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Abstract 
This study presents a web-based grammar correction tool designed to support language education in large and 
diverse classrooms. Using advanced natural language processing (NLP) techniques, including LanguageTool 
and TextBlob, the tool provides real-time grammar analysis and correction. It is equipped with a robust API that 
enables automated feedback and seamless integration into classroom workflows. 
Designed for multifaceted large classrooms, this tool stands out by allowing both teachers and students to access 
grammatical error reports, facilitating targeted teaching and personalized learning. Teachers can automate task 
management, analyze common student errors, and tailor their instruction based on real-time data. Meanwhile, 
students receive instant feedback, enabling them to identify their mistakes, track their progress, and enhance their 
grammar skills. Unlike traditional approaches, this tool fosters engagement by making grammar correction more 
interactive and accessible. 
Preliminary results indicate a significant improvement in grammatical accuracy and student participation, with 
positive feedback from both educators and learners. This study underscores the potential of technology to 
transform language learning by addressing key challenges in grammar instruction and optimizing the teaching-
learning experience. 
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I. Introduction 
Grammar instruction in language education encounters various challenges, particularly in large 

classrooms where students exhibit a wide range of proficiency levels and teacher-student interactions are limited. 
These obstacles are especially evident in Bangladesh, where numerous universities, including the University 
Global Village (UGV), face high student-to-teacher ratios alongside differing levels of language competence. 
Consequently, educators often struggle to deliver timely and personalized feedback, leaving many learners with 
persistent grammatical issues that continue throughout their academic experience. Traditional approaches to 
grammar instruction are further complicated by the difficulties in addressing individual learning styles and 
proficiency levels within diverse classroom settings, as well as by time constraints, curriculum requirements, and 
a lack of capacity for individualized attention. 

In this context, teachers frequently encounter challenges in assessing student submissions effectively, 
due to the size of their classes, which leads to delays in providing targeted feedback. As a result, students often 
remain unaware of and unable to rectify grammatical errors in their assignments—an ongoing issue that 
contributes to the continuation of such mistakes over time. The growing adoption of digital tools in contemporary 
education offers a significant opportunity to surmount these difficulties through innovative solutions that can 
enhance both teaching and learning experiences. 

This research endeavors to create and implement a web-based grammar correction tool specifically 
designed to meet the needs of diverse classrooms. By taking advantage of digital platforms and the widespread 
availability of the internet, this tool has the potential to transform grammar education. It aims to deliver immediate 
feedback, create personalized learning trajectories, and boost student engagement, all of which are essential to 
overcoming the shortcomings of conventional grammar instruction. Moreover, the tool is intended to 
accommodate the diverse linguistic backgrounds, learning styles, and technological skills characteristic of today’s 
classrooms, ensuring that it is adaptable and inclusive. 

Within the Bangladeshi educational context, where classrooms often reflect a wide range of student 
requirements and substantial class sizes, the adoption of such technology can help ease the burden on teachers 
while providing effective solutions to the challenges encountered in grammar instruction. Under the guidance of 
my undergraduate research supervisor, Adnan Shakur, I have led this project to develop a web-based tool that 
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addresses the shortcomings of traditional teaching methods, promotes self-directed learning, and enhances 
students’ grammatical proficiency. My supervisor's insights have been instrumental in shaping the project’s 
direction, particularly in identifying the pedagogical gaps in existing grammar instruction and integrating 
technology-driven solutions to enhance classroom learning. His expertise has helped refine the tool’s functionality 
to ensure it provides meaningful feedback and aligns with the needs of students and educators within the 
Bangladeshi educational context. The tool aims to improve the overall teaching and learning experience by 
automating the error correction process and supplying constructive feedback, thereby offering a sustainable 
solution for language education within the Bangladeshi framework. While it is still in the development phase, 
initial progress has demonstrated its potential to address key challenges in grammar instruction, and further 
refinements are being made to enhance its accuracy and usability. 
 

II. Literature Review 
In recent years, the integration of technology into educational settings has gained significant attention as 

educators seek innovative ways to enhance teaching and learning experiences. One area of particular interest is 
the utilization of web-based grammar correction tools to support language acquisition and proficiency 
development in multifaceted classrooms. This literature review explores existing research related to the 
implementation and impact of such tools on teaching and learning outcomes. 
 
Theoretical Framework: Technology in Education 

The integration of technology in education has been a subject of extensive research. Scholars like Mishra 
and Koehler (2006) introduced the Technological Pedagogical Content Knowledge (TPACK) framework, which 
emphasizes the importance of integrating technology seamlessly into teaching practice while considering both 
pedagogical and content knowledge. This framework provides a theoretical lens for examining how web-based 
grammar correction tools can be effectively incorporated into language instruction. 
 
Challenges in Grammar Instruction 

Research highlights the persistent challenges students face in grammar and writing proficiency. Alfaki 
(2015) conducted a study at Nile Valley University, North Sudan, examining students’ compositions describing 
their home villages and towns. The findings revealed that learners struggle with tenses, spelling, grammar, and 
cognitive organization, making writing a particularly difficult skill to master. 

Biswas (2021) investigated the writing challenges faced by tertiary-level students at North South 
University, Bangladesh, particularly those transitioning from Bengali-medium to English-medium instruction. 
The study identified difficulties in both mechanical (e.g., punctuation, spelling, grammar) and rhetorical (e.g., 
idea generation, argumentation, audience awareness) aspects of writing. the study underscores the need for 
structured teacher feedback and collaborative teaching approaches to address students' difficulties and facilitate 
their adaptation to English-medium education. 

Both studies emphasize the need for structured grammar instruction and targeted feedback to help 
students develop greater accuracy and confidence in academic writing. 

Additionally, Teaching grammar in multifaceted classrooms presents unique challenges due to the 
diverse linguistic and cultural backgrounds of students. Educators often encounter difficulties in providing 
differentiated instruction that caters to varying proficiency levels, as well as in engaging students who may find 
grammar abstract or uninteresting. 

Mamadiyorova and Rahmonqulova (2024) highlight the complexities educators face in teaching 
grammar in linguistically diverse classrooms. Their study identifies challenges such as the abstract nature of 
grammar rules, lack of student engagement, and varying proficiency levels. They emphasize the need for context-
based teaching and the integration of interactive tools to enhance grammar instruction effectiveness. 

Similarly, Nurmatova (2025) explores the difficulties educators face when teaching grammar to non-
native speakers, particularly in managing linguistic diversity and differing levels of prior grammatical knowledge 
among students. The study suggests practical strategies, such as the integration of technology, communicative 
approaches, and contextualized instruction, to improve grammar teaching in diverse classrooms. 

In addressing the persistent challenges of grammar instruction, technology emerges as a vital tool for 
enhancing student engagement and improving learning outcomes. Interactive tools, AI-driven feedback systems, 
and context-based digital platforms can help bridge proficiency gaps, making grammar instruction more 
accessible and effective. By integrating technology with structured teaching approaches, educators can create 
dynamic, student-centered learning environments that foster accuracy and confidence in academic writing. 
 
Digital Tools for Grammar Improvement 

Existing research underscores the impact of digital grammar correction tools on students' writing 
abilities. Studies on Grammarly indicate that its use leads to substantial improvements, with mean scores 
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increasing from 76.10 to 80.68 over two cycles of action research (Maulidina & Wibowo, 2022). Similarly, the 
integration of AI-driven tools such as ChatGPT and DeepL Write has shown notable enhancements in grammar 
and sentence structure, with 68.8% of participants reporting improvements (Obari, 2024). These findings suggest 
that digital tools can act as effective writing assistants, helping learners refine their grammatical accuracy. 

A study by Cavaleri and Dianati (2016) titled "You Want Me to Check Your Grammar Again? The 
Usefulness of an Online Grammar Checker as Perceived by Students" found that the majority of learners in the 
study required proofreading services and lacked confidence in their writing. The research suggests that grammar 
checker tools help students become more self-reliant and confident in their writing. 
 
Teacher Feedback Mechanisms 

Despite the advancements in AI-assisted correction, teacher feedback remains a critical component of 
effective grammar instruction. Research shows that students' grammatical accuracy improves significantly when 
feedback is implemented systematically. For instance, in a study by Solfiyatuzzahro, Santihastuti, and Erfan 
(2019) students' accuracy increased from 72% to 78% after two cycles of targeted feedback application. This 
highlights the importance of personalized, instructor-led guidance, which AI tools alone may not fully replace. 
 
Engaging Digital Contexts 

Beyond conventional grammar correction platforms, researchers have explored the role of social media 
and digital engagement in language learning. Utilizing platforms like TikTok and Twitter for grammar instruction 
has been found to increase student engagement and linguistic awareness (Crovitz et al., 2022). These interactive 
environments encourage students to apply grammatical concepts in real-world contexts, fostering meta-awareness 
of language use beyond the classroom. 
 
Research Gap 

While digital grammar correction tools, AI-based writing assistants, and teacher-led feedback have 
demonstrated their effectiveness in improving students’ writing skills, a significant gap remains in their 
integration within interactive classroom settings. Most existing grammar correction applications provide 
individualized feedback but fail to inform instructors about students’ common weaknesses or areas requiring 
additional support. As a result, teachers lack comprehensive error reports that could help them tailor their 
instruction more effectively. 

Previous studies have not extensively explored how real-time feedback and collective grammar analysis 
can be incorporated into classroom instruction. The ability to display frequent grammatical errors on digital 
projectors and facilitate live discussions on writing challenges could significantly enhance students' understanding 
of grammar in context. 
 
Proposed Solution 

Our tool seeks to address this gap by enabling teachers to obtain detailed error reports, identify patterns 
in students' mistakes, and provide real-time feedback during lessons. By bridging the gap between automated 
error detection and interactive classroom instruction, this tool has the potential to enhance both individual student 
outcomes and overall classroom dynamics. 

 
III. Methodology 

System Architecture: 
The grammar correction tool was developed using a combination of technologies to ensure a user-

friendly interface, efficient processing, and accurate feedback. The system follows a client-server architecture, 
where teachers create tasks, students submit responses, and the tool provides real-time grammar analysis and 
corrective feedback. 
1. Frontend Development: The interface was designed using HTML, CSS, JavaScript, and Bootstrap to ensure 

responsiveness and ease of use. 
2. Backend Processing: PHP and Python were employed for server-side scripting, with Python’s Flask 

framework playing a crucial role in API development. 
3. Database Management: MySQL was used to store and manage data efficiently, handling tasks, user roles, and 

responses. 
4. Natural Language Processing (NLP) Integration: The grammar correction module incorporated the 

following tools: 
o LanguageTool for rule-based grammar checking. 
o TextBlob for contextual analysis. 
o SpellChecker for real-time spelling correction. 
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By integrating these technologies, the tool was designed to provide real-time, automated grammar 
feedback to students while reducing the administrative burden on educators. 
 
Implementation and Testing 

The tool was piloted in classrooms at the University of Global Village, Barishal, Bangladesh, where it 
was tested on undergraduate students in the Department of English enrolled in English Composition (0231-1102) 
course. Given the challenges of large classrooms and varying English proficiency levels, this institution provided 
a suitable environment for evaluating the tool’s effectiveness. 
 
The implementation process involved the following steps: 
1. Integration into Coursework: The tool was introduced as a supplementary grammar correction system for 

students’ writing tasks. 
2. Training and Orientation: A brief training session was conducted to familiarize students with the tool’s 

functionality. 
3. Feedback Collection: Students used the tool for multiple assignments, after which feedback was gathered 

through a structured survey. 
 
User Evaluation & Data Collection 

To assess the effectiveness of the grammar correction tool, a survey questionnaire was administered to 
50 undergraduate students. The survey included: 
• Likert-scale questions to measure aspects such as effectiveness, engagement, ease of use, and time efficiency. 
• Open-ended questions to capture qualitative insights on usability, areas for improvement, and the tool’s impact 

on confidence in grammar usage. 
 
Data Analysis 

Survey responses were analyzed using descriptive statistics (mean ratings and response distributions) to 
identify trends in student satisfaction. Additionally, qualitative responses were categorized thematically to 
highlight key insights regarding usability and areas for improvement. 
 
The mean rating for each Likert-scale question was calculated using the formula: 

 
 

where: 
• xi = rating score (1 to 5), 
• fi = frequency of responses for each rating, 
• N = total number of responses. 
 
Ethical Considerations 

All participants were informed about the research objectives, and participation was voluntary. The 
collected data was anonymized and used solely for research and tool refinement purposes. 
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IV. Detailed Structure of the Tool 

  Teacher Interface: 
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V. Results 

A total of 50 students participated in the survey, which consisted of both Likert-scale questions and 
open-ended responses. The students were asked to evaluate the grammar correction tool based on several factors, 
including its impact on grammar proficiency, ease of use, time efficiency, and overall engagement. The following 
table presents the results from the Likert-scale portion of the survey: 

 
Question Strongly 

Disagree (1) 
Disagree 

(2) 
Neutral 

(3) 
Agree 

(4) 
Strongly 
Agree (5) 

Average 
Rating 

How helpful was the grammar correction 
tool in improving your grammar skills? 

2 (4%) 4 (8%) 10 (20%) 18 
(36%) 

16 (32%) 4.0 

How easy was it to understand the 
feedback provided by the tool? 

1 (2%) 3 (6%) 7 (14%) 20 
(40%) 

19 (38%) 4.2 

Did the tool help you identify recurring 
grammar mistakes in your writing? 

0 (0%) 2 (4%) 5 (10%) 23 
(46%) 

20 (40%) 4.3 

How confident do you feel about your 
grammar after using the tool? 

0 (0%) 3 (6%) 9 (18%) 21 
(42%) 

17 (34%) 4.1 

To what extent did the grammar correction 
tool engage you in your learning process? 

3 (6%) 5 (10%) 10 (20%) 18 
(36%) 

14 (28%) 3.9 

How much time did the tool save you in 
correcting grammar mistakes compared to 

manual corrections? 

1 (2%) 4 (8%) 12 (24%) 19 
(38%) 

14 (28%) 4.0 

How likely are you to recommend the 
grammar correction tool to other students 

in future English courses? 

0 (0%) 2 (4%) 7 (14%) 21 
(42%) 

20 (40%) 4.2 
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VI. Data Analysis and Interpretation 
The data analysis reveals several key insights into the effectiveness and impact of the grammar correction 

tool on students' learning experience: 
• Tool Effectiveness: The majority of students rated the tool positively in terms of its ability to improve grammar 

skills, with an average rating of 4.0. 68% of students agreed or strongly agreed that the tool helped them 
improve their grammar proficiency. 

• Ease of Use: The tool was found to be relatively easy to use, with an average rating of 4.2 for feedback clarity. 
78% of students found the feedback provided by the tool to be easy to understand. 

• Identifying Recurring Mistakes: The tool was especially effective in helping students identify recurring 
grammar mistakes, with a high rating of 4.3. This suggests that the tool’s feedback was both insightful and 
actionable for students. 

• Confidence in Grammar: Students reported increased confidence in their grammar after using the tool, with 
76% of students expressing greater confidence in their grammar skills, as reflected by an average rating of 4.1. 

• Engagement: The tool received a moderate rating for engagement (3.9), indicating that while the tool was 
helpful, some students may have felt that additional interactive features could further enhance their learning 
experience. 

• Time Efficiency: The tool was regarded as time-saving, with an average rating of 4.0, suggesting that it reduced 
the amount of time spent on manual corrections. 

• Recommendation: The tool received a high recommendation rate, with 82% of students stating they would 
recommend it to others in future courses, evidenced by an average rating of 4.2. 

These results suggest that the grammar correction tool has had a positive impact on students' grammar 
learning and their overall experience in the English Composition course. The tool's ability to provide clear and 
timely feedback, identify recurring errors, and save time on manual corrections were some of the key strengths 
highlighted by students. 
 
Qualitative Feedback 

In addition to the quantitative data, students were asked to provide qualitative feedback regarding the 
tool’s usability and overall effectiveness. Key themes emerged from their responses: 
1. Usability and Feedback Clarity: Students appreciated the clarity and simplicity of the tool's feedback. Many 

students reported that the feedback helped them understand their errors and provided clear explanations of how 
to correct them. 

o "The immediate feedback was very helpful, especially for common grammar mistakes like subject-verb 
agreement." 

o "The suggestions for corrections were very clear and easy to follow." 
2. Suggestions for Improvement: Several students suggested that the tool could benefit from more advanced 

grammar explanations and examples tailored to individual mistakes. 
o "It would be helpful if the tool could offer more detailed explanations of why certain corrections are made." 
o "I would love to see more examples of correct usage based on my errors." 
3. Impact on Confidence: Many students expressed that the tool helped them feel more confident in their writing, 

particularly when it came to correcting grammatical errors. 
o "I now feel more confident when writing because I know how to spot and fix my mistakes." 
o "The tool helped me improve my writing and grammar, which made me feel more secure in my assignments." 
 

VII. Limitations and Future Improvements 
While the web-based grammar correction tool offers significant benefits in improving grammatical 

accuracy and facilitating automated feedback, it has certain limitations. One key drawback is its focus on grammar 
correction without addressing higher-order writing concerns such as coherence, organization, and rhetorical 
effectiveness. While students receive real-time grammatical feedback, the tool does not yet provide suggestions 
on sentence structure, academic tone, or lexical variety, which are essential for developing advanced writing 
skills. Additionally, automated feedback may not always capture the nuances of complex writing tasks, making 
instructor intervention necessary for more sophisticated corrections. 

Another limitation is the tool’s reliance on existing NLP libraries, which may not always detect context-
specific errors or idiomatic expressions accurately. Furthermore, its effectiveness has only been tested within a 
single institutional setting, meaning its adaptability to different educational contexts and proficiency levels 
remains an area for further investigation. Additionally, security measures have not yet been fully implemented, 
as this was a pilot project. Once integrated into an institutional setting, robust security protocols will be necessary 
to protect student data, prevent unauthorized access, and ensure compliance with institutional policies. 
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Notably, this tool currently uses a free API for grammar correction. If a paid API were used, we could 
expect more accurate and sophisticated results, potentially enhancing its overall effectiveness in providing high-
quality grammatical feedback. 
 
To enhance the tool’s effectiveness and expand its capabilities, the following improvements should be considered: 
1. Advanced AI Features: Enhancing contextual grammar analysis to detect errors beyond basic rule-based 

corrections, allowing for deeper linguistic understanding. 
2. Expanded Feedback Mechanisms: Providing more detailed explanations and tailored examples to help 

students not only identify mistakes but also understand the rationale behind corrections. 
3. Accessibility Enhancements: Incorporating text-to-speech functionality to support students with disabilities 

and those who prefer auditory learning methods. 
4. Progress Tracking and Achievement Badges: Implementing a progress report system where students can 

track their grammatical improvements over time and earn achievement badges for milestones, fostering 
motivation and engagement. 

5. Student and Teacher Analytics Dashboard: Developing a comprehensive analytics dashboard that allows 
both students and teachers to monitor improvement over time. 

o Students can track their progress on a monthly basis, comparing their current performance with previous 
months. 

o Teachers can view a summary of each student's progress at a glance, including the percentage of improvement 
compared to prior months. 

o This feature would provide valuable insights into individual and collective learning trends, enabling 
personalized instruction and targeted interventions. 

6. Enhanced Security Measures: Implementing secure authentication, encrypted data storage, and access 
controls to ensure student data privacy and compliance with institutional guidelines. 

This project was initially developed as a pilot study to assess its feasibility and effectiveness in 
addressing grammar instruction challenges in large classrooms. While institutional funding could facilitate further 
enhancements, making the tool more sophisticated and widely applicable, the primary objective was to explore 
its potential in an educational setting. This study provides a foundational framework and also aims to inspire 
future EdTech researchers to explore and build upon this work, further advancing digital solutions for language 
learning. 

VIII. Conclusion 
This study highlights the potential of technology-driven solutions in enhancing grammar instruction, 

particularly in large classrooms where personalized feedback is challenging. By integrating Natural Language 
Processing (NLP) technologies, the proposed tool streamlines the error correction process, increases student 
engagement, and reduces the burden on educators. While the tool has shown positive results in improving 
grammatical accuracy, addressing its current limitations—such as expanding beyond grammar correction to 
include style suggestions and adaptive feedback mechanisms—will further enhance its effectiveness. Moving 
forward, refining its features to accommodate diverse learning needs and integrating it into a broader writing 
support system will ensure its long-term impact in digital language learning. Ultimately, this research underscores 
the role of technology in bridging gaps in language education, paving the way for more interactive and 
personalized learning experiences. 
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