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Abstract 

This study investigated the effectiveness of integrating self-directed learning (SDL) activities with 
ChatGPT to enhance English grammatical knowledge, as well as students’ satisfaction with this approach, 
over a ten-week period. The participants were 58 third-year English Education students from Chiang Mai 
Rajabhat University. Data were gathered through SDL activities supported by ChatGPT, an English grammatical 
knowledge test, and a satisfaction survey. The analysis employed descriptive statistical techni ques and 
a paired-samples t-test.  

The findings indicated a significant improvement in students’ grammatical knowledge after completing 
the ten-week activities (p < .001, Cohen’s d = 2.52), demonstrating that the integration of SDL and ChatGPT 
effectively supported both grammatical development and independent learning. Students also reported 
very high satisfaction with all components of the activities based on SDL and ChatGPT (overall Mean = 4.51). 
Although a few participants noted minor inaccuracies in ChatGPT’s responses, these did not affect overall 
perceptions. 

These findings suggest that a structured SDL model, combined with real-time AI feedback, can enhance 
linguistic skills, foster learner autonomy, and promote critical evaluation skills. The integration of clear 
activities, a comprehensive handbook, and interactive AI support offers a practical and scalable method for 
technology-assisted language education, providing valuable guidance for future learner-centered instructional 
innovations. 
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1. Introduction  
English grammar plays a vital role in enabling learners to use the language accurately 

and effectively in both academic and professional contexts. In many real-life contexts, 
grammatical accuracy is necessary for conveying meaning clearly and maintaining credibility. 
However, previous studies have indicated that many learners of English as a foreign language 
(EFL) encounter difficulties with English grammar. For instance, Decharotchanawirun (2015) 
examined the challenges Thai staff at the Classic Chairs Company encountered when writing 
business English and found that the primary issue in writing English emails was grammatical 
accuracy. Similarly, Dhammi and Ul-Haq (2018) studied the rejection of manuscripts and 
reported that improper grammar was one of the primary reasons for rejection. These findings 
suggest that grammatical difficulties remain a persistent issue among EFL learners in both 
professional and academic settings, even after years of formal instruction, highlighting 
the need for more effective and long-term approaches to grammar learning. 

Although grammatical errors have long been identified as a significant issue, these 
persistent difficulties may partly be related to instructional practices that restrict learners’ 
active engagement with grammatical forms. Traditional teacher-centered and lecture-based 
instruction can be effective for introducing basic grammatical rules. However, such approaches 
may not sufficiently encourage learners to actively engage with language forms, reflect on their 
own learning processes or apply grammatical knowledge independently. Based on Theerabunchorn 
(2023), passive learning, which is commonly associated with lecture-based instruction, often 
leads to students’ boredom, disengagement, and lack of motivation. When learners rarely 
participate actively in the learning process, their ability to construct grammatical knowledge 
independently and monitor their own progress may be restricted. 

These challenges highlight the need for instructional approaches that encourage 
active engagement and learner responsibility. To address the limitations of teacher-centered 
instruction, student-centered approaches have been widely recognized as effective options. 
Such approaches allow learners to take a more active role in constructing knowledge 
(Theerabunchorn, 2023). Among these, self-directed learning (SDL) serves as an effective 
strategy, as it allows learners to manage their learning process by identifying their needs, 
establishing objectives, selecting suitable resources and strategies, and assessing their own 
progress (Knowles, 1975). In grammar learning contexts, SDL enables students to identify 
grammatical weaknesses, select appropriate learning resources, engage in focused practice, 
and monitor their progress over time, contributing to deeper and more sustained grammatical 
development. 
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Within this framework, teachers assume the role of a consultant or facilitator, guiding 
and supporting learners rather than directing every aspect of their learning. In this study, 
the teacher did not provide explicit grammar instruction but instead guided learners in engaging 
with grammar-focused activities independently. This method allows students to determine 
their own objectives and manage their learning activities as well as evaluate their progress, 
while receiving guidance when necessary.  

Previous studies have indicated that SDL can effectively strengthen learners’ autonomy 
and support English language development. Research by Huda and Sulistyaningrum (2022) 
and Wichadee (2012) demonstrated that providing learners with SDL strategies or materials 
led to significant improvements in both English proficiency and learning autonomy. Although 
grammar learning was not the primary focus of these studies, their results suggest that 
SDL-oriented instruction contributes to sustained language development. More direct evidence is 
provided by Marlina et al. (2020), who investigated SDL in spoken grammar activities and 
reported that learners demonstrated autonomous behaviors in managing grammar-related 
tasks. However, grammatical development was not evaluated through test scores, indicating 
the need for further studies that systematically examine grammatical outcomes within SDL 
frameworks. 

Self-directed learning requires learners to engage in independent practice, reflection, 
and self-evaluation. To meet these demands, technological tools that provide immediate 
feedback and flexible learning support may enhance the effectiveness of SDL implementation. 
In this regard, artificial intelligence (AI) technologies, including ChatGPT, represent a potential 
method to facilitate language learning. ChatGPT, developed by OpenAI, interacts with users 
through text-based communication and supports multimodal inputs, including images and 
voice, depending on the prompt and input type (OpenAI, 2023). By providing immediate feedback 
and guidance, ChatGPT has the potential to support SDL practices by enabling learners to practice 
language skills independently (Agustini, 2023; Xiao & Zhi, 2023). In this study, ChatGPT is viewed 
as a tool supporting SDL by offering grammar explanations, corrective feedback, and language 
examples in real time. 

Despite the growing interest in SDL and AI-assisted language learning, empirical research 
investigating the systematic integration of SDL with AI support to develop grammatical 
knowledge remains limited, especially in Thai higher education settings. Most existing studies 
have focused either on SDL in general language learning or on AI tools as standalone supports, 
with limited attention to how AI can be systematically integrated with a structured SDL 
process for grammar learning. Considering that grammatical challenges among Thai EFL 
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learners are often influenced by various factors, including traditional teaching practices that 
emphasize rule memorization, there is a need to explore alternative approaches that foster 
learner autonomy and active grammatical engagement.  

Based on the researcher’s teaching experience in grammar-related courses for English 
Education students, learners’ grammatical knowledge was observed to vary considerably, ranging 
from low to high. This variation emphasizes the need for instructional approaches that can 
accommodate individual differences and foster learners’ responsibility for their grammar learning.  

Accordingly, this study explores the integration of self-directed learning (SDL) activities 
supported by ChatGPT as an alternative approach to grammar learning among Thai EFL 
university students, with potential pedagogical implications for grammar instruction. 

1.1 Objectives of the Study 
This study aimed to 
1.1.1 investigate the effectiveness of integrating self-directed learning (SDL) activities 

with ChatGPT in enhancing English grammatical knowledge among third-year English Education 
students; and 

1.1.2 examine students’ satisfaction with the use of SDL activities supported by ChatGPT in 
grammar learning. 

 
2. Literature Review  

2.1 Grammar Learning in EFL Contexts 
Grammar plays an important role in EFL learning as it provides learners with the structural 

knowledge needed to use English accurately. Within the field of second language acquisition 
(SLA), grammar instruction has been extensively debated, especially regarding whether grammar 
should be taught and how it can best support language learning (Ellis, 2006). Research in SLA 
has shown that grammatical knowledge is particularly important for producing accurate language, 
especially in contexts that require accuracy, such as academic and professional settings. 

Despite its importance, grammar learning remains a difficult area for many EFL learners. 
Ellis (2006) notes that grammar instruction involves a range of unresolved issues and no single 
method can adequately address the diverse needs of all learners. From a skill acquisition 
perspective, DeKeyser (2007) explains that language learning involves a gradual shift from 
explicit knowledge to more proceduralized use through repeated practice. In addition, Nassaji 
(2017) emphasizes that grammar acquisition requires both learners’ understanding of linguistic 
rules and structures and their ability to use these forms communicatively, suggesting that 
grammar learning extends beyond rule memorization.  
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Grammar learning is closely connected to the ways it is assessed. In EFL instruction 
and research, learners’ grammatical knowledge is commonly evaluated through selected-response 
tasks, such as multiple-choice, matching, grammaticality judgment items, as well as limited-production 
tasks including gap-filling and sentence completion. According to Purpura (2004), these assessment 
formats are widely used to examine learners’ knowledge of grammatical forms and structures 
through clearly specified scoring criteria. Although such assessments do not fully represent 
spontaneous language use, they are effective for identifying learners’ grammatical ability for 
examining progress in grammatical development over time. Accordingly, the present study 
focuses on learners’ explicit grammatical knowledge as assessed through objective grammar 
assessments, which aligns with the use of multiple-choice grammar tests in the research design.  

2.2 Self-Directed Learning in Grammar Learning 
Self-directed learning (SDL) refers to a learning process in which learners take primary 

responsibility for planning, managing, and evaluating their own learning. Knowles (1975) defines 
SDL as a process whereby learners identify their learning needs, establish their learning objectives, 
choose suitable resources and strategies, and evaluate their learning progress. While learners 
can carry out this process independently, collaboration with others may also occur. Similarly, 
Brockett and Hiemstra (1991) describe SDL as a process in which learners assume control over 
planning, implementation, and evaluation of their learning process. Later studies also conceptualize 
SDL as an approach that promotes autonomy, self-management, and reflective engagement in 
the learning process (Candy, 1991; Dahal & Bhat, 2023; Tekkol & Demirel, 2018).  

According to the perspectives above, SDL can be understood as an approach in which 
learners take charge of their own learning by planning, managing, and assessing it, including 
control over strategies, resources, and goals, while receiving support from others as needed. 
Within existing theoretical frameworks, learner autonomy and responsibility are commonly 
emphasized as key aspects of SDL.  

In grammar learning contexts, SDL is relevant, as grammatical development requires 
sustained practice as well as learners’ awareness of their own learning progress. DeKeyser 
(2007) explains that repeated practice plays a key role in the development of language 
knowledge, while Nassaji (2017) emphasizes that learners need to actively engage with 
grammatical forms in meaningful contexts to use them effectively. However, studies that 
directly investigate SDL with a specific focus on grammatical development remain relatively 
limited.  

One study by Marlina et al. (2020) examined SDL in spoken grammar activities and found 
that learners demonstrated autonomous learning behaviors, including choosing learning 
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strategies, organizing learning materials, and managing their learning process during grammar 
tasks. While grammatical development was not assessed through test scores, the results suggest 
that SDL principles can be effectively applied in grammar learning activities. 

In addition, research on SDL in broader language learning contexts offers indirect 
support for its pedagogical value. For instance, Yusab (2012) found that integrating SDL 
strategies significantly improved students’ ability to learn English independently, while Papol 
(2022) reported positive outcomes of an SDL-based learning package on English communication 
skills. Although these studies did not focus specifically on grammatical knowledge, they suggest 
that SDL-oriented instruction fosters learner autonomy which is crucial for sustained grammar 
learning. 

In the present study, the process of SDL proposed by Knowles (1975) is adapted into 
a procedural framework for guiding learners’ SDL. This approach is selected because it provides 
a clear and systematic sequence: identifying learning needs, setting objectives, selecting resources, 
choosing strategies, and assessing progress, which can be practically implemented and 
monitored within an educational context. Such a structured process is well suited to grammar 
learning, as it supports learners in monitoring their grammatical improvement, and adjusting 
their learning strategies over time.  

2.3 ChatGPT as a Learning Support Tool for Grammar Learning 
ChatGPT is an artificial intelligence (AI) tool created by OpenAI that is designed to interact 

with users through natural language conversation. It is built upon the Generative Pre-trained 
Transformer (GPT) architecture, which enables it to produce human-like responses based on 
the information provided by users. ChatGPT can interact with users through text on both 
computers and mobile devices. According to OpenAI (2023), ChatGPT supports multimodal 
inputs, allowing users to provide images and communicate via voice. Depending on the prompt 
and input, responses can be delivered in text, image formats, and voice (OpenAI, 2023).  

In educational settings, ChatGPT is increasingly recognized as a learning support tool 
rather than a replacement for classroom instruction. Its ability to deliver immediate explanations, 
provide grammar examples, offer corrective feedback, and suggest alternative sentence structures 
makes it particularly suitable for supporting grammar learning. When used independently, 
learners need to clarify learning goals, design effective prompts, and maintain polite 
communication (Chuenphitthayavut, 2023). These techniques highlight the importance of 
purposeful, well-structured, and ethical communication when interacting with ChatGPT. 
Applying these strategies can enhance the efficiency of the system while also increasing 
the quality of user-generated outputs, especially in educational and research contexts.  



Vol. 44, No. 1 (January – June 2026) 
ปีท่ี 44 ฉบับท่ี 1 (มกราคม – มิถุนายน 2569) 

 

123 

Recent research has increasingly focused on the role of AI-based tools, particularly 
ChatGPT, in supporting SDL within language education. For example, Wong and Nunan (2021) 
found that the chatbot improved learners’ writing ability and fostered greater autonomy in language 
learning. Similarly, Agustini (2023) revealed that ChatGPT encouraged independent language 
learning through reflective thinking, self-monitoring, language practice, and timely feedback. 
In addition, Schmidt-Fajlik (2023) reported that ChatGPT outperformed Grammarly and 
ProWritingAid in identifying grammatical errors and providing corrective feedback. He and Xiao 
(2024) further highlighted that ChatGPT facilitated SDL by encouraging learners to identify their 
learning objectives, structure their learning activities, and assess their performance, while 
offering personalized feedback that improves English skills.  

Accordingly, in the present study, ChatGPT is integrated into the SDL framework as 
a supportive tool that assists learners in identifying grammatical problems, practicing grammar 
independently, and evaluating outcomes. By integrating a structured SDL process with AI-assisted 
grammar support, the study responds to a gap in existing research, aiming to enhance grammatical 
knowledge while encouraging sustainable learner autonomy. 

 
3. Data and Research Methodology  

3.1 Conceptual Framework of the Study 
According to Knowles (1975), SDL enables learners to actively manage their learning, 

determine their learning needs, establish objectives, choose relevant learning resources and 
strategies, and monitor their own progress. In this study, these elements form the foundation 
of learners’ autonomy and guide the design of SDL activities.  

ChatGPT is incorporated as both a learning resource and a learning partner that provides 
grammar explanations, corrective feedback, and language examples in real time. This interaction 
promotes learners’ reflection on their learning progress and facilitates the revision of their 
grammatical knowledge, which are fundamental aspects of SDL.  

This study’s conceptual framework is based on the process outlined by Knowles (1975) 
and has been adapted into a process for guiding learners’ SDL. It is structured as follows: 
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Figure 1  
The conceptual framework of this study 
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3.2 Participants 
This study involved 58 third-year undergraduate students majoring in English Education 

at Chiang Mai Rajabhat University. Total population sampling was employed, as all students 
enrolled in the English Essay Course during the first term of the 2024 academic year participated in 
the study. The participants consisted of 43 female and 15 male students. All research procedures 
involving human participants received ethical approval (IRBCMRU 2024/260.14.06) and were 
conducted following established research ethical standards. 

3.3 Research Instruments 
The research instruments consisted of 1) SDL and ChatGPT-based learning activities 

implemented through a handbook (students used the free version of ChatGPT powered by 
GPT-3.5, developed by OpenAI, during June-September 2024), 2) an English grammatical knowledge 
test, and 3) a student satisfaction questionnaire.  

3.3.1 SDL and ChatGPT-Based Activities and Handbook 
The first instrument comprised a set of activities developed in accordance with the process 

of SDL proposed by Knowles (1975) and integrated with ChatGPT as a learning support tool. 
The activities were implemented through a single handbook designed to guide students 

Self-Directed Learning (SDL) Process  
-Learning Needs Identifying  -Learning Resources & Strategy Selection 
-Goal Setting   -Self-Assessment & Reflection 
 
 

ChatGPT (AI-based Learning Tool) 
-Interactive Grammar Practice  -Autonomous Learning Support 
-Immediate Feedback & Correction 

 

Grammatical Knowledge 
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systematically throughout the ten-week learning process, ensuring clarity, consistency, and 
learner autonomy. The handbook consisted of four main components: 1) an explanation of SDL 
and its key steps, 2) an introduction to ChatGPT and guidelines for its use, 3) a sequence of grammar 
learning activities, and 4) a sample of an SDL report.  

The sequence of grammar learning activities outlined in the handbook was implemented 
as follows. First, students took a 40-item multiple-choice grammar pretest to assess their 
knowledge (see Section 3.3.2 for a detailed description of the grammar test). After the pretest, 
the teacher marked the test and provided individual feedback by showing students their 
correct and incorrect responses. No explanations or grammar instruction were given at this stage, 
as the purpose was to allow students to independently identify their grammatical weaknesses 
and take responsibility for planning their own learning in accordance with the SDL framework. 
Subsequently, the grammar topics corresponding to all test items were presented on the board 
to indicate the grammatical focus of each item. Based on their individual results and the listed 
grammar topics, students analyzed their grammatical strengths and weaknesses independently. 

Although this analysis was carried out individually, it was guided by structured prompts 
provided in the SDL handbook, and the teacher monitored students’ work to ensure that the task 
requirements were met and offered clarification when needed, without providing direct grammatical 
instruction. 

Following this analysis, students identified grammar topics for a ten-week learning 
plan according to their weaknesses or personal interests, set both overall learning goals and 
specific weekly grammar goals, selected appropriate learning resources, materials, or people 
who could support their learning, chose suitable learning strategies, and determined their 
own methods of assessing progress. As part of the SDL process, students selected additional 
learning materials, such as YouTube videos and textbooks, based on their own learning plans. 
These resources were not specified by the researcher and varied across learners. ChatGPT 
was integrated as a support tool and could be used for explanations, grammar practice, and 
checking or revising answers alongside other chosen materials. Throughout the process, students 
wrote reflections and documented their learning process.  

During the ten-week period, students were not restricted to a particular time or location 
for completing their SDL tasks. As the study followed SDL principles that emphasize learner 
autonomy, no minimum study hours were required. Students determined and recorded their 
own weekly study time in their learning plans. To support engagement while maintaining 
learner autonomy, students were encouraged to engage in regular weekly study outside class, 
such as at home or in other appropriate learning settings. They were also advised to spend 
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approximately one hour per week on SDL activities as a flexible guideline rather than a mandatory 
requirement. In practice, learners often devoted more time depending on their individual 
learning needs. Based on these self-reported plans, the weekly study time generally ranged 
from approximately 1 to 3 hours per week, resulting in an estimated total engagement of about 
10 to 30 hours across the intervention. During this period, students used ChatGPT to support 
their ongoing grammar study and self-assessment. The teacher took on a facilitative role, 
observing students’ progress in Weeks 2, 4, and 6 and offering consultation when necessary. 

Upon completing the ten-week period, students reported their grammar development 
via Microsoft Teams, attaching weekly learning content and evaluation sheets. They then completed 
a 40-item multiple-choice grammar posttest to evaluate outcomes (see Section 3.3.2) and 
a questionnaire (see Section 3.3.3). 

To verify the content validity and appropriateness, the activities and handbook were 
assessed by three specialists in English language instruction and educational research using 
the Index of Objective Congruence (IOC). The overall IOC value was 0.82, and revisions were 
made accordingly. The revised handbook and its activities were then piloted with 20 third-year 
English major students. They reviewed the activities in the handbook and provided comments 
on their clarity and relevance. Their feedback was used to further enhance the quality of 
the instrument. 
 
Figures 2-7  
The Handbook of Activities Based on SDL and ChatGPT 
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3.3.2 English Grammatical Knowledge Test 
The test consisted of 40 multiple-choice items intended to assess students’ English 

grammatical knowledge. In this study, grammatical knowledge refers to learners’ explicit knowledge 
of grammatical forms as measured through a CEFR-aligned multiple-choice test, rather than 
their productive or communicative use of grammar. This selection followed the 2024 policy 
of the Ministry of Higher Education, Science, Research and Innovation on enhancing English 
language standards in higher education in Thailand, which sets a CEFR B2 level as the minimum 
requirement for undergraduate students (Ministry of Higher Education, Science, Research and 
Innovation, 2024). Consequently, the grammar topics in this study ranged from CEFR levels 
A2 to B2 and were drawn from the British Council-EAQUALS Core Inventory for General English 
(North et al., 2010). 

The test covered a range of core grammatical features suitable for these levels, including 
verb tenses and aspects, modal verbs, passive voice, conditional structures, reported speech, 
relative clauses, and other commonly used grammatical forms expected of learners across 
these proficiency levels. These topics were chosen to reflect grammatical knowledge expected 
of university students. 

To establish the validity and suitability of the test, the initial draft was reviewed by 
the same panel of three specialists using IOC. The overall IOC value was 0.90, and revisions 
were made before the pilot phase. To assess item difficulty, discrimination, and overall 
reliability, a pilot study was undertaken with 20 third-year English major students. Although 
most items demonstrated acceptable difficulty and discrimination values, 14 items required 
revision due to extreme difficulty levels (p < .20 or p > .80), low discrimination (r < .20), or 
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non-significant item-total correlations (p > .05). The initial pilot demonstrated strong internal 
consistency (KR-20 = .95). After revision, the test was re-administered to the same participants. 
The results demonstrated a clear improvement, with all items meeting acceptable criteria, 
and only one item identified for further consideration. The reliability coefficient increased to 
.96, indicating strong internal consistency across the revised instrument. Item 19  received 
a minor wording revision to improve clarity. Although its difficulty (p = .75) and discrimination 
(r = .39) were within the acceptable range, it demonstrated a non-significant result (p = .086). 
The decision to retain the item was further supported by expert judgement and the high 
overall reliability of the test. 

3.3.3 Student Satisfaction Questionnaire 
A questionnaire was developed to evaluate students’ satisfaction with the activities 

based on SDL and ChatGPT. The questionnaire utilized a five-point Likert agreement scale 
ranging from strongly disagree to strongly agree to capture students’ perceptions of usefulness, 
learning support, and overall learning experience and included one open-ended item. It consisted 
of two sections: Part 1 comprised 15 Likert-scale items examining students’ agreement with 
statements related to the activities based on SDL and ChatGPT and the accompanying handbook, 
reflecting their overall satisfaction with the learning experience, while Part 2 consisted of a single 
open-ended question examining students’ overall perceptions of the learning activities. 

To establish the content validity and suitability of the questionnaire, the same three 
specialists evaluated it using IOC. The overall IOC value was 0.85, and the draft was refined 
for use in the pilot phase. A pilot study with 20 third-year English major students was then 
carried out. The participants reviewed the questionnaire and provided feedback on clarity 
and appropriateness. Subsequently, the questionnaire was revised as needed to enhance its 
overall quality. In addition, the reliability of the questionnaire was assessed using Cronbach’s 
alpha coefficient based on data collected from the main study. The overall reliability coefficient 
was 0.94, reflecting a high level of internal consistency. 

3.4 Data Collection Procedures 
Data collection was conducted over a ten-week period and followed a structured 

sequence aligned with the implementation of the SDL and ChatGPT-based activities described in 
Section 3.3. 

In Week 1, an orientation session was conducted to introduce the research objectives. 
During this session, students were provided with the handbook, explaining its contents 
to ensure that they could use it as a guideline for the ten-week learning process. 
Subsequently, students completed a 40-item multiple-choice English grammatical knowledge 
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pretest to assess their grammatical knowledge (see Section 3.3.2). Following the pretest, 
students engaged in an initial self-analysis of their grammatical strengths and weaknesses 
as part of the SDL process.  

From Weeks 2 to 10, students engaged in SDL and ChatGPT-based grammar learning 
activities guided by the handbook (see Section 3.3.1). During this period, students developed 
and implemented individual learning plans, documented weekly reflections, and used ChatGPT 
as a learning resource. The researcher observed students’ progress and offered consultation 
when needed. 

At the end of the ten-week period, students submitted their learning reports via 
Microsoft Teams, completed a grammatical knowledge posttest (see Section 3.3.2). Finally, 
students responded to a satisfaction questionnaire to reflect on their perceptions of the SDL 
and ChatGPT-based activities (see Section 3.3.3) 

3.5 Analysis Procedures 
The data obtained from the study were examined using both qualitative and quantitative 

methods. The pretest and posttest scores were analyzed to determine the mean, standard 
deviation, and paired-samples t-test results to examine differences in students’ grammatical 
knowledge before and after the intervention. In addition, Cohen’s d was used to measure 
the effect size, indicating the magnitude of the difference between the pretest and posttest 
results. The effect size was interpreted using the criteria suggested by Cohen (1988): 0.20 = small, 
0.50 = medium, and 0.80 = large. 

The questionnaire responses were analyzed by calculating the mean and standard 
deviation to determine students’ satisfaction level based on their agreement with the questionnaire 
items. Qualitative data from the open-ended questionnaire were analyzed thematically. 
Student responses were reviewed and coded, then organized into key themes representing 
their perceptions of the SDL and ChatGPT-based activities. To interpret the levels of 
satisfaction in the questionnaire, the criteria outlined by Ruangsuwan (1991) were applied as 
shown below: 

4.50 - 5.00 = highest 3.50 - 4.49 = high  2.50 - 3.49 = moderate 
1.50 - 2.49 = low  1.00 - 1.49 = lowest. 

 
4. Research Findings  

4.1 Results of the English Grammatical Knowledge Test 
This section presents the findings from the English grammatical knowledge pretest 

and posttest administered to 58 third-year students majoring in English Education at Chiang Mai 
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Rajabhat University. The test consisted of 40 multiple-choice items designed to assess 
students’ English grammatical knowledge before and after engaging in activities based on SDL 
and ChatGPT. The data obtained from this part are presented in Table 1. 
 
Table 1 
Mean and Standard Deviation of Students’ English Grammatical Knowledge Test (N=58) 
 

Test Mean Score (40 Points) SD 

Pretest 18.16 4.79 

Posttest 26.24 5.52 

Note. The difference between pretest and posttest scores was statistically significant (p  < .001). 
 

As presented in Table 1, the students’ mean score increased from 18.16 (SD = 4.79) 
on the pretest to 26.24 (SD = 5.52) on the posttest. A paired-samples t-test indicated that this 
improvement was statistically significant, t(57) = 19.20, p < .001. The effect size (Cohen’s d) 
was 2.52. These results suggest that the intervention contributed to an improvement in students’ 
grammatical knowledge. 

4.2 Results of the Questionnaire 
This section illustrates students’ satisfaction with the activities based on SDL and ChatGPT. 

A five-point agreement scale (ranging from 1= strongly disagree to 5=strongly agree) was employed 
with a single open-ended item. The findings are summarized in Table 2. 
 
Table 2  
Mean, Standard Deviation, and Interpretation of Students’ Satisfaction with Self-Directed Learning 
Activities (N=58) 
 

 

Item Description Mean SD Level 
1 Learners had the freedom to study topics of their own choice. 4.60 0.76 Highest 
2 The activities helped learners recognize their weaknesses and areas 

for improvement. 
4.60 0.69 Highest 

 
3 The activities enabled learners to plan and set their own learning 

goals. 
4.62 0.74 Highest 

4 Learners were able to select learning strategies and resources suited 
to their needs. 

4.45 0.72 High 
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Table 2  
Mean, Standard Deviation, and Interpretation of Students’ Satisfaction with Self-Directed Learning 
Activities (N=58) (cont.) 
 

 
As shown in Table 2, students’ mean scores ranged from 4.27 to 4.62, indicating high 

levels of satisfaction with the self-directed activities. The highest rating was for planning and 
setting their own learning goals (Mean = 4.62, SD = 0.74), followed by the freedom to choose 
study topics (Mean = 4.60, SD = 0.76), recognizing their weaknesses and areas for improvement 
(Mean = 4.60, SD = 0.69), and the expectation that the activities could be applied to other 
English language skills (Mean = 4.53, SD = 0.70). Other aspects, including selecting strategies 
and resources, assessing and monitoring progress, and perceived improvement in grammar 
learning, were also rated highly. Overall, the findings reflect students’ positive perceptions of 
the SDL activities, especially regarding students’ autonomy, goal setting, self-monitoring, and 
perceived usefulness of learning English.  
 
Table 3  
Mean, Standard Deviation, and Interpretation of Students’ Satisfaction with the Use of ChatGPT (N=58) 
 

Item Description Mean SD Level 

1 ChatGPT accurately corrected learners’ grammatical errors. 4.50 0.68 Highest 
2 ChatGPT supported learners in studying English independently. 4.55 0.83 Highest 

3 ChatGPT helped improve learners’ English grammar knowledge. 4.45 0.77 High 
4 Learners expected that ChatGPT could be applied to other English 

language skills. 
4.62 0.61 Highest 

  
Table 3 indicates high student satisfaction with ChatGPT, with mean scores ranging 

from 4.45 to 4.62. The most highly rated aspect was its applicability to other English language 
skills (Mean = 4.62, SD = 0.61), followed by support for independent learning (Mean = 4.55, 

Item Description Mean SD Level 

5 Learners were able to assess their learning progress and monitor 
improvement. 

4.33 0.84 High 

6 The activities enhanced learners’ knowledge of English grammar. 4.27 0.86 High 
7 Learners expected that this activity could be applied to other 

English language skills. 
4.53 0.70 Highest 
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SD = 0.83) and accurate grammar correction (Mean = 4.50, SD = 0.68). Enhancing grammar 
knowledge was also rated positively (Mean = 4.45, SD = 0.77). Overall, the results suggest that 
students perceived ChatGPT as a useful tool for supporting self-directed learning, providing 
grammar-related support, and facilitating the application of knowledge to other areas of 
English learning. 
 
Table 4  
Mean, Standard Deviation, and Interpretation of Students’ Satisfaction with the Handbook (N=58) 
 

Item Description Mean SD Level 
1 The language used in the handbook was accurate and easy 

to understand. 
4.48 0.68 High 

2 The font size used in the handbook was appropriate and 
easy to read. 

4.33 0.75 High 

3 The content and activities in the handbook were clearly 
organized and easy to follow. 

4.52 0.65 Highest 

4 The handbook supported learners in completing the 
activities independently. 

4.65 0.58 Highest 

  
As presented in Table 4, students’ satisfaction with the handbook was generally high 

with mean scores ranging from 4.33 to 4.65. The handbook received its highest ratings for 
supporting learners in completing activities independently (Mean = 4.65, SD = 0.58) and for 
the clarity and organization of its content and activities (Mean = 4.52, SD = 0.65). Additionally, 
the accuracy and clarity of language (Mean = 4.48, SD = 0.68) and the appropriateness of 
the font size (Mean = 4.33, SD = 0.75) were rated positively. Overall, these scores suggest that 
students perceived the handbook as clear, well-organized, and supportive of independent 
learning, with appropriate language and formatting. 

 
Table 5 
Overall Mean, Standard Deviation, and Interpretation of Students’ Satisfaction with Activities Based on 
Self-Directed Learning and ChatGPT (N=58) 
 

Item Description Mean SD Level 
1 Self-directed learning activities 4.49 0.76 High 
2 The use of ChatGPT 4.53 0.72 Highest 
3 Handbook 4.50 0.67 Highest 
 Total 4.51 0.72 Highest 
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As presented in Table 5, the overall results reveal a consistently high level of student 
satisfaction with all components of the SDL model. SDL activities, ChatGPT, and the handbook 
obtained mean scores ranging from 4.49 to 4.53, all of which fall within the high to highest 
satisfaction levels. Among these, ChatGPT achieved the highest mean score (Mean = 4.53, 
SD = 0.72), indicating that students regarded it as a beneficial resource in supporting their 
learning process. The handbook (Mean = 4.50, SD = 0.67) and the self-directed learning 
activities (Mean = 4.49, SD = 0.76) were also rated very positively. Taken together, these results 
suggest that the integration of structured activities, a clear learning handbook, and AI assistance 
created a learning environment that students perceived as supportive and effective for learning. 

 
5. Discussion  

This study offers important pedagogical insights into language learning, particularly 
regarding the integration of self-directed learning and AI-assisted instruction. 

The results highlight the effectiveness of a pedagogically structured SDL model that 
combines SDL with a comprehensive handbook and AI-based support. SDL emphasizes learner 
autonomy, responsibility, and active engagement (Knowles, 1975), but its success often depends 
on sufficient guidance and clear scaffolding. In this study, scaffolding was provided from the outset 
through an orientation session and the handbook, which guided learners to analyze their grammatical 
strengths and weaknesses, set learning objectives, and plan their learning activities across 
the ten-week period. In addition, the teacher provided support by observing and consulting 
students in Weeks 2, 4, and 6, which helped guide them through the initial stages of SDL. 
Throughout the intervention, the teacher functioned primarily as a facilitator rather than 
an instructor. The scaffolding provided was procedural rather than linguistic; the teacher did 
not explain grammatical rules or correct language input, but focused on monitoring progress, 
clarifying task procedures, and offering consultation when needed. Explicit grammar teaching 
was not included; instead, students were responsible for directing their own learning process. 

This finding is in line with previous research showing that scaffolding facilitates 
the development of learners’ SDL skills, particularly when they are first exposed to autonomous 
learning activities (Paludkong et al., 2019). The handbook provided step-by-step procedural 
clarity, the SDL tasks encouraged goal setting, planning, and self-monitoring, and ChatGPT 
provided real-time feedback for grammatical accuracy and language practice. Together, these 
components created a balanced learning environment in which students could work independently 
while maintaining clear direction. The high overall satisfaction scores across all components 
indicated that students valued the integrated model.  
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Beyond learners’ engagement with the structured SDL model, students’ attitudes toward 
SDL activities supported by ChatGPT provide significant insights into how the intervention 
shaped their learning experiences. Qualitative feedback reinforced these findings, with students 
reporting that the activities helped them identify grammatical weaknesses, correct errors 
effectively, and gain greater awareness of their own learning progress. For example, several 
students indicated that the activities enabled them to identify their grammatical errors more 
clearly and understand which grammar points required additional attention, allowing them 
to focus on improving those areas. Some students noted that ChatGPT facilitated independent 
review of unclear grammar areas, enabling them to revisit explanations whenever needed 
and study at their own pace. This process encouraged learners to monitor their own progress 
and reflect on their improvement over time. In addition, participants emphasized that the structured 
tasks promoted responsibility and self-discipline, as they began to plan their learning more 
systematically, manage their time more effectively, and take ownership of their language 
development. Taken together, these results reflect key aspects of SDL, particularly self-monitoring, 
reflection, and learner responsibility, as outlined by Knowles (1975). These qualitative findings 
help explain learners’ positive responses to the integrated model and demonstrate how autonomy 
was realized in practice. 

The improvement in students’ grammatical knowledge further demonstrates the potential 
of SDL combined with AI feedback. Weekly SDL activities enabled students to engage in repeated 
grammar practice, receive timely AI-generated feedback, and actively monitor their own 
learning progress. Traditionally, grammar has been viewed as an area that requires extensive 
teacher-led correction. However, the pretest and posttest comparison indicated a significant 
gain in students’ grammatical knowledge following the intervention. These gains reflect enhanced 
explicit grammatical knowledge assessed through a CEFR-aligned multiple-choice test, rather 
than productive or communicative grammar ability. Such improvement may be associated 
with learners’ opportunities to notice errors, revise responses, and repeatedly engage with 
grammatical forms throughout the SDL process. This distinction is in line with DeKeyser’s (2007) 
view of language learning as a process in which repeated practice contributes to language knowledge 
improvement. 

These findings regarding students’ gains in grammatical knowledge also echo previous 
studies emphasizing the benefits of SDL in promoting English proficiency and independent 
skill development (Huda & Sulistyaningrum, 2022; Wichadee, 2012) and the effectiveness of 
AI-based technologies in providing timely, individualized support for autonomous English 
practice (Agustini, 2023; Xiao & Zhi, 2023). In particular, He and Xiao (2024) demonstrated that 
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ChatGPT can support SDL by encouraging learners to identify their learning objectives, structure 
their learning activities, and assess their performance, while providing personalized feedback 
that further enhanced their English skills. From a pedagogical perspective, the observed gain in 
grammatical knowledge may be associated with learners’ repeated engagement with grammar 
tasks, opportunities for independent practice, and ongoing self-review facilitated by AI feedback. 
These results suggest that when learners are provided with appropriate tools, structure, and 
opportunities for practice, they can achieve substantial progress without relying exclusively 
on teacher-directed instruction. 

In addition to learning outcomes, the findings highlight the emergence of initial critical 
evaluation skills in students’ interactions with ChatGPT. Although most students reported high 
satisfaction with ChatGPT, a few noted occasional inaccuracies in its responses. For instance, 
some students reported that ChatGPT initially provided an incorrect explanation for a tense-related 
item. However, by questioning the response, they obtained clarification, which encouraged 
critical evaluation and verification of grammatical knowledge. These observations are in line 
with prior studies reporting similar limitations in AI-generated outputs and highlighting learners’ 
growing ability to monitor and question such information (Avsheniuk et al., 2024; Xiao & Zhi, 2023). 
This ability to question and verify AI responses promoted critical thinking and digital literacy 
skills during independent learning. Consequently, students became more responsible and 
thoughtful in their use of AI, supporting both their language development and lifelong learning 
competencies.  

In summary, the study demonstrates that a thoughtfully designed integration of SDL 
and AI-based feedback can effectively enhance grammatical knowledge, strengthen learner 
autonomy, and foster critical evaluative skills, providing a pedagogically meaningful model 
for future innovations in language education. 

 
6. Conclusion 

This study demonstrates that a carefully designed integration of SDL and AI-assisted 
support can significantly enhance English grammatical knowledge, promote learner autonomy, 
and develop critical evaluative skills. The combination of structured activities, a well-organized 
handbook, and interactive AI feedback enabled learners to engage independently while 
maintaining accuracy and understanding. Although minor limitations were noted, particularly 
regarding occasional inaccuracies in AI responses, the overall findings provide a compelling 
model for future innovations in learner-centered, technology-assisted language instruction. 
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This approach strengthens linguistic skills while fostering reflective and responsible learning 
practices, offering a foundation for sustainable lifelong learning. 

 
7. Limitations 

This study was conducted with a specific group of third-year English Education students 
at a single institution. Therefore, the results should be interpreted with caution when generalized 
to other educational settings. Moreover, although the ten-week intervention was adequate 
for identifying immediate learning gains, it did not allow for the investigation of long-term 
retention effects.  

In addition, the grammatical knowledge test focused on learners’ recognition and 
understanding of grammatical forms, but did not directly assess their ability to apply grammar 
productively in communicative contexts. Accordingly, these findings should be interpreted as 
reflecting improvement in explicit grammatical knowledge rather than overall communicative 
competence. 
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Appendix A 
English Grammatical Knowledge Test 
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Appendix B 
Student Satisfaction Questionnaire 
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Appendix C 
Examples of Students SDL Work (Grammar Analysis, Planning, Goal Setting, Resource 

Selection, Reflection, and Progress Assessment) 
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