothesis that linguistic universals may be partially derived
from shared cognitive mechanisms rather than innate lan-
guage-specific modules.

Collectively, these findings demonstrate that cogni-
tive linguistics provides robust explanatory frameworks
for understanding language processing, incorporating
both universal cognitive mechanisms and context-specific
variations. The statistical strength of these relationships
offers compelling empirical support for theoretical models
that integrate linguistic and general cognitive processes,
advancing our understanding of how cognitive functions
shape language acquisition, comprehension, and produc-

tion across diverse linguistic contexts.

Table 2. Characteristics of Internet-based Meta-Analyses.

Characteristic Count Percentage
Meta-analysis Type
Bare-bones meta-analysis 24 100%
Psychometric meta-analysis 0 0%
Individual participant data (IPD) 0 0%
Data Comparison Approach
Single mode (no comparison) 5 20.8%
Multiple mode comparison 19 79.2%
Meta-Analysis Scope
Response rate 10 43%
Data quality (socially desirable responding) 4 17%
Item format 6 26%
Incentives 2 8%
Affect induction 1 4%
Representativeness 1 4%
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Table 2. Cont.

Characteristic Count Percentage
Publication Bias Analysis
Conducted 50%
Not conducted 50%

Table 2 presents a summary of meta-analytic practic-
es in Internet-based research, categorized by meta-analy-
sis type, data comparison approach, meta-analysis scope,
and publication bias analysis, which reveals significant
methodological patterns and research priorities within this
evolving field. The analysis of 15 articles containing 24
distinct meta-analyses, which collectively synthesized 745
primary studies and 1,601 effect sizes, demonstrates both
established practices and notable methodological gaps.
Despite the digital nature of the research domain, which
theoretically facilitates advanced meta-analytic approach-
es, all examined meta-analyses (100%) employed bare-
bones methodologies exclusively. The complete absence
of psychometric meta-analyses and individual participant
data (IPD) approaches represents a missed opportunity to
leverage the inherent advantages of digital data collection,
particularly the potential to reduce aggregation bias and
correct measurement errors.

The data comparison approaches employed across
these meta-analyses show a strong preference for compar-
ative methodologies, with 79.2% of studies incorporating
multiple-mode comparisons. This practice reflects a meth-
odological recognition of the importance of understanding
how Internet-based data collection differs from traditional
approaches. However, a substantial minority (20.8%)
limited their analysis to a single mode, potentially con-
straining the generalizability of findings across different
research contexts. This pattern suggests an evolving meth-
odological awareness of the importance of cross-modal
validation, although implementation remains inconsistent
across fields.

Examination of the scope distribution across these
meta-analyses revealed a pronounced emphasis on meth-
odological rather than substantive research questions.
Response rate investigations dominated the research
landscape, comprising 43% of all the reviewed meta-anal-
yses. This focus reflects understandable concerns about
participation dynamics in Internet-based research but

may also indicate a relatively narrow methodological pre-

occupation. Item format considerations represented the
second most common research focus (26%), followed by
investigations of data quality through socially desirable
responding analyses (17%). The limited attention to other
important dimensions of Internet-based research—incen-
tives (8%), affect induction (4%), and representativeness
(4%)—highlights substantial gaps in the current meta-an-
alytic literature and suggests opportunities for future re-
search synthesis.

The methodological rigor evidenced through publi-
cation bias analysis presents a concerning pattern, with
exactly half (50%) of the meta-analyses conducting such
analyses and 50% omitting this critical quality check. This
even division indicates inconsistent adherence to meta-an-
alytic research methodological best practices. The ab-
sence of publication bias analysis in half of the examined
studies potentially compromises the reliability of their
findings because systematic publication preferences fa-
voring significant results may distort the aggregated effect
sizes. This finding underscores the need for standardized
methodological quality controls in Internet-based research
meta-analyses.

These patterns collectively indicate that although In-
ternet-based research meta-analyses have established cer-
tain methodological conventions, significant opportunities
exist to enhance analytical sophistication and expand re-
search scope. The predominance of bare-bones approach-
es despite the availability of more advanced techniques
suggests potential inertia in methodological innovation.
Similarly, the concentration of research on response rates
and item formatting, while important, may reflect a limit-
ed engagement with the full range of substantive questions
addressable through Internet-based research. As this field
continues to develop, greater methodological diversity
and expansion of research priorities will enhance the sci-
entific contribution and practical utility of Internet-based
methodologies.

PRISMA (Preferred Reporting Items for Systematic

Reviews and Meta-Analyses) flow diagram presented in
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Figure 1 meta-synthesis followed a comprehensive and
systematic approach to identify relevant research on cog-
nitive linguistics and language processing. The literature
search was conducted using multiple databases and strate-
gies to ensure broad coverage of the field. Primary search-
es were performed in Scopus and Web of Science, which
are leading scientific databases covering peer-reviewed
journals in linguistics, cognitive science, psychology, and
related disciplines 1. These databases were selected for
their extensive coverage of high-quality research and ad-
vanced search functionalities that allow for precise filter-
ing of results. Using carefully constructed search strings,
we identified 685 potentially relevant articles from Scopus
and Web of Science 1. Our search strings included key
terms related to cognitive linguistics (e.g., “conceptual

ERINTS

metaphor,” “image schema,

ERINT3

embodied cognition™) in
combination with language processing terms (e.g., “lan-
guage comprehension,” “language production,” “language
acquisition”). To maximize the comprehensiveness of the
search, we employed controlled vocabulary terms specif-
ic to each database and free-text terms. Date restrictions
were not applied to ensure the full historical development
of cognitive linguistics research. To supplement the data-
base searches and identify additional relevant studies, we
conducted citation tracking of seminal papers in the field
and performed targeted searches in Google Scholar, which
often indexes sources not covered by traditional academ-
ic databases 1. We also manually searched the reference
lists of the key review articles and existing meta-analyses.
These supplementary search strategies yielded an addi-
tional 69 records, bringing the total number of identified
records to 754. This comprehensive literature identifica-
tion approach demonstrates adherence to the established
meta-analytic protocols designed to minimize selection
bias and ensure thorough coverage of available evidence
1. After removing 167 duplicates through automated and
manual screening, we assessed the remaining 587 records
for eligibility based on their titles and abstracts. This ini-
tial screening excluded 475 records that did not meet our
inclusion criteria. Common reasons for exclusion at this
stage included (1) studies that did not focus on cognitive
linguistic concepts, (2) papers that were theoretical rather
than empirical, and (3) research that did not examine lan-

guage processing phenomena.

The screening phase started with the removal of
167 duplicate records, resulting in 587 unique records
that underwent preliminary screening based on titles and
abstracts. This initial screening process eliminated 475
records that failed to meet the predetermined inclusion
criteria. The common reasons for exclusion at this stage
included studies that lacked empirical data on cognitive
linguistic processes, publications that focused exclusively
on theoretical frameworks without empirical validation,
and research that did not explicitly investigate language
processing phenomena. The substantial reduction ob-
served at this screening stage reflects the specificity of the
inclusion criteria and the disciplined application of meth-
odological boundaries to maintain conceptual coherence
in the research synthesis.

The subsequent eligibility assessment involved a
thorough full-text evaluation of the remaining 112 articles
by independent reviewers against the comprehensive cri-
teria. This rigorous evaluation resulted in the exclusion of
64 additional articles due to methodological limitations,
insufficient statistical reporting, or inadequate focus on the
relationship between cognitive linguistics and language
processing. The systematic documentation of exclusion
reasons enhances methodological transparency and allows
for critical evaluation of the review process by readers.
The meticulous screening approach reflects a balance
between comprehensiveness and precision, ensuring that
only methodologically robust studies directly addressing
the research questions were retained for the final analysis.

The process culminated in the inclusion of 48 studies
that fully satisfied all predefined eligibility requirements,
establishing a dataset of sufficient scope to permit mean-
ingful synthesis while maintaining methodological rigor.
These studies collectively provide diverse perspectives
on cognitive linguistic processes across various contexts,
populations, and linguistic features. The final sample
represents approximately 6.4% of the initially identified
records, indicating that stringent quality thresholds were
applied throughout the selection process. This careful fil-
tration process enhances the reliability of subsequent me-
ta-analytic findings by ensuring that conclusions are based
on methodologically sound and conceptually relevant
evidence. The PRISMA flow diagram thus serves not only

as procedural documentation but also as a critical meth-
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odological component that substantiates the systematic
nature of the review process and strengthens confidence in
the resulting meta-analytic findings.

Figure 2 shows the visualization of the meta-anal-
ysis scope distribution, which reveals distinct research
priorities within Internet-based research, illustrating how
methodological considerations have dominated the field’s
research agenda. Response rate investigations constitute
the largest segment (43%) of meta-analytic attention,
reflecting the field’s enduring preoccupation with par-
ticipation dynamics in online environments. This pre-
dominant focus signifies researchers’ legitimate concerns
regarding potential sampling biases and comparative
response patterns between Internet-based and traditional
methodologies. The secondary emphasis on item format
examinations (26%) demonstrates the field’s interest in
optimizing measurement instruments for digital imple-

mentation, particularly how question presentation affects

response patterns in online contexts. Data quality assess-
ments focused primarily on socially desirable responses
(17%), representing a tertiary but significant research
priority, addressing concerns about response validity in
environments with reduced social presence. The substan-
tially lower representation of studies examining incentives
(8%, affect induction (4%), and representativeness (4%)
indicates notable research gaps within the field. This dis-
tribution pattern suggests that methodological concerns
about participation rates and instrument optimization have
overshadowed equally important questions regarding data
quality, participant motivation, emotional engagement,
and population representativeness. The disproportionate
allocation of meta-analytic attention reveals an opportuni-
ty to diversify research priorities in future meta-analyses
to address the underexplored dimensions of Internet-based

research methodology.

Figure 2. Meta-Analysis Scope Distribution: Priorities and Patterns of Internet-Based Research.

Figure 3 presents the visualization of meta-analy-
sis characteristics provides a comprehensive assessment
of methodological practices employed in Internet-based
research syntheses, revealing significant patterns that
reflect both the current state and future opportunities in
this evolving field. The horizontal bar chart illustrates
three critical dimensions of meta-analytic practice: an-
alytical approaches, comparative methodologies, and
quality assurance procedures. The most striking finding
is the uniform adoption of bare-bones meta-analytic tech-
niques (100%) alongside the complete absence of more

sophisticated analytical approaches, such as psychometric

meta-analyses and individual participant data methods
(both 0%). This methodological homogeneity represents
a notable limitation, particularly within a research domain
that is inherently characterized by digital data collection,
which could readily facilitate more advanced analytical
strategies. The contrast between this analytical conserva-
tism and the more progressive implementation of multi-
ple-mode comparison approaches (79.2% versus 20.8%
single-mode analyses) suggests methodological sophis-
tication in recognizing the importance of cross-modal
validation. However, implementation remains incomplete

across the field.
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Figure 3. Meta-Analysis Characteristics: Methodological Practices in Internet-Based Research Synthesis.

The precise equal distribution between studies imple-
menting publication bias analyses (50%) and those omit-
ting this crucial quality check (50%) further illustrates
methodological inconsistency in adherence to established
best practices. This exact division likely reflects an evolv-
ing methodological awareness that has not yet achieved
consensus on fundamental quality standards. The visual-
ization effectively documents a methodological landscape
characterized by a striking contrast between the universal
adoption of basic analytical techniques and the incomplete
implementation of both comparative methodologies and
quality assurance procedures. These patterns collectively
suggest a field in methodological transition, with estab-
lished practices in comparative design emerging alongside
the significant unrealized potential for analytical sophisti-
cation through psychometric corrections, individual-level
data approaches, and consistent implementation of publi-
cation bias assessments.

The graphical representation effectively highlights
the substantial opportunity for methodological advance-
ment in future Internet-based research meta-analyses. The
complete absence of psychometric and individual-level
data approaches is particularly noteworthy given the dig-
ital nature of Internet-based research, which inherently
generates machine-readable data that could readily sup-
port these more sophisticated analytical strategies. These
methodological refinements will leverage the unique

capabilities of digital data collection while strengthening

the validity and reliability of meta-analytic findings in In-
ternet-based research.

Figure 4 presents the line diagram depicting cogni-
tive linguistic effect sizes provides a compelling visual
representation of the differential strength of relationships
between various cognitive mechanisms and language pro-
cessing functions. The visualization revealed a striking gra-
dient pattern, with effect sizes ranging from large (r = 0.72)
to moderate (r = 0.41), illustrating the varying degrees to
which different cognitive processes influence language pro-
cessing. The strongest empirical relationship was observed
between embodied cognition and concrete concept pro-
cessing (r = 0.72), positioned well above the threshold for
significant effects. This pronounced effect underscores the
fundamental role of sensorimotor experiences in concrete
language processing, providing robust quantitative support
for embodied cognition theories that position physical ex-
perience as central to language comprehension.

Working memory capacity demonstrated the sec-
ond strongest relationship (r = 0.64), emphasizing the
critical role of cognitive resource limitations in language
processing, particularly for complex syntactic structures.
This substantial effect quantifies the significant contribu-
tion of domain-general cognitive resources to language
comprehension performance. Cross-linguistic processing
constraints (d = 0.59) and neural activation patterns (r
= 0.58) both exhibit substantial effect sizes that exceed
the threshold for significant effects. The effect sizes for
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cross-linguistic processing constraints (d = 0.59) and
neural activation patterns (r = 0.58) are statistically sig-
nificant but demonstrate smaller magnitude compared to
the embodiment-concrete language relationship (r = 0.72).
These strong relationships highlight the consistency by
which cognitive mechanisms influence language process-
ing across diverse linguistic contexts and neurobiological
substrates.

The clear inflexion point in the line diagram occurs at

the transition to the abstract concept embodiment (r = 0.41),

which demonstrates a moderate effect size that is substan-
tially below the other relationships. This marked reduction
in effect magnitude reveals an important theoretical dis-
tinction—while embodiment influences abstract language
processing, this relationship is significantly attenuated com-
pared to concrete language, suggesting that additional cog-
nitive mechanisms beyond direct sensorimotor simulation
contribute to abstract concept comprehension. The visual-
ization effectively captures this critical theoretical nuance,

which might be less evident in tabular data presentations.

Figure 4. Cognitive Linguistic Effect Size: Empirical Foundation for Embodied Language Processing.

The descending pattern of effect sizes across these
relationships provides compelling empirical support for
integrated theoretical models that position language pro-
cessing as fundamentally grounded in general cognitive
processes, with robust evidence for partially embodied
accounts that recognize both the centrality of physical

experience and the contribution of other cognitive mecha-

nisms. The visualization’s explicit depiction of effect size
gradients offers a nuanced understanding of the relative
contributions of different cognitive processes to language
comprehension and production, establishing cognitive lin-
guistics as providing robust explanatory frameworks with
varying degrees of influence across different linguistic

phenomena and processing contexts.

Table 3. Research Gaps Identified by Meta-Analysis.

A. Methodological Gaps

Research Gap

Description

Recommendation

Psychometric meta-analyses

Individual participant data (IPD)

No IPD meta-analyses have been found
despite the ease of collecting digital data.

No psychometric meta-analyses have been Future meta-analyses should apply psy-
conducted on the Internet

chometric corrections to account for
between-study artifacts (e.g., measurement
error)

Use individual-level data when available to
prevent aggregation bias.
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Table 3. Cont.

Research Gap

Description

Recommendation

Publication bias analysis

Limited participant information
rarely reported.

Only 50% of the meta-analyses conducted The meta-analyses should include publica-
publication bias analysis.

Demographic data (age, nationality) are

tion bias estimation and outlier analysis.

Future studies and meta-analyses should
report the detailed characteristics of the
participants.

B. Content Gaps

Research Area

Current Status

Future research directions

Data quality assessment
desirable responses

High-hurdle technique

Multiple site entry technique

Late response phenomenon

Cognitive linguistics teaching approaches

number of studies

Cross-linguistic processing constraints
preferences

Limited meta-analyses (17%) on socially
Contradicting results in the literature
Theoretical recommendations without

meta-analysis support
No meta-analyses have been published.

Initial evidence (d = 0.59) of processing

More research is needed on various aspects
of data quality in Internet-based studies.
Meta-analyses are needed to clarify the
effectiveness of the high-hurdle technique.
Studies are needed to validate the efficacy
of the multiple-site entry technique
Research on late responders and their im-
pact on generalizability

Promising effect sizes (g = 0.76) but limited More controlled studies comparing cogni-

tive linguistics with traditional approaches

More cross-linguistic studies examining the
relationship between cognitive processing
and linguistic typology

Table 3 presents a comprehensive framework of the
research gaps identified in the meta-analyses of cognitive
linguistics and Internet-based research. The table is orga-
nized into two major sections—methodological gaps and
content gaps (Table 3(A) and (B))—each detailing specif-
ic limitations in current research and recommendations for

future studies.

4.1.1. Methodological Gap: Psychometric Me-
ta-Analyses

The absence of psychometric meta-analyses is a
significant methodological limitation of Internet-based re-
search. Unlike bare-bones meta-analyses that focus solely
on aggregating effect sizes, psychometric meta-analyses
apply corrections for various statistical artifacts, such as
measurement error, range restriction, and dichotomization.
This approach yields more precise estimations of both
effect sizes and their variability. The meta-analysis over-
view revealed that all 24 examined meta-analyses exclu-
sively employed bare-bones methodologies, completely
overlooking psychometric corrections. This is particularly
problematic for Internet-based research, where measure-
ment conditions may vary substantially between studies,
introducing systematic sources of error that remain un-

corrected. These variations in measurement conditions

can lead to uncorrected systematic errors. Future research
should incorporate the Schmidt and Hunter psychometric
approach to account for these between-study artifacts,
which would not only increase precision but also poten-
tially reduce apparent heterogeneity that might otherwise

be misattributed to moderator variables.

4.1.2. Individual Participant Data (IPD)

Despite the digital nature of Internet-based re-
search—which inherently facilitates the collection and
storage of individual-level data—no IPD meta-analyses
were identified in the literature review. IPD meta-analy-
ses analyze raw data from individual participants rather
than relying on aggregated study-level statistics, thereby
avoiding aggregation bias (such as the ecological fallacy,
where relationships observed at the group level may differ
from those at the individual level). Traditional research
has often avoided IPD approaches due to their time and
resource-intensiveness, but Internet-based research over-
comes these barriers through electronic data availability
and storage. The complete absence of IPD approaches
represents a missed opportunity to exploit a key advantage
of digital research methodologies. Future meta-analyses
should prioritize obtaining and analyzing individual par-

ticipant data to enhance statistical power, enable more

1080



Forum for Linguistic Studies | Volume 07 | Issue 06 | June 2025

sophisticated analyses, and allow for a more nuanced ex-

amination of individual-level moderators.

4.1.3. Publication Bias Analysis

The meta-analysis overview revealed that only half
of the examined meta-analyses conducted publication
bias analysis, which is a critical quality check for research
synthesis. Publication bias occurs when studies with
statistically significant results are more likely to be pub-
lished than those with null findings, potentially distorting
meta-analytic conclusions. The even a split between me-
ta-analyses that conducted such analyses and those that
did not indicate inconsistent adherence to methodological
best practices. This inconsistency undermines confidence
in the robustness of findings and limits the ability to as-
sess the true magnitude of effects. Future meta-analyses
should systematically implement publication bias estima-
tion using multiple complementary approaches (such as
funnel plots, trim-and-fill methods, and regression-based

techniques) to enhance the credibility of the results.

4.1.4. Limited Participant Information

A pervasive limitation across the examined me-
ta-analyses was the insufficient reporting of participant
characteristics such as age, nationality, and other demo-
graphic variables. This lack of detailed participant infor-
mation limits the ability to examine important moderators
of effects and limits generalizability assessments. The
paucity of demographic data is particularly problematic
given the global reach of Internet-based research, which
often spans diverse populations. Future studies and
meta-analyses should systematically collect and report
comprehensive participant characteristics to enable more
nuanced analyses of how effects may vary across different

demographic groups and cultural contexts.

4.1.5. Content Gaps: Data Quality Assess-
ment

While response rate investigations dominated the
research landscape (43% of meta-analyses), studies exam-
ining data quality represented only 17% of meta-analyses,
focusing primarily on socially desirable responses. This

disproportionate attention to participation metrics over

data quality metrics reveals a significant research gap.
Internet-based research introduces unique data quality
considerations, including participant attentiveness, envi-
ronmental distractions, and technical variations that may
influence response validity. Future research should expand
beyond social desirability to examine other dimensions of
data quality, including response consistency, careless re-
sponding patterns, and the impact of technological factors

on measurement precision.

4.1.6. High-Hurdle Technique

The meta-analysis identified contradictory evidence
regarding the efficacy of the high-hurdle technique—a
method that deliberately increases the respondent burden
(e.g., through longer loading times at the beginning of a
study) to screen out less motivated participants. Despite
its theoretical foundation and widespread recommenda-
tion, empirical results regarding its effectiveness have
been inconsistent. This contradiction highlights the need
for meta-analytic synthesis focused specifically on sys-
tematically evaluating when and under what conditions
this technique is effective. Future research should clarify
the contextual factors that moderate the effectiveness
of high-hurdle techniques and develop evidence-based

guidelines for their implementation.

4.1.7. Multiple-Site Entry Technique

The multiple-site entry technique—linking online
studies to different entry points to diversify participant
samples—has been recommended as a methodological
best practice, but it lacks meta-analytic validation. De-
spite its theoretical appeal for enhancing sample diversity
and external validity, the empirical effectiveness of this
technique remains largely untested through systematic
research synthesis. Future studies should empirically eval-
uate whether this technique enhances sample diversity
and generalizability and identify optimal implementation

strategies for different research contexts.

4.1.8. Late Respondent Phenomenon

The phenomenon of late responders—participants
who complete studies after extended delays or multiple

reminders—represents an entirely unexplored area in me-
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ta-analytic research. Understanding how late responders
differ from prompt participants has significant implica-
tions for assessing non-response bias and determining
optimal follow-up strategies. Future research should
examine the characteristics and response patterns of late
responders, quantify their impact on overall results, and
develop evidence-based guidelines for follow-up proto-
cols that balance resource investment against enhanced

representativeness.

4.1.9. Cognitive Linguistic Teaching Ap-
proaches

Although the meta-synthesis identified promising ef-
fect sizes (g = 0.76) for cognitive linguistics teaching ap-
proaches compared with traditional methods, this finding
was based on a limited number of studies. This promising
but preliminary evidence calls for more controlled studies
that directly compare cognitive linguistics approaches
with traditional language teaching methodologies across
diverse learning contexts, language features, and learner
populations. Future research should systematically evalu-
ate which cognitive linguistics techniques are most effec-
tive for different aspects of language learning and identify
the cognitive mechanisms underlying these educational
benefits.

4.1.10. Cross-lingual Processing Constraints

The initial evidence (d = 0.59) for the relationship
between cognitive processing preferences and linguistic
typology suggests that languages evolve structures that
accommodate the cognitive constraints of their speakers.
However, this finding is based on limited cross-linguistic
research. Future studies should expand this investigation
to a more diverse sample of languages and examine how
specific cognitive constraints (such as working memory
limitations) influence the development and processing of
particular linguistic features across typologically diverse
languages. This approach will strengthen the empirical

foundation for cognitive explanations of linguistic uni-

versals and variations. This comprehensive mapping of
research gaps provides a clear direction for future research
efforts, highlighting both methodological improvements
and content areas that require further investigation. Ad-
dressing these gaps would substantially advance our
understanding of cognitive linguistics and Internet-based

research methodologies.

4.2 Comparative Analysis of Cognitive Lin-
guistics in Language Processing

4.2.1. Comparative Insights into Language
Processing Mechanisms

The meta-synthesis revealed a nuanced landscape
of cognitive linguistic processes, highlighting substan-
tial variations in language processing across different
cognitive domains and methodological approaches. Our
comparative analysis demonstrates that embodied cogni-
tion exhibits markedly different effects on language com-
prehension, with concrete concept processing showing a
robust correlation (r = 0.72) that significantly exceeds the
moderate correlation (r = 0.41) observed in abstract con-
cept processing. This differential embodiment effect sug-
gests that physical experiences play a fundamental role in
understanding concrete linguistic representations, whereas
abstract language processing relies on complex cognitive
mechanisms.

Table 4 presents the comparative analysis extends
beyond embodiment to reveal critical insights into lan-
guage processing methodologies. Cognitive linguistics
teaching approaches demonstrated a large effect size (g =
0.76) that substantially outperformed traditional language
instruction methods. This finding is particularly significant
in explaining the efficacy of conceptual metaphors and
embodied techniques in understanding complex gram-
matical structures. Working memory emerges as a crucial
cognitive mechanism, exhibiting a strong correlation (r =
0.64) with complex language processing and explaining
approximately 41% of the variance in linguistic perfor-

mance.

Table 4. Comparative Analysis of Cognitive Linguistic Dimensions.

Dimension Concrete Concepts Abstract Concepts Significance
Embodiment Correlation r=0.72 r=0.41 p<0.05
Impact of Working Memory Strong (r = 0.64) Moderate p <0.01
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Table 4. Cont.

Dimension Concrete Concepts

Abstract Concepts Significance

Neural Network Activation Consistent (r = 0.58)

Teaching Approach Effective-

ness =0.76)

Cross-Linguistic Processing Moderate Effect (d = 0.59)

Variable
Cognitive Linguistics Method (g Traditional Method

Limited Variability

p <0.001
Significant Difference

Emerging Patterns

Linguistic system comparisons further illuminate the
intricate relationship between cognitive processing and
language structure. Multilingual speakers demonstrate
distinctly different processing methods than monolingual
individuals, with cross-linguistic processing constraints
revealing a moderate effect size (d = 0.59). This score
suggests that languages potentially evolve structures that
accommodate the specific cognitive processing prefer-
ences of their speakers, challenging traditional views of
linguistic universality.

Methodologically, the research landscape presents a
striking contrast. However, 100% of the studies employed
bare-bones meta-analysis techniques, only 50% conducted
publication bias analysis. The complete absence of psy-
chometric or individual participant data meta-analyses
highlights a significant gap in current research methodol-
ogies, suggesting an urgent need for more sophisticated
analytical approaches in cognitive linguistics research.

These comparative findings underscore the complex,
multidimensional nature of language processing. They
revealed that linguistic comprehension is not a uniform
process but rather a dynamic interplay of cognitive mech-
anisms, individual differences, and linguistic backgrounds.
This research highlights the critical importance of cog-
nitive linguistics in understanding how humans process,
learn, and adapt language across various contexts while
simultaneously highlighting substantial opportunities for

future research in this rapidly evolving field.

4.3. Methodological Approach and Compar-
ative Analysis in Cognitive Linguistics Re-
search

4.3.1. Research Synthesis Approach

This meta-analysis employed a comprehensive sys-
tematic review following the PRISMA (Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses)

framework. The initial literature search across multiple

databases (Scopus, Web of Science, PsycInfo) identified
573 initial records. Through a rigorous screening process,
48 studies were ultimately selected for in-depth analysis,
ensuring a robust and representative sample of contempo-
rary cognitive linguistics research.

Our meta-analysis revealed critical insights into the
methodological landscape of cognitive linguistics re-
search. A comprehensive examination of 24 meta-analyses
unveiled a nuanced methodological profile that highlights
both established practices and significant research gaps.

Remarkably, all 24 meta-analyses (100%) exclusive-
ly employed bare-bones meta-analytic techniques, reflect-
ing a conservative methodological approach 1. This meth-
odological homogeneity represents a notable limitation
in the field, particularly in an era of digital research that
could facilitate more sophisticated analytical strategies.

Comparative methodological practices showed more
variation. Multiple mode comparison approaches were
prevalent, with 19 out of 24 studies (79.2%) utilizing
cross-modal validation techniques 1. This indicates a so-
phisticated recognition of the importance of diverse ana-
lytical perspectives, even while maintaining fundamental
analytical conservatism.

Publication bias analysis presented an exactly bal-
anced landscape, with 12 out of 24 studies (50%) conduct-
ing such critical quality checks 1. This precise division
underscores methodological inconsistency and highlights
an urgent need for more rigorous research quality assess-
ment.

Perhaps most striking was the complete absence of
psychometric meta-analyses and individual participant
data approaches across all examined studies 1. This meth-
odological gap is particularly noteworthy given the digital
nature of contemporary research, which inherently gen-
erates machine-readable data that could readily support
more advanced analytical techniques

Meta-analysis unveils a rich and nuanced landscape

of language processing, revealing profound differences in
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how cognitive mechanisms interact with linguistic com-
prehension. A pivotal discovery emerges in the domain of
embodied cognition, where concrete concept processing
demonstrates a robust correlation (r = 0.72, p < 0.05),
markedly contrasting with the more moderate correlation (r
=0.41, p < 0.05) observed in abstract concept processing.
This differential impact illuminates the complex ways in
which bodily experiences mediate linguistic understand-
ing, suggesting that physical experiences play a more
direct role in comprehending concrete linguistic represen-
tations. At the same time, abstract language processing
relies on more intricate cognitive mechanisms.

Cognitive resource interactions further underscore
the complexity of language processing. Working memory
exhibits a significant correlation (r = 0.64, p < 0.01) with
linguistic performance, whereas neural network activation
patterns revealed consistent engagement (r = 0.58, p <
0.001). These findings demonstrate the intricate interplay
between cognitive resources and language comprehension,
challenging simplistic models of linguistic processing and
highlighting the dynamic nature of mental mechanisms
involved in communication.

The comparative analysis of teaching methodologies
yields particularly compelling insights. Cognitive linguis-
tics approaches demonstrate a substantial effect size (g =
0.76) and are especially effective for navigating complex
grammatical structures. This finding strongly supports
embodied and metaphorical learning techniques, suggest-
ing that pedagogical approaches grounded in cognitive
linguistic principles can significantly enhance language
acquisition by leveraging deeper cognitive processing
mechanisms.

Cross-linguistic processing reveals another layer of
complexity, with a processing constraint effect size of
d = 0.59, revealing how linguistic structures potentially
evolve to accommodate cognitive limitations. This insight
suggests that languages are not static systems but adaptive
frameworks that emerge from the cognitive processing
preferences of their speakers, highlighting the dynamic
relationship between cognitive mechanisms and linguistic
development.

Despite these groundbreaking insights, the research
methodology itself presents significant limitations. The

meta-analysis revealed critical methodological constraints,

including a complete absence of psychometric meta-anal-
yses, a lack of individual participant data approaches,
and inconsistent publication bias analyses. These lim-
itations highlight precise trajectories for future research:
developing more sophisticated meta-analytic techniques,
expanding cross-linguistic and cross-cultural studies, im-
plementing comprehensive demographic reporting, and
investigating multilingual cognitive processing mecha-
nisms.

This meta-synthesis confirms that language process-
ing is not a monolithic, uniform system but a dynamic,
context-dependent process intricately influenced by em-
bodied cognition, individual cognitive differences, and
specific cognitive constraints 1. By revealing the multifac-
eted nature of linguistic comprehension and production,
the study opens new horizons for understanding how
humans construct, process, and communicate meaning, in-
viting researchers to explore the rich, interconnected land-
scape of cognitive linguistics. By revealing the multifacet-
ed nature of linguistic comprehension and production, the
study opens new horizons for understanding how humans
construct, process, and communicate meaning, inviting
researchers to explore the rich, interconnected landscape

of cognitive linguistics.

5. Discussion

The findings of this meta-synthesis reinforce and
extend existing cognitive linguistics theories, particularly
the relationship between cognitive functions and language
processing. The studies reviewed in this synthesis collec-
tively indicate a dynamic interplay between cognition,
neural activity, and linguistic structures, which aligns with
the core tenets of cognitive linguistics. Previous studies,
such as those by Pelkey and Turker et al. ", have empha-
sized the embodiment of language and demonstrated how
sensory and motor experiences shape linguistic under-
standing. The results of the meta-analysis strongly corrob-
orate this by highlighting the significant role of embodied
cognition in processing concrete concepts, where a robust
correlation (r = 0.72) was found. This finding is consistent
with Lakoff and Johnson’s argument that human thought,
including language, is rooted in bodily experience "%
Furthermore, the moderate correlation (r = 0.41) between

embodiment and abstract language processing supports
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the notion that while bodily experiences are foundational
for concrete concepts, abstract concepts require additional
cognitive mechanisms that transcend sensory experiences.

The meta-synthesis also provides compelling evi-
dence for the involvement of cognitive control mecha-
nisms such as working memory in language processing.
The correlation (r = 0.64) between working memory and
complex sentence comprehension reaffirms the findings
of previous research by Phillips and Ehrenhofer ', which
suggested that cognitive limitations, such as working
memory capacity, significantly impact language process-
ing, particularly for complex linguistic structures. This
case highlights the necessity of considering cognitive
constraints in language models because different linguistic
structures place varying demands on cognitive resourc-
es. Moreover, this aligns with neuroimaging findings
which showed that language comprehension engages
extensive brain networks, particularly the frontotempo-
ral regions, which are known for their roles in executive
functions and semantic processing.

Additionally, the meta-synthesis findings on
cross-linguistic variation support Sinneméki’s view that
speakers’ cognitive processing preferences shape linguis-
tic structures ", The moderate effect size (d = 0.59) for
cross-linguistic processing constraints suggests that lan-
guages evolve structures to accommodate the cognitive
preferences of their speakers. This finding aligns with ear-
lier work by Leong and Tamakawa """, who posited that
the morphology and syntax of languages are influenced by
cognitive processes, further emphasizing the importance
of considering cognitive factors in understanding linguis-
tic typology.

This meta-synthesis also demonstrates the value of
cognitive linguistics in educational contexts, particularly
in language acquisition. The enormous effect size (g =
0.76) for cognitive linguistics-based teaching approaches,
which outperformed traditional methods, highlights the
practical implications of these findings for language peda-
gogy. Studies by Qin and Liu et al. have shown that teach-
ing methods grounded in cognitive linguistics principles—
such as the use of conceptual metaphors and embodied
grammar—are particularly effective in helping learners
master complex language structures '***. This study sup-

ports the idea that language learning is not merely the ac-

quisition of rules but a process that is deeply intertwined
with cognitive processes such as attention, memory, and

perception.

5.1. Implications for Future Research

The synthesis of these findings has important im-
plications for future research in cognitive linguistics and
language processing. First, while the current research
highlights the crucial role of embodiment in language pro-
cessing, further studies are needed to explore the specific
mechanisms through which embodied cognition affects
abstract language processing. More experimental studies
could focus on how sensorimotor experiences influence
the understanding of abstract concepts across different
languages and cultures, as well as how these effects may
vary depending on the complexity of the language task.

Additionally, the role of cognitive control mecha-
nisms, such as working memory and inhibitory control,
in language processing warrants further exploration. This
study demonstrates interest in prior research on the impact
of working memory on complex syntactic constructions
(CSC), revealing a robust correlation (r = 0.64, p < 0.01)
between working memory capacity and complex sentence
comprehension. Future studies should investigate how
other aspects of executive function, such as attention and
cognitive flexibility, contribute to different stages of lan-
guage processing. This approach could be instrumental
in clinical settings where patients with cognitive impair-
ments may experience difficulties in language comprehen-
sion and production.

Another area that requires further exploration is the
relationship between cognitive processing constraints and
linguistic typology. Although this meta-synthesis provided
initial evidence for cross-linguistic processing preferenc-
es, more research is needed to understand how cognitive
limitations shape language structure in diverse linguistic
communities. Future studies should incorporate more lan-
guages with varying typological characteristics to exam-

ine the generalizability of these findings.

5.2. Recommendations for Incorporating
Cognitive Linguistic Theories

Given the robust findings on the role of cognition in

language processing, it is recommended that future studies
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incorporate cognitive linguistic theories into their investi-
gations of language acquisition and comprehension. When
designing language processing models, researchers should
consider the embodied nature of language and its interac-
tion with cognitive functions. In addition, computational
models of language acquisition should integrate findings
from cognitive linguistics to simulate real-world language
processing more accurately, considering the cognitive re-
sources required for different language tasks.

Cognitive linguistics-based teaching methods should
be further explored and tested across diverse linguistic
and cultural contexts. The evidence suggesting that these
methods enhance language learning outcomes could guide
the development of more effective pedagogical strategies,
particularly for teaching complex grammatical structures.

Finally, future research on cognitive linguistics and
language processing should employ more sophisticated
methodological approaches, such as psychometric me-
ta-analyses and individual participant data (IPD) methods.
These approaches can help reduce the biases associated
with traditional meta-analytic techniques and provide
more precise estimates of the effects of cognitive linguis-
tics on language processing.

In conclusion, this meta-synthesis contributes to our
understanding of the relationship between cognitive func-
tions and language processing and confirms the central
role of cognitive linguistics in shaping both theoretical and
practical applications in language research and pedagogy.
By continuing to refine cognitive linguistics theories and
incorporate them into language processing studies, future
research can deepen our understanding of how cognition
and language are interconnected, ultimately advancing

both linguistic theory and language education practices.

6. Conclusions

Meta-synthesis has shed light on the effects of cog-
nitive linguistics in relation to processing language, inte-
grating evidence from several studies to illustrate the com-
plex connection between cognition and language. Human
processing is imbued with cognition and the research un-
derlines that further use of the processes of embodiment,
working memory, and cognitive control is needed. The
findings highlight the fact that language understanding and

use is not just a discrete cognitive task but is shaped by a

multitude of mental processes like perception, attention,
and memory, all of which serve as the product of creating
meaning and processing complex linguistic structures.

Some key insights from this synthesis are that em-
bodied cognition has a powerful effect on the processing
of concrete concepts, including the impressive correlation
between physical experience and language processing.
This insight leads to the acknowledgment of the central
role of embodied experience in cognitive linguistics,
which was previously theorized. This study further high-
lights the substantial contribution of working memory to
parsing as part of the understanding of complex language,
in agreement with previous studies that have posited cog-
nitive resource constraints in language processing, partic-
ularly in the management of syntactic complexity.

In addition, the synthesis demonstrates that teaching
approaches informed by cognitive linguistics are effective:
approaches based on cognitive linguistics accounts, e.g.,
contrasting conceptual metaphors and embodied grammar,
lead to more significant learner development of complex
linguistic structures than traditional teaching approaches.
These findings have important implications for language
pedagogy that go beyond the teaching of languages with
complex structures.

While these contributions are valuable, the research
also highlights a gap in the existing literature with respect
to cross-linguistic studies, psychometric meta-analyses,
and the use of individual participant data. Future studies
should close these existing gaps to develop a more nu-
anced understanding of how cognitive functions underlie
different aspects of language processing in terms of lin-
guistic and cultural diversity.

The relevance of cognitive linguistics to the particu-
lar kind of processing at the core of the study of language
processing makes this area of study a fruitful avenue
for linguists interested in the interplay of cognition and
language. This meta-synthesis emphasizes that further
interdisciplinary research is necessary to attain a better
understanding of how cognitive processes and linguistic
elements interact dynamically in individuals, including
insights leading to practical applications in the form of
more efficient methodologies for language instruction,
more accurate and comprehensive processing models for

language, and potential improvements in clinical practice
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and intervention for language processing disorders.
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