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Abstract 

Data wrangling, the process of cleaning, transforming, and mapping raw data into a usable format, is a 

fundamental step in linguistic research. With the exponential growth of digital text and spoken language data, 
computational methods have become essential for managing and analyzing large datasets. This paper explores the 

latest computational techniques in data wrangling for linguistics, highlighting advancements in machine learning, 

natural language processing (NLP), and automated data cleaning technologies. These innovations enhance the 

efficiency and accuracy of data processing, enabling researchers to uncover patterns and generate insights 

previously unattainable. Additionally, the paper addresses the challenges inherent in data wrangling, including 

the integration of diverse data sources, the complexity of real-time data processing, and the importance of 

maintaining data quality and compliance with privacy regulations. Through a detailed examination of current 

methodologies and emerging trends, this research underscores the critical role of data wrangling in advancing 

linguistic studies and offers practical solutions for overcoming common obstacles in the field. The findings 

suggest that continued advancements in AI-driven tools and automated solutions will significantly impact the 

future of linguistic data analysis, making it more accessible and effective. 
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1. Introduction 

Applied linguistics can be broadly defined as a discipline that studies “language with relevance to real-world 

issues”, according to the stated aims of its flagship journal, Applied Linguistics (2022). The recent decades have 
witnessed its fast growth in terms of the number of papers published every year, the topics examined, and the 

emergence of new theories, approaches, methodologies and perspectives as a result of its increasing interactions 

with other disciplines and the real world. It is challenging for researchers, particularly novice ones seeking entry 

into the discipline, to keep up with the ever-growing scholarly literature. A solution is to utilise scientometric 

methods to identify research trends based on bibliographic information in a representative body of the scholarly 

literature. Originally developed by information scientists, scientometric methods such as citation analysis, 

document co-citation analysis, and author co-citation analysis have now been widely used to provide historical as 

well as state-of-the-art accounts of research in a discipline (Chen and Song 2017; Hood and Wilson 2001). 

A significant challenge in applied linguistics is the integration of diverse theoretical perspectives. The field 

encompasses theories from linguistics, psychology, sociology, and education, leading to a complex and often 

fragmented theoretical landscape (Gass & Mackey, 2015). This diversity can result in difficulties in creating a 

cohesive framework for research and practice. Theoretical fragmentation within applied linguistics makes it 
challenging to develop a unified approach to research. The coexistence of multiple theoretical paradigms, such as 

cognitive, sociocultural, and ecological approaches, often leads to conflicting interpretations of language 

phenomena (Ortega, 2013). Each paradigm brings its own set of assumptions, methodologies, and focal points, 

which can result in fragmented insights that are difficult to reconcile into a comprehensive understanding of 

linguistic issues. 

The interdisciplinary nature of applied linguistics further complicates theoretical integration. Researchers must 

navigate the complexities of incorporating insights from various disciplines, which may have different 

assumptions and methodologies (Cook, 2013). This necessity can lead to challenges in maintaining a coherent 

theoretical stance. For instance, integrating psychological theories of language acquisition with sociocultural 

perspectives on language use requires careful balancing of different epistemological viewpoints, which is not 

always straightforward. Ensuring methodological rigor is another significant challenge in applied linguistics. The 
complexity of language-related phenomena requires sophisticated research designs and data analysis techniques, 

which can be difficult to implement consistently. The debate over the use of quantitative versus qualitative 

methods continues to be central. Quantitative methods provide statistical rigor but may fail to capture the nuances 

of language use in context. Conversely, qualitative methods offer rich, contextualized data but can be criticized 

for lack of generalizability and rigor (Dörnyei, 2007). 

Mixed methods research, which combines quantitative and qualitative approaches, is often proposed as a solution 

to this dilemma. However, mixed methods research presents its own set of challenges, including the need for 

researchers to be proficient in both types of methods and the complexity of integrating data from different sources 

(Creswell, 2014). Successfully combining these approaches requires careful planning and a deep understanding 

of the strengths and limitations of each method. The practical application of research findings in applied linguistics 

is another area fraught with challenges. Translating theoretical insights into effective teaching practices, language 
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policies, and technological innovations requires careful consideration of various contextual factors. For instance, 

language teaching methodologies need to be both theoretically sound and practically feasible, which can be 

difficult to achieve.  

Data wrangling, the process of cleaning, transforming, and mapping raw data into a usable format, is a crucial 

step in linguistic research (Kandel et al., 2011). With the exponential growth of digital text and spoken language 
data, the field of linguistics has increasingly turned to computational methods to handle and analyze large datasets 

(Witten, Frank, & Hall, 2011). These methods not only enhance the efficiency and accuracy of data processing 

but also open up new avenues for exploring linguistic phenomena (Bird, Klein, & Loper, 2009). Recent 

advancements in computational techniques have significantly improved the capabilities of data wrangling in 

linguistics. Machine learning algorithms, natural language processing (NLP) tools, and automated data cleaning 

technologies are now integral to linguistic data management (Halevy, Norvig, & Pereira, 2009). These 

advancements enable researchers to handle vast amounts of data more effectively, uncover patterns, and generate 

insights that were previously unattainable (Manning et al., 2014). 

1.1. Research Objectives 

◆ To identify and evaluate the latest computational techniques used in data wrangling within the field of 

applied linguistics, highlighting their effectiveness in enhancing data quality and processing efficiency. 

◆ To investigate the impact of recent advancements in machine learning and NLP on the efficiency of data 
wrangling processes, examining how these technologies improve the accuracy and speed of data transformation 

and integration. 

2. Literature Review 

2.1. What is Data Wrangling? 

Data wrangling, also known as data blending or data remediation, is the practice of converting and then plotting 

data from one “raw” form into another. The aim is to make it ready for downstream analytics. Often in charge of 

this is a data wrangler or a team of “mungers”. As any data analyst will vouch for, this is where you get your 

hands “dirty” before getting on with the actual analytics with its models and visual dashboards. Data wrangling 

encompasses all the work done on your data prior to the actual analysis. It includes aspects such as weighing data 

quality and data context and then converting the data into the required format. Data wrangling is sometimes called 

to as data munging, data cleansing, data scrubbing, or data cleaning. As a standalone business, various studies 

show different growth percentages, albeit positive, in the coming years for data wrangling. 

This one forecasts that the data wrangling market, currently at about over the US $1.30 billion, will touch $ 2.28 

billion by 2025, at a CAGR of 9.65% between 2020 and 2025. By and large, data wrangling still remains a manual 

process. When humans are involved with any process, two things are bound to happen – expenditure of time, and 
errors getting in. If your enterprise does not have a dedicated team of wranglers, it is then left to your data analysts 

to do this work. Industry surveys have shown that between 70 to 80% of a data analyst’s time goes into data 

wrangling, or just getting the data ready. That’s an awful “waste” of “qualified” time. In an earlier post, we had 

talked about how “dirty” data or poor data riddled with inaccuracies and errors was responsible for erroneous 

analysis. This leads to time loss, missed objectives, and loss of revenue. Getting your data “prepped” for analysis 

is THE most important one in the data analytics process; it just cannot be emphasized enough. Without this step, 

algorithms will not derive any valuable pattern. 

2.2. Data Wrangling Challenges 

Data wrangling is a critical process in the field of data science and analytics, particularly within linguistics, where 

the accuracy and usability of data directly impact the quality of research outcomes. The process involves cleaning, 

transforming, and organizing raw data into a structured format suitable for analysis. This step is fundamental 
because raw data, in its initial state, is often messy, incomplete, and inconsistent, making it unsuitable for direct 

use in analytical models. Therefore, effective data wrangling ensures that the data is reliable and ready for 

downstream analysis, which is essential for producing valid and meaningful insights. There are many challenges 

associated with data wrangling, particularly when creating a datasheet that outlines the flow of business. 

Examining use cases is one such challenge, as the data requirements of stakeholders depend purely on the queries 

they’re trying to address using data. Analysts should recognize use cases thoroughly by researching what subset 

of entities are suitable, whether they are attempting to forecast the likelihood of an event or evaluating a future 

amount. Inspecting identical entities is another challenge. 

Exploring data can also be challenging, especially when dealing with large files. It is essential to eliminate 

redundancies in the data before exploring the relationships between the results. For example, there may be two 

columns for color, one in French and another in English, which might result in complicated data when such 

redundancies are not eliminated. Preventing selection bias is another significant challenge, as it occurs when 
collected data doesn’t describe the future or true population of cases. Ensuring that the training sample data 

accurately describes the implementation sample is crucial. One of the biggest challenges in machine learning 

today continues to be in automating data wrangling, with data leakage being a primary hurdle. Data leakage refers 

to the fact that during the training of the predictive model using machine learning, it uses data outside of the 
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training data set, which is unverified and unlabeled. The activity of transforming and mapping data from one raw 

form to another is called data wrangling. This involves feature engineering, aggregation and summarization of 

data, and data reformatting. Data cleaning, on the other hand, is the activity of taking impure data and storing it 

in precisely the same format, erasing, adjusting, or improving issues associated with data validity. The data 

cleaning process can start only after reviewing and characterizing the data source.  
Several important characteristics of data wrangling enhance its value. Usable data is one such characteristic, as 

data wrangling formats the information for the end user, enhancing data usability. Aggregation helps in merging 

various forms of data and their origins, including files, online services, and database catalogs. Data preparation is 

challenging but necessary to achieve better results from deep learning and machine learning initiatives, making 

data munging important. Faster decision-making is another benefit, as wrangling the data enables the wrangler to 

make faster decisions while enriching, cleaning, and converting the data into the best format. Automation in data 

wrangling, through techniques like automated data integration tools, cleans and converts raw or impure data into 

a standard form that can be used frequently according to end needs, saving time for data analysts who would 

otherwise spend considerable time sourcing data from numerous origins and updating data sets instead of 

conducting fundamental analysis. 

The six basic steps in data wrangling include data discovery, where you get familiar with your data; data 

structuring, where raw data is restructured to suit the analytical model; data cleaning, which involves fixing errors 
in raw data; data enriching, where raw data is augmented with other data; data validating, which addresses data 

quality issues; and data publishing, where the final output of data wrangling efforts is pushed downstream for 

analytics needs. Data wrangling is essential when obtaining data from multiple origins and requiring modification 

before adding it to a database and executing queries. Examples include digitizing records, using optical character 

recognition (OCR) for automated data transfer, gathering information from various countries, and scraping data 

from websites. 

The development of automated solutions for data munging faces the major hurdle of requiring intelligence rather 

than mere repetition of work. A typical munging operation involves extracting raw data from sources, using an 

algorithm to parse the data into predefined structures, and moving the results into a data mart for storage and 

future use. Few automated software solutions exist for data munging, but the market requires more. Different 

types of machine learning algorithms, including supervised ML for standardizing and consolidating data sources, 
classification for identifying patterns, normalization for restructuring data, and unsupervised ML for exploring 

unlabeled data, can aid in data wrangling. Various use cases of data wrangling include financial insights for 

identifying hidden insights and forecasting trends, unifying formats across different departments, and industry-

specific applications such as banking, healthcare, insurance, manufacturing, and the public sector. 

2.3. The Importance of Data Wrangling 

Why is data wrangling indispensable in the world of data analytics? The answer lies in the sheer complexity and 

diversity of datasets we encounter. In the quest for knowledge, data scientists and analysts grapple with data from 

diverse data sources that come in different formats, structures, and qualities. This is where data wrangling comes 

to the rescue. At its core, data wrangling ensures data quality, identifying and fixing issues with outliers, missing 

values, and inconsistencies. It transforms raw data into a structured, clean, and coherent format, ensuring that it is 

both usable and reliable. Without data wrangling, the data analytics process would be akin to building a house on 

an unstable foundation prone to collapse and yielding unreliable results. As we look to the future, the world of 
data wrangling is poised for exciting developments in 2024. With the ever-growing influx of data, the challenges 

and opportunities it presents will continue to evolve. From advancements in machine learning and algorithms to 

harnessing the power of big data, data wrangling will remain at the forefront of innovation in the field of data 

science. We will delve deeper into the techniques, tools, and trends that will shape the landscape of data wrangling 

in 2024. From exploring the role of artificial intelligence to addressing the specific needs of industries like 

healthcare, we will embark on a journey to unravel the mysteries of data wrangling and equip you with the 

knowledge to harness its true potential. 

Data Wrangling primarily focuses on the cleaning and preparation of raw data for analysis. It deals with 

transforming messy, unstructured, or inconsistent data into a structured format. Data wrangling often occurs closer 

to the analysis phase and is characterized by its flexibility and adaptability. It's an iterative process where data is 

refined and shaped to meet the specific needs of data scientists and analysts. On the other hand, ETL (Extract, 
Transform, Load) is a comprehensive data integration process that involves extracting data from various sources, 

transforming it (in-flight) into a standardized format, and then loading it into a target database or data warehouse. 

This is in contrast to ELT (Extract, Load, Transform), where data is first extracted, then loaded into the destination 

data warehouse, and transformations are performed there. ETL is more structured, automated, and is designed for 

large-scale data movement and integration. It's commonly used in scenarios where data needs to be synchronized 

across different systems or for business intelligence purposes. Both data wrangling and ETL are essential for 

ensuring data quality and usability, but they serve distinct roles. Data wrangling focuses on cleaning, transforming, 

and enriching raw data, often in preparation for exploratory data analysis. ETL, on the other hand, is a method 

that can incorporate data wrangling during its 'transformation' phase. In the ETL process, data is extracted from 
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sources, transformed (which can include data cleansing and other wrangling tasks), and then loaded into a target 

system. While data wrangling is more flexible and adaptable, ETL is structured and ideal for integrating large 

datasets into databases or data warehouses. 

Understanding the distinction between data normalization, ETL, and data wrangling is essential for data 

professionals. Data normalization is primarily used for BI applications, formatting data into a structured form 
that's optimal for reports and models. This can be done both at rest (in the database) and in flight (during data 

transfer). ETL, on the other hand, is a process designed for transferring data between applications. When it comes 

to data wrangling, cleansing, or normalization, the 'transformation' phase of ETL serves as the method to apply 

these functions while the data is in transit from one application to another. For data professionals navigating the 

evolving landscape of data analytics, proficiency in data wrangling, understanding of data normalization, and 

expertise in ETL processes can be invaluable assets. Data wrangling, while a critical step in the data lifecycle, 

doesn't operate in isolation. It's a pivotal component of a larger data pipeline that encompasses various stages, 

from data collection to final analysis and visualization. Pre-Wrangling Phase: Before data wrangling comes the 

data collection or ingestion phase. Whether it's from IoT devices, user interactions, or third-party APIs, raw data 

is accumulated in data lakes or databases. The quality and format of this data can vary, setting the stage for the 

wrangling process. Post-Wrangling – Data Visualization: Once data is cleaned and transformed, it's often 

visualized to identify patterns, trends, and anomalies. Tools like Tableau, Power BI, and Matplotlib rely on well-
wrangled data to produce meaningful visual representations. 

Data wrangling is an essential part of making the most out of data. Being able to structure and manipulate data 

sets can unlock insights into a variety of areas, including machine learning, AI, and real-time analytics. This 

understanding of data is essential for organizations to make timely and accurate decisions. As we step into the 

future of data analytics, the landscape of data wrangling is evolving at a rapid pace. In 2024, data wrangling is not 

just a necessary step; it's an art form, continually refined to meet the demands of the ever-expanding world of data. 

In this section, we'll explore the techniques that will define data wrangling in 2024. Traditionally, data wrangling 

involved a labor-intensive process. Data scientists and analysts would roll up their sleeves and delve into 

spreadsheets, scripts, and manual interventions to clean and prepare data. While effective, these methods were 

often time-consuming and lacked scalability, making them less suitable for big data and real-time analytics. 

Python emerged as a savior for many data wranglers in the field of linguistics. With its versatile libraries like 
pandas, data manipulation became more efficient (McKinney, 2010). Yet, challenges remained, especially when 

dealing with large linguistic datasets or complex data structures (McKinney, 2017). In 2024, data wrangling in 

linguistics is all about efficiency, speed, and adaptability. Emerging techniques are shaping the future of data 

wrangling, focusing on automation, integration, and real-time processing. Automation is the buzzword in modern 

linguistic data wrangling. AI-driven tools can identify patterns, outliers, and data quality issues in real-time, 

significantly reducing the manual effort required for data cleaning (Halevy, Norvig, & Pereira, 2009). Machine 

learning algorithms can even suggest data transformations based on historical linguistic patterns, streamlining the 

data wrangling process and enhancing the accuracy of linguistic analyses. 

Data integration providers offer end-to-end solutions for linguistic data wrangling. These platforms enable 

seamless data integration from diverse sources, handle ETL (Extract, Transform, Load) processes, and provide 

data enrichment capabilities (Herschel, 2016). User-friendly interfaces empower linguistic researchers to perform 

complex data transformations without extensive coding knowledge, making data wrangling more accessible and 
efficient.  

Data wrangling in linguistics is not just about cleaning data; it's about enriching it. Tools and techniques can 

augment linguistic datasets with external data sources, adding additional context and value. Data reshaping 

techniques allow for quick pivoting and restructuring of data to fit specific analysis needs, enhancing the overall 

analytical capabilities in linguistic research (Kandel et al., 2011). Real-time analytics demands real-time data 

wrangling, which is particularly relevant in linguistics for processing live language data streams from social media, 

news feeds, and other dynamic sources. With the increasing importance of data points arriving in real-time, 

linguistic data wranglers are focusing on tools that can process and clean data as it flows in. This ensures that 

analytical models are always fed with the latest, high-quality data, maintaining the relevance and accuracy of 

linguistic insights (Grolinger et al., 2013). The rise of real-time analytics has brought unique challenges to real-

time data wrangling in linguistics. Traditional data wrangling processes might not be fast enough for real-time 
needs. Tools and techniques need to operate at the speed of incoming data, ensuring it is cleaned and transformed 

without causing lags in the analytics process. Ensuring consistency with continuous data streams is another 

challenge, as data sources may change formats or introduce new fields, requiring the wrangling process to adapt 

on the fly (Chen et al., 2014). 
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Figure 1: Data Wrangling Method 

Data wrangling in 2024 is marked by the infusion of artificial intelligence and machine learning, which streamline 

the process and enhance data quality. The challenges posed by big data are being met with scalable and real-time 

solutions. Additionally, data governance and compliance have become integral to the data wrangling process, 

ensuring that data is handled responsibly and in accordance with regulations. As we navigate the evolving 

landscape of data wrangling, it becomes evident that this field is at the heart of data analytics in linguistics. It 

transforms raw data into actionable insights, enabling data scientists, analysts, and organizations to make informed 
decisions. The next section will delve into real-world case studies and success stories highlighting the practical 

impact of data wrangling on decision-making and business outcomes (Provost & Fawcett, 2013). 

Data wrangling, while essential, is not without its challenges and potential pitfalls. Common issues encountered 

during the data wrangling process include missing data, outliers, data quality, complex data structures, data 

integration, diverse data formats and types, and the iterative nature of the process. Incomplete datasets with 

missing values pose significant challenges, requiring decisions on whether to impute missing values, exclude 

incomplete records, or find alternative data sources. Outliers can skew analysis results, necessitating the 

identification of genuine data points versus errors and appropriate handling. Ensuring data quality is a perpetual 

challenge, as inaccurate or inconsistent data can lead to erroneous conclusions, making regular data quality checks 

and validation essential. Complex data structures, such as nested or hierarchical formats, need reshaping into 

usable forms, while integrating data from multiple sources with different schemas and formats requires careful 

mapping to avoid inconsistencies (Rahm & Do, 2000). 

 

3. Methodology 

This study employs a comprehensive methodology to explore the effectiveness of computational methods in data 
wrangling within applied linguistics. The research begins with a detailed literature review to identify the latest 

computational techniques in data wrangling, including advancements in machine learning, natural language 
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processing (NLP), and automated data cleaning technologies. Sources such as academic journals, industry reports, 

and recent technological innovations are examined to understand the current landscape and effectiveness of these 

techniques. The review focuses on how these methods enhance data processing efficiency, accuracy, and overall 

quality, highlighting their impact on linguistic research. Additionally, challenges associated with integrating 

diverse data sources, real-time processing, and maintaining data quality and compliance with privacy regulations 
are scrutinized to provide a balanced view of the technological advancements and their limitations. 

To address the research questions, a mixed-methods approach is adopted, combining qualitative and quantitative 

analyses. Qualitative data is collected through expert interviews with data scientists, linguists, and software 

developers who utilize data wrangling tools in their work. These interviews provide insights into practical 

experiences, challenges faced, and the effectiveness of different tools and techniques. Quantitative data is gathered 

through a series of case studies and experiments involving various machine learning algorithms and NLP tools. 

These experiments are designed to evaluate the performance of these technologies in real-world linguistic datasets, 

measuring factors such as processing speed, accuracy, and data quality. Statistical analyses are performed to assess 

the impact of these computational methods on the efficiency of data wrangling processes and to determine their 

potential for improving linguistic research outcomes. 

The research methodology also includes the development of a prototype tool that integrates AI-driven data 

cleaning and transformation techniques. This prototype is tested on diverse linguistic datasets to evaluate its 
effectiveness in real-time data wrangling scenarios. Performance metrics such as processing time, error rates, and 

user feedback are analyzed to assess the prototype's usability and efficiency. By comparing the results with 

traditional data wrangling methods, the study aims to demonstrate the benefits and limitations of automated 

solutions. The findings from these experiments and prototype tests are synthesized to provide practical 

recommendations for researchers in applied linguistics, offering solutions to common data wrangling challenges 

and highlighting the future directions for research in this evolving field. 

4. Discussion 

The research conducted on the latest computational methods of data wrangling in applied linguistics has yielded 

several key insights. The integration of machine learning algorithms, natural language processing (NLP) tools, 

and automated data cleaning technologies has revolutionized the way linguistic data is processed and analyzed. 

This discussion will explore the implications of these advancements, compare them with existing literature, 

address the challenges identified, and highlight the study's limitations. 

4.1. Implications of Findings 

The findings suggest that the adoption of advanced computational techniques significantly enhances the efficiency 

and accuracy of data wrangling processes in linguistics. Machine learning algorithms automate the identification 
and rectification of data anomalies, reducing manual effort and errors. NLP tools facilitate the processing of 

unstructured text data, allowing for more sophisticated linguistic analyses. Automated data cleaning technologies 

streamline the preparation of large datasets, ensuring high data quality and usability. These advancements open 

new avenues for linguistic research, enabling the exploration of complex linguistic phenomena that were 

previously unattainable due to data processing constraints. The ability to handle vast amounts of data more 

effectively allows researchers to uncover patterns and generate insights with greater precision. 

4.2. Comparison with Existing Literature 

The study's findings align with the existing literature on the benefits of computational methods in data wrangling. 

Previous research has highlighted the potential of machine learning and NLP in enhancing data processing 

capabilities (Bird, Klein, & Loper, 2009; Halevy, Norvig, & Pereira, 2009). However, this study provides a more 

comprehensive analysis by integrating these methods into the specific context of applied linguistics. The 
challenges identified, such as the integration of diverse data sources and real-time data processing, corroborate 

earlier findings on the complexities of data wrangling (Rahm & Do, 2000). This research extends the discourse 

by proposing practical solutions, such as AI-driven tools and automated data integration platforms, to address 

these challenges. 

4.3. Addressing Challenges 

The research underscores several significant challenges encountered during the data wrangling process for 

linguistic research, each contributing to the overall complexity of managing and preparing data for analysis. One 

primary challenge is the integration of diverse data sources. Linguistic research often involves aggregating data 

from a variety of origins, including structured databases, unstructured text corpora, and real-time social media 

feeds, each with its own format and schema. The task of merging these disparate sources into a cohesive dataset 

is fraught with difficulties. Differences in data structures, terminologies, and encoding systems can lead to 

inconsistencies and complicate the process of creating a unified data model. Addressing this challenge requires 
sophisticated tools and methodologies capable of harmonizing data from various sources while maintaining the 

integrity and relevance of the information. 

Another critical challenge is real-time data processing. In today's fast-paced digital environment, the volume and 

velocity of data inflow necessitate the ability to process and clean data on the fly. Traditional data cleaning 
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methods, which often involve batch processing and manual intervention, are not suited for handling the continuous 

stream of data typical in linguistic research. There is a pressing need for tools that can handle real-time data 

ingestion, cleaning, and transformation without introducing delays. Such tools must be capable of efficiently 

managing the dynamic nature of data, ensuring that it is consistently accurate and up-to-date as it is being 

processed. 
Data quality and compliance represent additional hurdles in the data wrangling process. Ensuring the accuracy of 

data while adhering to stringent privacy regulations is paramount. Data used in linguistic research must be free 

from errors and biases to produce reliable results. Simultaneously, researchers must navigate complex legal 

frameworks concerning data privacy and protection, particularly when dealing with sensitive or personally 

identifiable information. Compliance with regulations such as GDPR or CCPA requires robust mechanisms for 

data anonymization and secure handling practices, further complicating the data management process. 

To address these obstacles, the study proposes leveraging advanced AI-driven tools designed to automate various 

aspects of data cleaning and transformation. These tools utilize machine learning algorithms to detect patterns, 

outliers, and anomalies in real time, facilitating immediate corrections and adjustments. By automating routine 

data wrangling tasks, these tools significantly reduce the need for manual intervention, enhancing efficiency and 

accuracy. Furthermore, data integration platforms equipped with robust ETL (Extract, Transform, Load) 

capabilities offer seamless merging of data from diverse sources. These platforms streamline the process of data 
integration, ensuring that data is consistently formatted and ready for analysis. Collectively, these advanced 

technologies not only alleviate the challenges associated with data wrangling but also improve the overall 

effectiveness of linguistic research by providing cleaner, more reliable data. 

5. Conclusion 

The research on the latest computational methods for data wrangling in applied linguistics emphasizes the pivotal 

role these technologies play in enhancing both the efficiency and accuracy of linguistic data processing. The 

integration of advanced machine learning algorithms, natural language processing (NLP) tools, and automated 

data cleaning technologies has significantly transformed the landscape of linguistic research. These computational 

advancements enable researchers to handle and analyze complex linguistic phenomena with unprecedented 

precision and scalability. First, the adoption of advanced computational techniques has markedly improved the 

efficiency and accuracy of data wrangling processes. These methods streamline data preparation tasks, allowing 

for faster processing times and more reliable results. Second, the ability to effectively manage large datasets has 

opened new avenues for linguistic research, facilitating the exploration of previously inaccessible or intricate 

linguistic phenomena. This capability allows researchers to conduct more comprehensive analyses and derive 

deeper insights into language use and structure.  
The study also identifies key challenges associated with data wrangling, such as integrating diverse data sources 

and ensuring data quality. To address these challenges, practical solutions are proposed, including the use of AI-

driven tools and automated data integration platforms. These technologies are designed to automate routine data 

management tasks, thereby reducing manual intervention and improving overall data accuracy and consistency. 

Significance of these findings underscores the transformative potential of computational methods in the field of 

linguistics. The adoption of these advanced technologies is crucial for advancing linguistic studies, leading to 

more accurate and insightful analyses. By enhancing the capability to process and interpret complex linguistic 

data, these methods contribute significantly to the growth and development of the field. 
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