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ABSTRACT 

This study investigated the impact of AI-driven brainstorming tools on process 
writing instruction and students' writing outcomes in the context of third-year 
Thai university students. A mixed-methods approach was employed to examine 
the effectiveness of AI-driven brainstorming tools, foreign English lecturers' 
preferences and comments towards AI-generated brainstorming results, 
students' preferences for specific AI chatbots, and the perceived challenges and 
facilitative factors experienced by students. The findings revealed that the 
intervention group using AI tools significantly outperformed the conventional 
group on two out of three assignments (People: p = .002; Things: p < .001), with 
ChatGPT emerging as the most popular AI chatbot (78.8%). Foreign English 
lecturers acknowledged the AI chatbots' strengths but preferred students' 
brainstorming results. Overreliance on AI for idea generation was identified as the 
most concerning challenge (M = 4.62), while enhanced creativity (M = 4.53) and 
increased idea generation (M = 4.51) were the most appreciated facilitative 
factors. The study demonstrates the potential of AI-driven brainstorming tools to 
revolutionize process writing instruction and highlights the importance of striking 
a balance between leveraging AI benefits and fostering students' independent 
thinking and creativity skills.  
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INTRODUCTION 

Brainstorming is a crucial technique in the writing process, enabling students to generate, organize, 
and structure ideas for their writing assignments (Pratiwi & Julianti, 2022). Brainstorming activities guide 
students in overcoming writing obstacles and foster their critical thinking abilities (Karim et al, 2016; Khalilii, 
2015). The implementation of brainstorming techniques has demonstrated significant improvements in 
students' narrative essay writing (Ramadhanti & Mana, 2018). Moreover, training in brainstorming strategies 
has been shown to have a positive impact on learners' writing performance (Rao, 2007). 

Traditional brainstorming, a widely used technique in process writing, typically involves group 
discussions or individual exercises like freewriting, mind mapping, and listing ideas to generate diverse 
thoughts and solutions (Campbell & Ballenger, 2009; Rao, 2007). Despite its effectiveness, traditional 
brainstorming techniques face several challenges. One common issue in traditional brainstorming is that it 
often lacks idea diversity, as participants tend to focus on familiar or commonly repeated ideas. This tendency 
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to 'exploit' known concepts can limit creativity and lead to less innovative or suboptimal solutions (Oliva & 
Elaziz, 2020). Another challenge lies in the limited exploration of the search space, resulting in reduced idea 
diversity and an inability to escape suboptimal solutions (Phan et al, 2022). Additionally, traditional 
brainstorming techniques can be time-consuming and computationally demanding (Kochery, 1996). 
Furthermore, current Augmented Reality (AR) input methods used in brainstorming are not as efficient as 
non-digital tools, potentially hindering rapid idea generation (Kochery, 1996). Moreover, Osborn's traditional 
group brainstorming approach has been found to be ineffective in generating creative ideas, prompting the 
proposal of alternative methods like IGP (Individual Orientation-Group Interactions-Personal Reflection) to 
overcome this limitation (Rashid, 2022). 

AI chatbots have emerged as powerful tools for brainstorming and idea generation, offering a 
personalized and engaging platform for students to explore their thoughts and develop their writing ideas. 
ChatGPT, Gemini, and Microsoft Bing Chat are AI chatbots that have been compared in various studies. 
ChatGPT has been found to outperform the other chatbots in terms of accuracy and relevance (Santos, 2023; 
Dao, 2023). Gemini, on the other hand, has the fastest response time (Bhardwaz & Kumar, 2023). Microsoft 
Bing demonstrates the highest user satisfaction and engagement (Bhardwaz & Kumar, 2023; Dao, 2023). In 
terms of performance on the VNHSGE English dataset, Bing Chat has been found to be better than ChatGPT 
and Bard (Dao, 2023). 

AI-driven brainstorming tools offer a promising solution to these challenges, providing a platform for 
collective idea generation and innovation. These tools leverage artificial intelligence capabilities such as 
natural language processing, machine learning, and reasoning to automatically moderate brainstorming 
sessions (Strohmann et al, 2017). Additionally, AI-based systems can identify and interpret the activity status 
of multiple individuals during brainstorming meetings (Fujita et al, 2022). The integration of AI algorithms in 
brainstorming addresses the limitations of traditional techniques by enhancing idea diversity and 
encouraging exploration beyond familiar concepts. In fields like radiology and software development, AI has 
shown potential in optimizing data-driven processes and expanding solution possibilities by analyzing large, 
diverse datasets and identifying innovative approaches (Golding & Nicola, 2019; Bird et al., 2022). Similarly, 
in brainstorming, AI can mitigate the common problem of limited idea diversity by generating a wider range 
of creative prompts and insights, thus reducing the tendency to rely solely on well-known concepts. This can 
help overcome the "exploitation" issue and lead to more varied and innovative solutions in student writing. 
(Golding & Nicola, 2019; Bird et al, 2022).  

Process writing instruction plays a vital role in developing students' writing skills by guiding them 
through structured stages, from brainstorming to drafting, revising, and editing. This approach enables 
students to engage deeply with each step of the writing process, enhancing their ability to organize ideas and 
express thoughts effectively. Despite its benefits, traditional brainstorming techniques within process writing 
often face challenges, such as limited idea diversity and creativity constraints. AI-driven brainstorming tools 
offer a promising alternative, providing a structured, personalized, and feedback-rich environment for idea 
generation. Conducting research on Transforming AI Chatbots for a Brainstorming Teaching Technique of 
Process Writing with third-year Thai university students presents an opportunity to evaluate the impact of 
this innovative approach on students' writing outcomes and to identify best practices for its implementation 
in the Thai educational context. 

Research Questions 

1.Does the implementation of AI-driven brainstorming tools in process writing instruction lead to 

significant improvements in students' writing outcomes compared to those who employ traditional 

brainstorming techniques? 

2.What are the perceived preferences and comments by the foreign English lecturers towards the 

brainstorming results by AI chatbots compared with students? 

3.What AI chatbots do the students use as the brainstorming tools in process writing? 

4.What are the perceived challenges and facilitative factors experienced by third-year Thai university 

students when using AI chatbots as the brainstorming tools for process writing? 



 Malaysian Online Journal of Educational Technology 2025 (Volume 13  - Issue 1 ) 

 

 3 www.mojet.net 

 

LITERATURE REVIEW 

Use of AI in Thai Educational Context 

Artificial intelligence (AI) has emerged as a transformative force in the Thai educational landscape, 
offering advantages such as personalized learning, real-world scenario testing, and a deeper understanding 
of AI concepts (Aung et al., 2022; Monserrat et al., 2022; Pongsermpol, 2009). AI technology is increasingly 
integrated into various educational settings across Thailand, with applications ranging from intelligent 
tutoring systems to adaptive learning platforms and AI-driven assessment tools, which are being adopted in 
schools and universities to support both teachers and students. However, the use of AI-assisted writing in 
teaching and practicing business communication has been met with mixed reactions, with some studies 
highlighting its ability to enhance efficiency and idea generation (Cardon et al., 2023), while others raise 
concerns about its potential to diminish critical thinking skills and authenticity (Utami et al., 2023; Burkhard, 
2022; Xia et al., 2021; Nazari et al., 2021). Despite the potential benefits of AI in enhancing writing skills, Thai 
teachers face unique challenges in its implementation, such as the need for significant changes in 
instructional approaches (Ka-kan-dee & Kaur, 2015) and difficulties in assessing students' writing progression 
(Cardon et al., 2023), although AI also offers potential benefits for teaching writing, such as improved 
efficiency and idea generation (Aung et al., 2022) and the introduction of AI concepts to students through 
practical applications (Perrodin, 2021). 

Process Writing and Traditional and AI-Driven Brainstorming Techniques 

The cycle of process writing typically begins with brainstorming ideas. This initial step involves 
generating a wide range of ideas, without regard for their organization or structure. This process can be 
facilitated through various techniques, such as freewriting, mind mapping, and collaborative discussion 
(Campbell & Ballenger, 2009; Elbow, 1986). Once a sufficient number of ideas have been generated, the next 
stage involves organizing and structuring them into a coherent outline. This process helps to establish the 
overall framework of the writing piece and ensures that the ideas flow logically and cohesively (Flower & 
Hayes, 1980; Murray, 1977). After developing an outline, the writer then transitions to drafting the first 
iteration of the writing piece. This stage involves translating the organized ideas into a written form, focusing 
on conveying the main points and arguments (Atwell, 1987; Elbow, 1986). The subsequent stage is revising 
the drafted work. This involves refining the writing to enhance its clarity, coherence, and effectiveness. 
During revision, writers often make significant changes to the structure, content, and language of their 
writing pieces (Flower & Hayes, 1980; Murray, 1977). Following revision, writers engage in the editing stage. 
This stage involves proofreading the text to identify and correct grammatical errors, typos, and 
inconsistencies in formatting and style (Strunk & White, 2002; Zinsser, 2006). The final stage of the process 
writing cycle is publishing. This involves sharing the completed writing piece with the intended audience 
(Campbell & Ballenger, 2009). 

Traditional brainstorming techniques in process writing, such as freewriting, mind mapping, and listing, 
have long been used to help students generate and organize ideas before drafting (Campbell & Ballenger, 
2009; Rao, 2007). These methods encourage students to explore ideas individually or in groups, fostering 
creativity and critical thinking. However, traditional brainstorming can be limited by repetitive patterns of 
thought and time constraints, which sometimes restrict idea diversity and depth (Oliva & Elaziz, 2020). AI-
driven brainstorming techniques, by contrast, utilize artificial intelligence to expand students' access to a 
broader array of ideas, potentially providing suggestions that might not emerge through conventional 
methods (Aung et al., 2022; Santos, 2023). Tools like ChatGPT, Gemini, and Microsoft Bing assist students by 
offering prompts, vocabulary options, and varied perspectives, helping to overcome common brainstorming 
limitations and stimulate creative thought. Integrating AI tools into brainstorming activities supports 
students in the initial stages of process writing, promoting diverse, structured ideas that can enhance the 
overall quality of their writing. 

AI Chatbots: Generative AI Software to Enhance Writing Abilities 

Recent studies have shown that AI chatbots, such as ChatGPT, Gemini, and Microsoft Bing, can 
significantly improve students' writing skills by providing feedback and assistance (Sumakul et al., 2022). 
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ChatGPT, developed by OpenAI, has revolutionized natural language processing with its ability to generate 
coherent and contextually relevant text across various domains (Brown et al., 2020; OpenAI, 2020). Gemini, 
from Google AI, utilizes Transformer architecture and self-attention to process and generate information 
with impressive fluency and coherence, offering functions like text generation, language translation, 
information retrieval, and question answering (Brundage et al., 2022; Vaswani et al., 2017; Brown et al., 2020; 
Wu et al., 2016; Radford et al., 2018; Liu et al., 2019). Microsoft Bing, a conversational AI chatbot, assists 
users with various tasks, such as answering questions, providing recommendations, generating creative 
content, and helping with writing assignments, including generating ideas for essay topics based on users' 
interests or assignment requirements (Microsoft, 2023). 

Challenges and Factors of Using AI Chatbots as Brainstorming Tools in Process Writing 

The integration of AI chatbots as brainstorming tools in process writing has presented learners with 
various challenges, such as difficulty interpreting AI-generated ideas (Ray, 2023), potential for plagiarism and 
ethical implications (Guleria et al., 2023), lack of control over output (Chan & Hu, 2023), overreliance on AI 
for idea generation hindering critical thinking and creativity skills (Shanto et al., 2024), and difficulties in 
seamlessly integrating AI-generated ideas into writing (Dhillon et al., 2024). Despite these challenges, AI 
chatbots have been found to offer several facilitative factors that can enhance the writing process, including 
increased idea generation (Calvo & Ellis, 2010; Rao, 2007), exposure to diverse perspectives (Bibi & Atta, 
2024), assistance in overcoming writer's block (Cotos et al., 2020), and opportunities for collaborative 
brainstorming (Gupta & Jain, 2017).  

METHODS 

Participants, Context, and Setting 

Participants were purposively selected from third-year students enrolled in the Academic Writing for 
English Language Teaching course in the 2023 academic year. The 86 participants were divided into two 
groups: Section D1 (conventional group or traditional group) with 42 students and Section D2 (interventional 
group or AI group) with 44 students, totalling 86 participants. All participants were student teachers pursuing 
a Bachelor of Education majoring in English at an EFL public university in Bangkok, Thailand. Prior to enrolling 
in this course, they had completed four major English courses: Fundamental Grammar for English Language 
Teaching, Advanced Grammar for Teachers of English, Critical Reading for English Language Teaching, and 
English Materials and Learning Innovations Development. Consequently, the students possessed the 
requisite background in English grammar, reading skills, and technological skills for the writing course and 
this study. 

Research Design and Instruments 

This study employed a mixed-methods approach to investigate the research questions, dividing 
participants into two groups: the conventional group, which was taught using traditional brainstorming 
techniques (such as mind-mapping, listing, double list, and freewriting), and the interventional group, which 
utilized AI-driven brainstorming tools (ChatGPT, Gemini, and Microsoft Bing) to support their writing process. 
Both groups received identical topics for each assignment, focusing on descriptive, opinion-based, and 
comparative essays about people, places, and things. 

In the interventional group, students began each assignment by using AI-driven tools to brainstorm 
ideas, generate keywords, and develop initial thoughts. They were instructed to interact with the AI to 
explore different perspectives and expand on initial ideas. This process included asking the AI for examples, 
receiving prompts, and refining their topic focus based on the AI’s responses. After completing their AI-driven 
brainstorming sessions, students organized their ideas into structured outlines, focusing on logical flow and 
coherence. 

Following the outline, students transitioned to the drafting stage, where they transformed their 
organized ideas into full-length essays. During drafting, students could revisit the AI tools if they needed 
additional prompts or ideas for specific sections, such as examples, transitions, or vocabulary. After 
completing the first draft, students moved on to revising and refining their work. This revision process 
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involved self-assessment and peer feedback (from classmates), with foreign English lecturers also providing 
feedback on language use, coherence, and idea development. Finally, students edited their work for 
grammar, style, and formatting issues before submitting their completed essays for grading. To minimize 
potential bias, graders were not informed whether brainstorming results were AI-generated or student-
generated, ensuring that assessments focused solely on the quality of ideas and language use. 

Over the six-week period, the foreign English lecturers provided feedback on each assignment, 
ensuring that the evaluation was unbiased and objective. At the end of the study, students in the 
interventional group completed a questionnaire (adapted from Sasikumar and Sunil, 2023, and Chan and Hu, 
2023), which was validated by three experts in English language teaching and writing instruction. This 
questionnaire assessed students' preferences, challenges, and perceptions of using AI chatbots in 
brainstorming for writing assignments.  

Data Collection and Analysis 

The data were collected in the two periods of time which were during teaching (the three 
assignments) and after teaching (a questionnaire). For the three assignments, they are checked for its 
accuracy, appropriacy, and creativity, and graded by the foreign English lecturers. Then the data were 
analysed according to the research questions as follows: 

Data Analysis for Research Question 1 

Descriptive statistics (mean and standard deviation) were used to analyse quantitative data, while 
inferential statistics (t-test) were used to compare the two groups of students on the brainstorming 
assignments of research question 1, and the university criterion-referenced scales were used to analyse the 
mean scores of students’ assignments graded by the English foreign lecturers consisting of the following 
interval scales: 

Table 1. Meaning of scores based on the university criterion-referenced scales for grading the students’ 

assignments by the English foreign lecturers 

Scores (Marks) Meaning 

80 – 100 Excellent 

75 – 79 Very good 

70 – 74 Good 

65 – 69 Average 

60 – 64 Below average 

55 – 59 Marginal 

50 – 54 Poor 

0 – 49 Very poor 

 

Data Analysis for Research Question 2 

Content analysis was employed to analyse qualitative data from the feedback notes of research 
question 2. To analyse the qualitative data from the lecturers' feedback notes regarding their perceived 
preferences and comments towards the brainstorming results by AI chatbots compared to students, a 
thematic content analysis approach was employed following the guidelines proposed by Braun and Clarke 
(2006), i.e. thorough reading the data, making notes and highlighting relevant excerpts. identifying key 
thoughts, generating coded segments, grouping potential themes based on similarity, patterns, and 
relationships between the coded excerpts. Through this iterative process of reviewing, comparing, and 
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refining themes, a practice recommended by Miles et al. (2014), four main overarching themes eventually 
emerged as predominant perspectives reflected in the lecturers' feedback: 1) Novelty and Creativity, 2) Depth 
and Development, 3) Language Use, and 4) Feedback Potential. In other words, the specific steps, from data 
immersion to coding, theme generation, reviewing, and finalization, enabled a rigorous qualitative analysis 
that captured the key themes present in the lecturers' feedback notes related to Research Question 2, 
adhering to the best practices recommended in the literature on thematic analysis (Braun & Clarke, 2006; 
Miles et al., 2014; Saldaña, 2021; Yin, 2015). 

Data Analysis for Research Questions 3-4 

The mixed-methods approach allowed for a comprehensive understanding of the impact of AI-driven 
brainstorming tools on process writing outcomes and students' perceptions of this innovative approach for 
research question 3, "What AI chatbots do the students use as the brainstorming tools in process writing?" 
The data was collected through a questionnaire that asked students to indicate which AI chatbots they used 
for brainstorming during the process writing assignments. For Part 1 (background of the respondents) and 
Part 2 (preference in AI chatbots as the brainstorming tools in process writing), the responses were tallied 
and percentages calculated to determine the proportion of students who used each AI chatbot (e.g., 
ChatGPT, Gemini, Microsoft Bing), following best practices for descriptive statistical analysis (Yin, 2015). For 
Part 5 of the questionnaire, open-ended responses were analyzed using thematic analysis (Braun & Clarke, 
2006) to identify key reasons behind students' choices of AI chatbots. The responses were read thoroughly 
to become familiar with the data (Saldaña, 2021). Relevant excerpts and recurring ideas were coded and 
grouped into themes capturing the main factors influencing students' preferences (Nowell et al., 2017). 

For Research Question 4, "What are the perceived challenges and facilitative factors experienced by 
third-year Thai university students when using AI chatbots as the brainstorming tools for process writing? 
The questionnaire, which was the same questionnaire as research question 3, but the statement items were 
in Part 3 and Part 4, included items rated on a Likert scale to assess students' perceptions of challenges and 
facilitative factors. Mean scores (M) and standard deviations (SD) were calculated for each item (Yin, 2015) 
to identify the most prominent challenges and facilitative factors. For the open-ended responses, they were 
again analyzed using thematic analysis (Braun & Clarke, 2006; Nowell et al., 2017) to gain deeper insights into 
the challenges and facilitative factors. Coding and theme generation followed the same process as described 
for Research Question 3, allowing researchers to identify and interpret patterns in students' experiences 
(Miles et al., 2014; Saldaña, 2021). The analysis of mean scores from the students’ questionnaire was 
compared with the criteria of Likert (1932) as follows: 

Table 2. Meaning of scores based on the university criterion-referenced scales for grading the students’ 

assignments by the English foreign lecturers 

Mean Scores Levels of Challenge / Agreement 

4.51 – 5.00 The most challenging / Highest 

3.51 – 4.50 Very challenging / High 

2.51 – 3.50 Moderately challenging / Average 

1.51 – 2.50 Less challenging / Low 

1.00 – 1.50 Least challenging / Lowest 

 

Ethical Consideration 

All participants were fully informed about the study's purpose, procedures, potential risks, and 
benefits, and were given the opportunity to ask questions and seek clarification. Informed consent was 
obtained voluntarily from all participants. Participant data was kept strictly confidential, with identities 
disclosed only with explicit authorization. The researcher implemented secure data storage methods and 
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restricted access to authorized personnel to safeguard participants' privacy. The researcher adhered to the 
highest standards of academic integrity, avoiding plagiarism, data fabrication, or result falsification. 
Participants were treated with respect and dignity, with sensitivity to cultural differences and without 
discrimination. The researcher carefully weighed the study's potential benefits, such as enhanced writing 
skills and creativity, against the risk of participants experiencing frustration or anxiety if they found the AI-
driven brainstorming tools challenging to use. 

 

Figure 1. Research methodology of the study 

 

FINDINGS 

Research Question 1: Does the implementation of AI-driven brainstorming tools in process writing 
instruction lead to significant improvements in students' writing outcomes compared to those who employ 
traditional brainstorming techniques? 

The brainstorming assignment scores were analysed using mean (M), standard deviation (SD), and an 
independent samples t-test to compare the mean scores between the AI-driven brainstorming group (Section 
D2) and the traditional brainstorming group (Section D1). For research question 1, there are four dimensions 
to report the findings consisting of 1) the overview of all the students’ mean scores from the three 
assignments during the six weeks of brainstorming teaching techniques graded by foreign lecturers of English 
to investigate the overall level of achievement based on the university criterion-referenced scales, 2) the 
mean (M), standard deviation (SD), and an independent samples t-test of Assignment 1 (People), 3) the mean 
(M), standard deviation (SD), and an independent samples t-test of Assignment 2 (Places), and 4) the mean 
(M), standard deviation (SD), and an independent samples t-test of Assignment 3 (Things). 
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Table 3. The overview of all the students’ mean scores from the three assignments during the six weeks 
of brainstorming teaching techniques graded by foreign lecturers of English (N = 86) 

Assignments 
 
 
Students’ Groups 

Assignments* 

M Meaning 
1 

(People, 
Week 2) 

2 
(Places, 
Week 4) 

3 
(Things, 
Week 4) 

Intervention (n = 44) 82.5 79.8 85.3 82.5 Excellent 

Convention (n = 42) 77.2 77.6 80.1 78.3 
Very 

Good 

*Each assignment values 100 marks 

 

From Table 3, the average score of the three assignments of the intervention group (AI-driven 
brainstorming technique) was in the “Excellent” performance while the conventional group’s performance 
was “Very Good” These findings suggest that the integration of AI-driven brainstorming tools in process 
writing instruction can potentially enhance students’ writing outcomes, as evidenced by the higher mean 
scores achieved by the intervention group on the assignments. 

Table 4. The mean (M), standard deviation (SD), and an independent samples t-test of Assignment 1 (People) 
(N = 86) 

 M SD t df p 

Intervention (n = 44) 82.5 6.7 3.21 84 .002 

Convention (n = 42) 77.2 7.4    

From Table 4, the result from t-test indicated that there was a difference between the use of AI-driven 
brainstorming technique (M = 82.5, SD = 6.7) and traditional brainstorming technique (M = 77.2, SD = 7.4) in 
a significant level, t(84) = 3.21, p = .002. This means that those students from the intervention group who 
had been teaching with the AI-driven brainstorming technique had a significantly higher mean score than 
those in the convention group who had been teaching with traditional brainstorming technique on the 
'People' brainstorming assignment. 

Table 5. The mean (M), standard deviation (SD), and an independent samples t-test of Assignment 2 (Places) 
(N = 86) 

 M SD t df p 

Intervention (n = 44) 79.8 5.9 1.62 84 .11 

Convention (n = 42) 77.6 6.2    

From Table 5, the result from t-test indicated that there was no statistically significant difference 
between the use of AI-driven brainstorming technique (M = 79.8, SD = 5.9) and traditional brainstorming 
technique (M = 77.6, SD = 6.2) in a significant level, t(84) = 1.62, p = .11. This means that those students from 
the intervention group who had been teaching with the AI-driven brainstorming technique and those in the 
convention group who had been teaching with traditional brainstorming technique can equally work on the 
'Places' brainstorming assignment. 
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Table 6. The mean (M), standard deviation (SD), and an independent samples t-test of Assignment 3 (Things) 
(N = 86) 

 M SD t df p 

Intervention (n = 44) 85.3 5.1 3.78 84 .001 

Convention (n = 42) 80.1 6.8    

From Table 6, the result from t-test indicated that there was a difference between the use of AI-driven 
brainstorming technique (M = 85.3, SD = 5.1) and traditional brainstorming technique (M = 80.1, SD = 6.8) in 
a significant level, t(84) = 3.78, p < .001. This means that those students from the intervention group who 
had been teaching with the AI-driven brainstorming technique had a significantly higher mean score than 
those in the convention group who had been teaching with traditional brainstorming technique on the 
'Things' brainstorming assignment. 

Research Question 2: What are the perceived preferences and comments by the foreign English 
lecturers towards the brainstorming results by AI chatbots compared with students? 

The feedback notes provided by the lecturers were analysed using content analysis to identify key themes 
and patterns regarding their preferences and comments on the brainstorming results generated by AI chatbots 
versus students. The feedback notes of the foreign lecturers can be categorised into two types of comments: 
General comments and specific comments to each assignment (as shown in the Appendix). The perceived 
preferences and comments by the foreign English lecturers towards the brainstorming results by AI chatbots 
compared with students revealed the following main themes: 

Firstly, Novelty and Creativity: By providing a range of lecturer comments ((1) – (5) and (A1-A3)) 
emphasizing the novelty, imagination, and unconventional nature of the AI ideas, as well as specific 
innovative examples from the assignments, this data helps reinforce the "Novelty and Creativity" theme. The 
lecturers consistently noted how the AI pushed boundaries and explored highly original concepts compared 
to more conventional student ideas. To support, the lecturers frequently commented on the novelty and 
creativity displayed in the AI-generated brainstorming ideas. For example, one lecturer noted, "The ideas 
from the AI were very unique and pushed the boundaries of conventional thinking." However, some lecturers 
felt that the AI results occasionally lacked coherence or relevance to the writing prompt. 

Secondly, Depth and Development: By including lecturer comments ((6) – (10) and (B1-B3)) 
emphasizing the inherent depth, nuance, and development potential in student ideas compared to broader 
AI concepts, as well as specific examples where lecturers noted avenues for elaboration, this data reinforces 
the "Depth and Development" theme. The lecturers valued the layers and thoughtfulness present in student 
brainstorming that lent themselves to further idea exploration. In other words, while appreciating the AI's 
ability to generate a high volume of ideas quickly, several lecturers indicated a preference for the students' 
brainstorming results in terms of depth and development of ideas. A common observation was: "The student 
ideas, although fewer in number, demonstrated more nuanced thinking and development potential." 

Thirdly, Language Use: By including lecturer comments ((11) – (15) and (C1-C3)) praising the AI's strong 
command of language mechanics, vocabulary, phrasing, and overall language sophistication, as well as pointing 
out errors in student work and providing contrasting high-quality AI examples, this data clearly supports the 
"Language Use" theme. The lecturers consistently noted the AI's polished, fluent, and advanced language skills 
compared to the students. To illustrate, the lecturers generally favoured the language use and grammatical 
accuracy in the AI brainstorming results compared to those of the students. One lecturer stated, "The AI output 
was incredibly polished and had very few language errors, unlike many student responses." 

Lastly, Feedback Potential: By providing lecturer comments ((16) – (20) and (D1-D3)) emphasizing the 
value of using AI output for feedback purposes, including modelling, comparisons, facilitating dialogue, and 
idea exploration, this data supports the "Feedback Potential" theme. The lecturers saw AI brainstorming as 
a useful tool to provide constructive feedback and engage students in improving their skills. This means that 
many lecturers saw value in using the AI brainstorming as a starting point or supplementary resource to 
provide feedback to students. A lecturer mentioned, "Comparing the AI ideas to the students' work could 
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facilitate meaningful discussions and help identify areas for improvement." 

Research Question 3: What AI chatbots do the students use as the brainstorming tools in process 
writing? 

The questionnaire asked students to indicate which AI chatbots they used for brainstorming during the 
process writing assignments. The results are as follows: 

 

Figure 2. Percentage of the students’ preference in using AI chatbots as the brainstorming tools in 
process writing 

From Figure 2, it revealed that the most commonly used AI chatbot was ChatGPT, with over three-
quarters of students (78.8% or 68 out of 86 students) reporting its use for brainstorming. Gemini (31.4% or 
27 students), and Bing (19.8% or 17 students) were used by roughly a third and a fifth of students, 
respectively.  

For the open-ended responses, the findings revealed some key reasons behind students' choices. For 
ChatGPT, students said, "ChatGPT was easy to access and provided very natural and fluent responses." Also, 
"I found ChatGPT to be the most creative and helpful for generating unique ideas." For Gemini, students said, 
"I used Bard because it integrated well with my existing Google accounts." And "Gemini seemed to have the 
most up-to-date information compared to the others." For Bing, most of the students said, "Bing gave me 
more control over the tone and style of the generated text." Also, "I preferred Bing's interface and found it 
more user-friendly." 

Research Question 4: What are the perceived challenges and facilitative factors experienced by third-
year Thai university students when using AI chatbots as the brainstorming tools for process writing? 

The questionnaire included items rated on a 5-point Likert scale to assess students' perceptions of 
challenges and facilitative factors when using AI chatbots for brainstorming. The mean scores were calculated 
as follows: 

Table 8. The mean scores, standard deviation and meaning of the perceived challenges experienced 
by third-year Thai university students when using AI chatbots as the brainstorming tools for process writing 

Perceived Challenges M SD Meaning 

1. Difficulty interpreting AI-generated ideas 3.75 0.71 Very challenging 

2. Concerns about plagiarism/ethical issue 3.28 1.14 
Moderately 

challenging 

3. Lack of control over output 3.15 0.92 
Moderately 

challenging 

4. Overreliance on AI for idea generation 4.62 0.44 
The most 

challenging 

5. Difficulty integrating AI ideas into writing 2.96 0.56 
Moderately 

challenging 

ChatGPT Gemini Bing
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Table 8 shows the perceived challenges faced by the students. The most significant finding is that students 
considered overreliance on AI for idea generation as the most challenging aspect, with a mean score of 4.62 (SD = 0.44). 

This suggests that students were highly concerned about becoming too dependent on AI chatbots for 
generating ideas, which could potentially hinder the development of their own critical thinking and creativity 
skills. Other challenges, such as difficulty interpreting AI-generated ideas (M = 3.75, SD = 0.71), were 
perceived as very challenging, while concerns about plagiarism/ethical issues (M = 3.28, SD = 1.14), lack of 
control over output (M = 3.15, SD = 0.92), and difficulty integrating AI ideas into writing (M = 2.96, SD = 0.56) 
were considered moderately challenging. Interestingly, although overreliance on AI for idea generation is the 
students’ most challenging, when analysing the open-ended opinions towards the challenges they perceived 
when using AI chatbots for brainstorming, a number of students reflected that irrelevant generated content 
and unrecognising plagiarism generated by chatbots were deeply described in the difficulty interpreting AI-
generated ideas and the concerns about plagiarism/ethical issue challenges. For example, "Sometimes the 
AI gave me ideas that were completely off-topic or didn't make sense," "I was worried about accidentally 
plagiarizing from the AI's output without realizing it," etc. 

Table 9. The mean scores, standard deviation and meaning of the facilitative factors experienced by 
third-year Thai university students when using AI chatbots as the brainstorming tools for process writing 

Facilitative Factors M SD Meaning 

1. Increase idea generation 4.51 0.93 Highest 

2. Overcoming writer’s obstacles 4.09 0.85 High 

3. Exposure to diverse perspectives 3.98 0.88 High 

4. Collaborative brainstorming opportunities 3.95 0.91 High 

5. Enhanced creativity 4.53 0.79 Highest 

Table 9 presents the facilitative factors experienced by the students when using AI chatbots for 
brainstorming. The most significant findings reveal that enhanced creativity (M = 4.53, SD = 0.79) and 
increased idea generation (M = 4.51, SD = 0.93) were rated as the highest facilitative factors. This indicates 
that students found AI chatbots to be highly beneficial in stimulating their creativity and helping them 
generate more ideas for their writing. Other facilitative factors, such as overcoming writer's obstacles (M = 
4.09, SD = 0.85), exposure to diverse perspectives (M = 3.98, SD = 0.88), and collaborative brainstorming 
opportunities (M = 3.95, SD = 0.91), were also rated highly by the students, suggesting that AI chatbots were 
effective in helping students overcome writing barriers, explore different viewpoints, and engage in 
collaborative brainstorming sessions. Moreover, the students’ reflection in the open-ended session of the 
questionnaire put the emphasis that the enhanced creativity is the major factor of using the AI chatbots for 
brainstorming. For example, "The chatbot helped me think outside the box and consider angles I hadn't 
thought of before." Also, the students reflected in terms of AI assisting the increase of collaborative 
brainstorming opportunities that "Being able to bounce ideas back and forth with the AI made brainstorming 
feel like a real conversation." 

DISCUSSION AND CONCLUSION 

This study investigated the impact of AI-driven brainstorming tools on process writing instruction and 
students' writing outcomes, revealing that the intervention group using AI tools outperformed the conventional 
group, aligning with previous research on the benefits of AI-based tools in enhancing writing skills and 
engagement (Chen et al., 2022; Feng et al., 2023; Rao, 2007). The findings also highlighted foreign English 
lecturers' preferences for students' brainstorming results due to their depth, coherence, and potential for 
development, suggesting that AI chatbots should be used as supplementary tools rather than replacements for 
human creativity (Burkhard, 2022; Xia et al., 2021). Students' preferences for AI chatbots, such as ChatGPT, 
Gemini, and Microsoft Bing, were influenced by factors like accessibility, creativity, and user-friendliness (Nazari 
et al., 2021). However, the study identified challenges, such as overreliance on AI for idea generation, 
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emphasizing the need for teachers to strike a balance between leveraging AI benefits and fostering students' 
independent thinking and creativity skills (Suseno & Pinnington, 2018; Wang & Tian, 2021). 

The key findings of this study have several implications for classroom practice. First, writing teachers 
should consider integrating AI-driven brainstorming tools into their process writing instruction to enhance 
students' writing outcomes and engagement. However, they should use these tools as supplementary 
resources rather than relying on them entirely. Second, teachers should facilitate discussions and provide 
feedback that compares AI-generated ideas with students' work to promote deeper understanding and idea 
development. Third, instructors should consider students' preferences and needs when selecting AI chatbots 
for brainstorming activities to ensure optimal learning experiences. Finally, teachers should provide guidance 
on the effective use of AI tools while emphasizing the importance of developing students' independent 
thinking and creativity skills. 

Last but not least, although this study employed the mixed-methods approach which allowed for a 
comprehensive understanding of the impact of AI-driven brainstorming tools on process writing outcomes 
and the perceptions of both students and lecturers, plus, the use of multiple data sources, including 
brainstorming assignments, feedback notes, and questionnaires, enhanced the credibility and 
trustworthiness of the findings, the study was limited to a specific context (third-year Thai university 
students) and a relatively small sample size (N = 86). Future research should explore the effectiveness of AI-
driven brainstorming tools in diverse educational settings and with larger sample sizes to enhance the 
generalizability of the findings. 

CONCLUSION 

This study aimed to investigate the impact of AI-driven brainstorming tools on process writing instruction 
and students' writing outcomes in the context of third-year Thai university students. The research was motivated 
by the need to explore innovative solutions to address the challenges associated with traditional brainstorming 
techniques, such as lack of idea diversity, limited exploration, inefficiency, and ineffectiveness. A mixed-methods 
approach was employed to examine the research questions, which focused on the effectiveness of AI-driven 
brainstorming tools in improving students' writing outcomes, foreign English lecturers' preferences and comments 
towards AI-generated brainstorming results, students' preferences for specific AI chatbots, and the perceived 
challenges and facilitative factors experienced by students when using these tools. 

The findings revealed that the implementation of AI-driven brainstorming tools led to improved writing 
outcomes compared to traditional brainstorming techniques. The intervention group using AI tools significantly 
outperformed the conventional group on two out of three assignments, with an overall "Excellent" performance 
rating. Foreign English lecturers acknowledged the AI chatbots' strengths in generating novel ideas and producing 
polished language output, but exhibited a preference for students' brainstorming results due to their greater 
depth, coherence, and potential for development. ChatGPT emerged as the most popular AI chatbot among 
students, followed by Gemini and Microsoft Bing. Students' preferences were influenced by factors such as 
accessibility, creativity, and user-friendliness. However, overreliance on AI for idea generation was identified as 
the most concerning challenge, while enhanced creativity and increased idea generation were the most 
appreciated facilitative factors. To prevent plagiarism, teachers should encourage students to use AI suggestions 
as inspiration rather than final content. Discussing the ethical implications of AI-generated ideas and emphasizing 
the importance of originality can help students develop a responsible approach to using these tools. 

The study's findings contribute to the growing body of research on the integration of AI-driven tools in 
educational settings, particularly in the context of writing instruction. The results suggest that AI-driven 
brainstorming tools can be effective in enhancing students' writing outcomes and creativity when used as 
supplementary resources. However, teachers must strike a balance between leveraging the benefits of AI 
technology and fostering students' independent thinking and creativity skills. The study underscores the 
importance of considering students' preferences and needs when selecting AI tools and providing guidance 
on their effective use. While AI brainstorming tools like ChatGPT generated a large volume of ideas, some 
outputs lacked relevance to the writing prompt, as noted by a student: ‘Sometimes the AI suggested ideas 
that didn’t make sense in the context of my topic.’ Teachers should guide students on how to assess AI-
generated ideas critically. As AI technology continues to advance, it is crucial for researchers and practitioners 
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to collaborate in exploring innovative ways to harness its potential while ensuring that students develop the 
essential skills needed for success in the 21st century. 
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APPENDIX 

General and specific comments of foreign English lecturers towards the students’ brainstorming results 
generated by AI chatbots versus students 

General Comments 
Specific Comments 

People Places Things 

(1) The AI ideas were incredibly imaginative and 
took the brainstorming in directions I never 
would have anticipated.  

(2) I was impressed by how unconventional and 
'outside the box' many of the AI-generated 
concepts were. 

(3) While some AI ideas seemed a bit too 
outlandish, there were several novel angles that 
really sparked my curiosity. 

(4) The AI brainstorming pushed students to 
consider perspectives and scenarios that were 
highly creative and unique. 

(5) Compared to the student ideas which 
tended to be more conventional, the AI output 
exhibited a refreshing level of novelty. 

(A1) 

AI idea - "A person 
who can manipulate 
the fabric of space-
time, exploring 
parallel universes." 

 

Lecturer note - 
"Wildly imaginative 
and hooks the 
reader's interest 
immediately." 

(A2) 

AI idea - "A city that 
exists in a perpetual 
state of twilight, 
where the 
boundaries between 
day and night blur." 

 

Lecturer note - 
"Highly creative 
setting that sparks 
curiosity about the 
world-building 
details." 

 

(A3) 

AI idea - "An ancient 
artifact that can 
reveal a person's 
deepest fears when 
held."   

 

Lecturer note - 
"Novel magic 
concept that lends 
itself to compelling 
character arcs." 

 

(6) While the AI brainstorming provided a large 
quantity of ideas, the student work 
demonstrated more potential for in-depth 
exploration and development. 

(7) The student ideas, though fewer in number, 
often had more layers and nuances that could 
be unpacked further. 

(8) I found the AI concepts to be broad strokes, 
whereas the student work showed more 
thoughtful details and avenues for elaboration. 

(9) The human brainstorming tended to have a 
stronger throughline and cohesiveness, making 
it easier to envision how those ideas could be 
developed into a full narrative. 

(10) For characterization and world-building, 
the student ideas had more inherent depth that 
could be capitalized on in the writing process. 

 

 

(B1) 

Student idea - "A 
former child prodigy 
struggling with the 
pressures of living 
up to expectations 
as an adult." 

 

 

Lecturer note - 
"Solid premise with 
stakes that could be 
explored through 
character arcs, 
relationships, and 
internal conflicts." 

 

(B2) 

Student idea - "A 
secluded village 
where the traditions 
of ancient folklore 
and magic are still 
practiced." 

 

 

Lecturer note - "Rich 
setting with 
opportunities to 
expand on customs, 
beliefs, and the 
juxtaposition of 
modern and arcane 
elements." 

 

(B3) 

Student idea - "A 
musical instrument 
crafted from rare 
materials that can 
influence the 
emotions of those 
who hear its 
melodies." 

 

Lecturer note - 
"Intriguing magical 
object with built-in 
potential for 
thematic 
exploration of 
power, control, and 
the human 
condition." 
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General Comments 
Specific Comments 

People Places Things 

(11) The language and grammar in the AI 
brainstorming output was consistently polished 
and error-free. 

(12) I was impressed by the AI's command of 
vocabulary, phrasing, and sentence structure. 
The writing was very natural and fluent. 

(13) While the students' ideas were creative, 
their language use often contained basic errors 
and lacked the sophistication of the AI output. 

(14) The AI demonstrated a wider range of 
descriptive language and more varied sentence 
constructions compared to the student work. 

(15) For non-native English students, the AI 
examples provided excellent models of proper 
language use and writing conventions. 

 

 

 

(C1) 

AI idea - "A 
enigmatic drifter 
whose path 
intertwines with 
those he 
encounters, leaving 
an indelible impact 
on their lives." 

 

Lecturer note - 
"Skilful use of 
descriptive language 
like 'enigmatic' and 
'indelible' elevates 
the writing." 

 

(C2) 

Student idea - "A 
city were the streets 
are made of water 
and people travel by 
boat." 

 

 

 

Lecturer note - 
"Spelling/grammar 
issues ('were' 
instead of 'where') 
detract from the 
quality." 

 

(C3) 

AI idea - "An ornate 
timepiece that harbours 
the power to 
manipulate the river of 
chronology, granting its 
wielder sovereignty over 
the past, present, and 
future." 

 

Lecturer note - "Rich 
vocabulary like 
'ornate', 'harbours', 
'chronology', and 
'sovereignty' 
demonstrate 
excellent language 
skills."   

(16) Comparing the AI output side-by-side with 
student work creates opportunities for 
meaningful feedback and learning. 

(17) The AI examples can serve as useful models 
to highlight areas where students need to 
improve their language use or idea 
development. 

(18) Having the AI brainstorming as a 
benchmark allows us to have productive 
discussions about creativity, originality, and 
pushing boundaries. 

(19) The AI ideas provide a great starting point 
for feedback on how students can further 
explore and expand on their initial concepts. 

(20) Using the AI output judiciously can 
facilitate feedback dialogues that enhance 
students' brainstorming and writing skills. 

(D1) 

idea: "A shy girl who 
loves books and 
dreams of 
adventure." 

AI idea: "A young 
bibliophile whose 
passion for the 
written word 
unlocks a gateway 
to a realm where 
fiction and reality 
intertwine." 

 

 

Lecturer note: 
"Discuss how the AI 
example uses more 
vivid language and 
worldbuilding to 
elevate a simple 
premise." 

(D2) 

Student idea: "A 
forest where the 
trees can walk and 
talk." 

AI idea: "An ancient 
arboreal kingdom, 
where towering 
sentient trees have 
presided over the 
land for millennia, 
their roots 
intertwined with the 
very fabric of 
nature's secrets." 

 

Lecturer note: 
"Explore how the AI 
builds a rich, 
immersive setting 
compared to the 
student's surface-
level idea." 

(D3) 

Student idea: "A 
mirror that shows 
your future self." 

 

AI idea: "An obsidian 
mirror, forged in the 
fires of an ancient 
realm, that allows its 
wielder to gaze upon 
the infinite branches of 
potential futures, each 
path a tapestry woven 
by the consequences of 
their choices." 

 

Lecturer note: 
"Analyse how the AI 
fleshes out the 
concept with vivid 
details and 
metaphysical depth 
as a model for 
students." 

 

 


