
Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits 
use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original 
author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third 
party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the mate-
rial. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by/4.0/.

RESEARCH

Wiboolyasarin et al. 
Smart Learning Environments           (2024) 11:32  
https://doi.org/10.1186/s40561-024-00319-4

Smart Learning Environments

Designing chatbots in language classrooms: 
an empirical investigation from user learning 
experience
Watcharapol Wiboolyasarin1  , Kanokpan Wiboolyasarin2, Phornrat Tiranant3, Poomipat Boonyakitanont4 and 
Nattawut Jinowat5*   

Abstract 

Amidst the technological evolution shaping the landscape of education, this research 
critically examines the imperative factors influencing the design of language-teaching 
chatbots in Thai language classrooms. Employing a comprehensive two-pronged 
methodology, our study delves into the intricacies of chatbot design by engaging 
with a diverse participant pool of pre-service teachers, in-service teachers, and educa-
tors. The study included the chatbot design opinion survey, a validated scale assess-
ing attitudes toward chatbot design, and semi-structured interviews with teachers, 
educators, and experts to offer qualitative insights. Our findings reveal five key factors 
influencing chatbot design: learner autonomy and self-directed learning, content 
and interaction design for language skill development, implementation and usage 
considerations, alternative learning approaches and flexibility, and content presenta-
tion and format. Concurrently, thematic analysis of interviews results in five overarching 
themes: enhancing interactive language learning, motivational learning experience, 
inclusive language learning journey, blended learning companion, and communica-
tive proficiency coaching. These findings inform the development of effective chatbots 
for Thai language classrooms within the evolving landscape of technology-driven 
education. These findings inform the development of effective chatbots for language 
classrooms within the evolving landscape of technology-driven education.

Keywords: Chatbot, Design, User experience, Language education, Interactive 
learning

Introduction
A chatbot, a computer program adept at simulating conversations with human 
users, particularly online, has become a pivotal component in the realm of artificial 
intelligence (AI). Its functionality is underscored by AI capabilities and natural lan-
guage processing (NLP) (Zumstein & Hundertmark, 2017), enabling it to compre-
hend and respond to user inquiries or prompts. The integration of AI in education 
has witnessed substantial growth and emerged as a key area of interest (Roos, 2018; 
Wiboolyasarin et al., 2024; Yuan, 2023). Among the myriad AI technologies employed 
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to enhance teaching and learning activities, chatbot systems stand out prominently 
(Okonkwo & Ade-Ibijola, 2020).

In the contemporary landscape, where technological advancements dictate commu-
nication trends, the use of chatbots has gained momentum, especially in educational 
settings. These systems play a crucial role in augmenting student interaction, aligning 
perfectly with the prevalent reliance on online platforms. Given the widespread own-
ership of smartphones among higher education students, chatbot systems are often 
implemented as mobile web applications to facilitate learning (Okonkwo & Ade-Ibi-
jola, 2021). Moreover, their versatility allows integration into various platforms such 
as websites or messaging applications, offering automated assistance, answering que-
ries, performing tasks, and engaging in meaningful conversations. As a result, chat-
bots significantly enhance user experiences, streamline interactions, and automate 
specific functions, making them increasingly prevalent in user support, information 
retrieval, and various other online services.

Extensive research explores the application of chatbots in education, primarily 
focusing on their effectiveness in language learning (Annamalai et al., 2023a, 2023b; 
Green & O’Sullivan, 2019; Jeon, 2024; Yuan et al., 2023; Yuan, 2023) and student moti-
vation (Laeeq & Memon, 2019; Liu et al., 2023; Yin et al., 2021; Zhang et al., 2023c). 
However, a critical gap exists in literature. Prior research often relies on fragmented 
literature reviews, failing to comprehensively analyze existing knowledge on educa-
tional chatbot design principles. Additionally, these reviews frequently encompass 
various educational approaches, neglecting broader design considerations beyond 
pedagogy (Chen et al., 2020).

While previous studies have examined the efficacy of chatbots in language learning 
and motivation (Annamalai et al., 2023a), a crucial gap exists in the area of compre-
hensive qualitative investigations that delve specifically into the design of chatbots for 
secondary school students within language classrooms. Furthermore, there is a lack of 
research considering how chatbots are designed for both mainstream languages like 
English and less commonly taught languages like Thai. Furthermore, as highlighted in 
review studies by Hew et al. (2023) and Hwang and Chang (2023), chatbot research in 
education has primarily employed quantitative approaches in design.

To design more personalized and engaging chatbot-based language learning experi-
ences, gaining a deeper understanding of how chatbots can effectively support users 
in language classrooms is paramount. This necessitates a convergent mixed methods 
approach (Creswell & Creswell, 2022) to deepen our contextualized understanding of 
chatbot design. Thus, this study aims to address this research gap by exploring users’ 
experiences with chatbots for language learning. This exploration seeks to identify 
the factors influencing the design of language-teaching chatbots in the context of lan-
guage classrooms and how to incorporate these factors to optimize their effectiveness 
and student engagement.

Our research questions are specifically formulated to address this need:

• Research Question 1: What factors influence the design of language-teaching 
chatbots in the context of language classrooms?
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• Research Question 2: How should chatbots be designed for the language classroom 
to optimize their effectiveness and student engagement?

Literature review
Chatbots, conversational computer programs powered by AI and NLP, are gaining trac-
tion in language education. These educational chatbots leverage NLP and machine 
learning algorithms to understand and respond to user inputs, offering an interactive 
learning tool for language acquisition (Liu et al., 2022; Yuan et al., 2023). This technology 
boasts several advantages, including immediate feedback, personalized learning experi-
ences, and consistent practice opportunities.

Recognizing the pedagogical potential of chatbots, researchers and educators are 
actively exploring their application in educational settings. Studies suggest positive stu-
dent attitudes towards chatbot integration due to features like instant feedback, human-
like interactions, and reduced anxiety (Al-Shafei, 2024; Blut et al., 2021; Guo et al., 2023; 
Kohnke, 2022; Zhang et  al., 2023, 2023b)  Moreover, empirical evidence demonstrates 
positive impacts on student learning outcomes (Baha et al., 2024; Guo et al., 2024; Jasin 
et al., 2023; Liu et al., 2022; Yuan et al., 2023).

For example, Liu et al. (2022) investigated the affordances of an AI-powered chatbot 
designed as a book talk companion. Their study explored the role of chatbot interaction 
in fostering student engagement and reading interest. The findings revealed a strong stu-
dent-perceived social connection with the chatbot, evidenced by stable situational inter-
est during conversations. Additionally, a positive correlation emerged between perceived 
social connection and reading engagement. Similarly, Yuan et al. (2023) found that stu-
dents in an AI-assisted learning group demonstrated significant improvement in oral 
English proficiency and communication willingness compared to a control group using 
conventional methods. These studies highlight chatbots’ potential as powerful facilita-
tors in language learning, not only enhancing proficiency but also creating supportive, 
non-judgemental practice environments that reduce language anxiety and boost student 
confidence.

While research has examined learner attitudes and the impact of chatbot use on learn-
ing outcomes (Zhang et al., 2023, 2023c) the aspect of user experience informing chatbot 
design remains underexplored. Although Annamalai et al. (2023b) explored user experi-
ences with chatbots for English language learning, revealing factors influencing positive 
and negative experiences, the study, like many others, often overlooks the design prin-
ciples underpinning chatbot effectiveness (Kuhail et  al., 2023). Many studies focus on 
specific functionalities like implementing the 5E learning model (Liu et al., in press) and 
micro-learning (Yin et al., 2021), or incorporating scaffolding strategies (Winkler et al., 
2020), but fail to delve into the broader design considerations that inform these func-
tionalities. This lack of focus on design principles hinders the development of truly effec-
tive educational chatbots.

Drawing attention to these foundational elements, Martha and Santoso (2019) empha-
sized the role and appearance of the chatbot as crucial in design, similar to Okonkwo 
and Ade-Ibijola (2021) and Winkler and Söllner (2018), who posit that chatbot design 
directly affects its effectiveness in education. A comprehensive understanding of these 
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design principles is essential for educators and practitioners aiming to develop chatbots 
that are not only functionally sound but also pedagogically engaging for students.

Method
Our research methodology involved a two-pronged approach: an online survey con-
ducted at the project’s outset, encompassing pre-service teachers, in-service teachers, 
and educators from both basic and higher education communities, and semi-structured 
interviews with selected teachers, educators, and experts aligned with our research 
questions (RQs). This mixed methods approach was essential to provide a comprehen-
sive understanding of chatbot design for language learning, combining quantitative and 
qualitative analyses to capture a full spectrum of insights.

Participants

For our investigation, we engaged a diverse population in the field of language educa-
tion in Thailand, including pre-service teachers, in-service teachers, and educators. 
Collaboration with colleagues and acquaintances teaching in the Faculty of Educa-
tion facilitated access to our sample of student teachers. The demographic breakdown 
revealed a majority of female participants (n = 564, 75.40%) and a significant representa-
tion of male participants (n = 184, 24.60%). Most participants identified as pre-service 
teachers (n = 345, 46.12%), with others being in-service teachers (n = 246, 32.89%) and 
educators (n = 157, 20.99%) in Thailand. Geographically, participants were distributed 
across various regions, with Bangkok and surrounding areas (n = 201, 26.87%) having 
the highest affiliation, followed by the Central Region (n = 188, 25.13%), the North-
ern Region (n = 158, 21.12%), and smaller numbers in the Northeast (n = 102, 13.64%), 
Eastern (n = 67, 8.96%), and Southern (n = 32, 4.28%) Regions. Participants exhibited a 
broad spectrum of learning or teaching experience, with 386 (51.60%) having 1–9 years 
and 362 (48.40%) having 10 years or more in the field. Regarding technology ownership, 
participants possessed various devices, including tablets (Android: n = 58, 7.75%; iOS: 
n = 446, 59.63%) and smartphones (Android: n = 280, 37.43%; iOS: n = 472; 63.12%), 
along with other miscellaneous devices (n = 52, 6.95%). Preferences for using the LINE 
application were split between tablets (Android: n = 48, 6.42%; iOS: n = 416, 55.61%) and 
smartphones (Android: n = 272, 36.36%; iOS: n = 456, 60.96%) across Android and iOS 
platforms. Preliminary exploration into participants’ daily digital habits revealed diverse 
patterns, with a significant majority accessing devices for more than 5 h daily (n = 432, 
57.75%), while others reported varying durations of usage.

To recruit participants for interviews, we employed two methods: Firstly, notices in 
education groups within the LINE application aimed to reach a diverse set of individu-
als from various roles within the education sector. Secondly, personal invitations to 
colleagues in Teacher Education programs ensured the inclusion of individuals with spe-
cialized knowledge and expertise. Through these methods, we recruited 20 interviewees, 
consisting of 10 teachers, 5 educators, and 5 experts. This targeted approach allowed us 
to gain insights from individuals with diverse perspectives and experiences related to 
the use and design of chatbots in language education. Prior to interviews, participants 
received project summaries, consent forms, and encouragement to ask questions. Those 
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not previously surveyed completed a pre-interview questionnaire. The interviews were 
conducted online via Zoom, audio-recorded, and transcribed for analysis.

Questionnaire development

The Chatbot Design Opinion Survey (CDOS) is a 50-item scale designed to measure 
responses toward a chatbot’s design on a five-point scale, ranging from “Strongly agree” 
to “Strongly disagree.” Derived from previous literature in relevant fields (Annamalai 
et al., 2023a, 2023b; Chen et al., 2020; Guo et al., 2023; Yuan et al., 2023; Zhang et al., 
2023c), these question items were translated into Thai to ensure response validity, fol-
lowing recommended steps of forward translation, backward translation, reconciliation, 
and pretesting (Beaton et al., 2000). Content validity indices were evaluated by a panel 
of 10 subject matter experts specializing in language teaching (n = 5) and instructional 
technology (n = 5), selected based on specific academic criteria, including a doctorate in 
a relevant field and ten or more years of teaching experience with pre-service teachers. A 
package containing a cover letter, questionnaire, and content validity survey was distrib-
uted to the raters. The content validity was quantitatively assessed using two forms of 
content validity index (CVI): item-level CVI (I-CVI) and scale-level CVI (S-CVI). A pro-
totype version of the questionnaire demonstrated good item-specific content validity (an 
I-CVI range of 1.00) and strong overall content validity (S-CVI/UA = 1.00 and S-CVI/
Ave = 1.00). To assess the reliability of the questionnaire, pretesting was conducted on a 
representative sample of 30 respondents. Cronbach’s alpha for internal consistency was 
calculated, excluding the sample from the study. The resulting reliability level was 0.971, 
indicating relatively homogeneous items (Abbady et al., 2021; Abraham & Barker, 2015; 
Wiboolyasarin et al., 2023), with no omissions.

Semi‑structure interviews

In parallel with the survey, we developed research materials, such as consent forms, 
project summary sheets, initial information request forms, and interview templates for 
teachers, educators, and experts. Questions for educators and experts covered chatbot 
descriptions, design factors, features, learning activities, modifications, and experiences, 
while teacher questions focused on the specific design of chatbots for secondary school 
students and implementing chatbots in language classrooms. These materials were sub-
mitted to the Ethics Committee for approval. Our RQs provided the lens for data analy-
sis, adopting an inductive or thematic approach (Braun & Clarke, 2006, 2021). Two team 
members independently analyzed interviews, identifying recurring themes and sub-
themes. The article focuses on a core subset of the data, presenting themes, subthemes 
and its frequency. Design considerations and principles for chatbot development were 
extrapolated from these subthemes, establishing connections with quantitative data, and 
are consolidated in Table 4 within the “Implications and Suggestions” section.

Data collection

The initial phase involved constructing and administering an online survey using the 
Microsoft Forms application. The survey served a dual purpose: firstly, to gather data 
on user needs and factors influencing language learning experiences relevant to design-
ing a language classroom chatbot, and secondly, to identify potential participants for 
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follow-up interviews. A total of 748 questionnaires were completed, with 20 respondents 
expressing interest in participating in interviews. Concurrently, we prepared research 
materials specific to different participant groups: teachers, educators, and experts. These 
materials include consent forms, project summaries, initial information request forms, 
and interview templates tailored to each groups’ expertise. The survey data informed the 
development of interview questions focusing on chatbot descriptions, design factors, 
features, learning activities, potential modifications, and user experiences.

Data analysis rationale

The rationale for employing a mixed methods approach lies in the complementary 
strengths of quantitative and qualitative methods. The quantitative analysis, specifically 
exploratory factor analysis (EFA), provided a robust statistical framework for identify-
ing underlying factors influencing chatbot design. EFA helped in extracting significant 
patterns from the survey data, which were crucial for understanding broad trends and 
correlations within the dataset. The reliability of the results is underscored by the use 
of rigorous statistical techniques, such as the Kaiser–Meyer–Olkin (KMO) measure and 
Bartlett’s test of sphericity, which confirmed the suitability of the data for factor analysis.

Conversely, the qualitative analysis, conducted through thematic analysis of semi-
structured interviews, offered in-depth insights into individual experiences and percep-
tions that quantitative methods alone could not capture. Thematic analysis allowed us to 
explore the nuanced aspects of user interactions with chatbots, uncovering detailed and 
context-specific factors that impact the design and implementation of chatbot systems 
in educational settings.

By integrating EFA and thematic analysis, we ensured a comprehensive understanding 
of chatbot design principles. The quantitative data offered a macro-level view, identify-
ing key factors and their interrelationships, while the qualitative data provided a micro-
level understanding of personal experiences and contextual influences. This mixed 
methods approach enabled us to triangulate findings, enhancing the validity and reli-
ability of our results and offering a well-rounded perspective on the effective design of 
chatbots for language learning. This robust methodological integration ensures that the 
resulting design principles are both statistically grounded and richly informed by user 
experiences, making them highly relevant and practical for implementation in educa-
tional contexts.

Results
Exploratory factor analysis

This study aimed to identify key factors influencing the design of chatbots for language 
classrooms. In a survey study, an EFA was conducted on 50 items using principal com-
ponents analysis (PCA) with varimax rotation, Kaiser normalization, and an eigenvalue 
cut-off of 1. This analysis revealed five distinct factors accounting for 45.87% of the vari-
ance. Item loadings exceeding 0.40, the absence of cross-loadings, and the number of 
items per factor were considered for interpretation (Costello & Osborne, 2005).

Prior to the EFA, univariate descriptive analysis confirmed the suitability of the data 
for factor analysis. The sample size of 748 yielded a subject-to-item ratio exceeding 10:1, 
exceeding the recommended threshold. Additionally, the KMO measure of sampling 
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adequacy was 0.956, indicating excellent sampling adequacy. Bartlett’s test of sphericity 
was statistically significant (χ2 = 12,409.207, df = 1225, p = 0.000), further confirming the 
appropriateness of using factor analysis (Hair et al., 2019).

To investigate factor retention, a PCA extraction approach with varimax rotation was 
used on a 50-item questionnaire. Initially, the EFA generated a model with six compo-
nents that account for 65.99% of the shared variance and had eigenvalues greater than 
one, which was sufficient for further analysis based on Kaiser’s criterion. Item common-
alities (retaining items larger than 0.40), factor loadings (retaining items higher than 
0.40), and the number of items per factor (retaining factors with at least three items) 
were examined to evaluate items and factors (Hair et al., 2019). Ultimately, no items were 
deleted due to low commonalities or insufficient factor loadings, but the sixth factor was 
eliminated because it contained no items larger than 0.40, as presented in Table 1.

The final analysis of the 50-item scale using EFA confirmed the presence of the five 
factors initially identified. Furthermore, a clear elbow point in the scree plot (Fig. 1) sup-
ported the extraction of five significant factors. These extracted factors represent broad 
categories with high relevance to chatbot design for language learning, as detailed in 
Table A-1. of Appendix  1. Following the analysis, we assigned subjective labels to the 
factors to enhance clarity, as follows:

Factor 1: learner autonomy and self‑directed learning

This factor underscores the importance of features that empower learners and foster a 
sense of ownership over their learning journey. Immediate feedback allows learners to 
self-assess and adjust their strategies, while personalized learning paths cater to indi-
vidual needs and learning styles. Learners gain agency and motivation through the flex-
ibility to choose content, the order of engagement, and the level of difficulty, further 
promoting self-directed learning. Additionally, self-paced learning empowers learners to 
access the chatbot and materials at their convenience, accommodating individual sched-
ules and learning styles.

Factor 2: content and interaction design for language skill development

This factor emphasizes how content and interaction elements are designed to actively 
promote the development of various language skills. The chatbot targets specific skills 
like listening, speaking, reading, and writing through diverse activities and exercises. 
Learners actively engage with the chatbot through interactive elements like responding 
to prompts, participating in dialogues, and completing tasks, fostering skill development 
through practice and application. The use of multimedia elements like audio, video, and 
images enhances engagement and caters to diverse learning styles, while aligning con-
tent with real-life contexts makes learning relevant and applicable to practical scenarios.

Factor 3: implementation and usage considerations

This factor addresses practical considerations for integrating chatbots effectively within 
the learning environment. Usage guidelines specify aspects like recommended session 
durations, synchronous or asynchronous completion of activities, and specific instruc-
tions for using the chatbot. Determining the language used in the chatbot content, 
whether solely the target language or a combination with the learners’ native language, 
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Table 1 Exploratory factor analysis and factor loadings of the retained items

Item no. Factor loadings Communalities

1 2 3 4 5

1 0.194 0.284 0.101 0.234 0.683 0.650

2 0.052 0.047 0.217 0.229 0.745 0.664

3 0.085 0.199 0.174 -0.018 0.792 0.709

4 0.246 0.424 0.359 -0.092 0.251 0.442

5 0.426 0.706 -0.075 0.070 0.125 0.707

6 0.423 0.701 -0.085 0.011 0.102 0.689

7 0.294 0.670 0.166 0.131 0.178 0.612

8 0.240 0.660 0.250 0.193 0.063 0.604

9 0.248 0.634 0.242 0.146 0.189 0.599

10 0.353 0.700 0.055 0.098 0.066 0.631

11 0.364 0.769 0.071 0.048 0.104 0.751

12 0.434 0.735 0.079 0.017 0.051 0.749

13 0.396 0.685 0.098 0.002 0.087 0.645

14 0.416 0.689 0.116 -0.001 0.042 0.666

15 0.259 0.666 0.098 0.335 0.079 0.685

16 0.240 0.564 0.159 0.306 0.221 0.684

17 0.275 0.637 0.240 0.081 0.121 0.757

18 0.291 0.643 0.203 0.093 0.152 0.794

19 0.309 0.698 0.171 0.097 0.136 0.808

20 0.304 0.700 0.187 0.097 0.058 0.765

21 0.600 0.339 0.201 0.235 0.026 0.574

22 0.479 0.154 0.486 0.059 0.109 0.602

23 0.193 0.049 0.362 0.680 0.239 0.691

24 0.479 0.066 0.486 0.006 0.169 0.601

25 0.251 0.142 0.314 0.692 0.193 0.702

26 0.513 0.346 0.222 0.392 0.127 0.639

27 0.403 0.361 0.232 0.542 0.063 0.697

28 0.147 -0.026 0.726 0.248 0.238 0.675

29 0.691 0.380 0.030 0.212 0.144 0.721

30 0.619 0.368 0.144 0.195 0.131 0.603

31 0.704 0.305 0.154 0.152 0.088 0.654

32 0.696 0.377 0.045 0.110 0.084 0.658

33 0.769 0.313 0.060 0.044 0.091 0.712

34 0.706 0.284 0.222 0.072 0.059 0.695

35 0.598 0.340 0.285 0.072 0.085 0.566

36 0.720 0.354 0.139 0.113 0.132 0.695

37 0.656 0.468 0.052 0.163 0.042 0.703

38 0.785 0.344 0.039 0.013 0.101 0.755

39 0.579 0.267 0.363 0.039 0.206 0.606

40 0.529 0.221 0.314 0.343 0.140 0.571

41 0.345 0.195 0.661 0.086 0.118 0.615

42 0.457 0.459 0.395 0.147 0.010 0.600

43 0.048 0.140 0.861 0.124 0.041 0.781

44 0.030 0.080 0.862 0.125 0.079 0.776

45 0.148 0.108 0.793 0.157 0.075 0.692

46 0.528 0.241 0.272 0.219 0.064 0.463

47 0.656 0.286 0.207 0.117 -0.006 0.573

48 0.605 0.482 0.025 0.115 -0.006 0.621
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is crucial for comprehension and accessibility. Defining the intended role of the chatbot 
within the broader curriculum is essential, whether as the primary learning platform, 
a supplementary resource, or for specific phases like introductions, lesson delivery, or 
summaries.

Factor 4: alternative learning approaches and flexibility

This factor highlights features that cater to diverse learning styles and preferences, 
ensuring an inclusive and adaptable learning experience. Learning time flexibility allows 
learners to extend sessions beyond predetermined limits if needed, accommodating 
individual learning paces and preferences. Asynchronous learning empowers learners to 
engage with materials and activities at their convenience, independent of fixed schedules 
or synchronous sessions. Additionally, providing diverse content formats and options, 
such as incorporating the International Phonetic Alphabet (IPA) alongside the target 
language, caters to different learning styles and addresses specific needs.

Factor 5: content presentation and format

This factor focuses on the various ways information is presented within the chatbot, 
catering to diverse learning preferences and enhancing content delivery. Descriptive 
videos provide visual learners with engaging and informative content that complements 
textual explanations. Clear and concise textual explanations ensure comprehension for 

Table 1 (continued)

Item no. Factor loadings Communalities

1 2 3 4 5

49 0.508 0.321 0.224 0.131 0.109 0.505

50 0.608 0.451 0.136 0.046 -0.042 0.642

Fig. 1 Scree plot for exploratory factor analysis with varimax rotation
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learners who prefer reading-based learning. Combining audio narration with visual or 
textual content creates a more immersive and engaging experience for auditory learners.

Thematic analysis

To gain deeper insights and validate the findings from the EFA, we conducted semi-
structured interviews with a diverse group of 20 participants. To ensure a comprehen-
sive range of perspectives on chatbot use and design in language education, a targeted 
recruitment approach was employed. This strategy involved posting project notices 
within education groups on the LINE application, reaching a broad audience of educa-
tors familiar with online platforms. Additionally, personal invitations were extended to 
colleagues in Teacher Education programs, guaranteeing participation from individuals 
with specialized knowledge and expertise in language pedagogy. Prior to the interviews, 
all participants received a project summary, consent form, and the opportunity to ask 
clarifying questions about the study’s objectives. The interviews themselves were con-
ducted online via Zoom, audio-recorded for later transcription and analysis.

Thematic analysis (Wiboolyasarin & Jinowat, 2024) was employed to identify recur-
ring themes, patterns, and insights within the qualitative interview data from pre-service 
teachers, in-service teachers, and educators. This approach, utilizing an inductive or the-
matic coding scheme (Braun & Clarke, 2006, 2021), provided a comprehensive under-
standing of participants’ perspectives on chatbot design for language learning. Two team 
members independently analyzed the interviews, identifying recurring themes and sub-
themes, as illustrated in Table 2.

The triangulation of quantitative (EFA) and qualitative (thematic analysis) data pro-
vides a holistic understanding of the factors influencing chatbot design for language 
learning. The EFA results align with the thematic analysis, reinforcing the importance 
of learner autonomy, effective content and interaction design, practical implementation 
considerations, flexibility, and diverse content presentation and formats. These findings 
are further detailed in Table 3, which presents a coding scheme derived from the the-
matic analysis of semi-structured interviews. This coding scheme categorizes user per-
spectives into specific design principles that can inform the development of effective 
chatbots for language learning.

Leveraging a convergent mixed methods approach (Creswell & Creswell, 2022), 
we sought to integrate the quantitative statistical results with the qualitative textual 

Table 2 Thematic analysis of semi-structured interviews

Theme Description

Enhancing interactive language learning Participants emphasized the need for chatbots to facilitate active 
engagement through interactive dialogues and tasks

Motivational learning experience Chatbots should include features that boost learner motivation, such 
as gamified elements and immediate rewards

Inclusive language learning journey Chatbots must cater to diverse learners, including those with different 
proficiency levels and learning styles

Blended learning companion Chatbots were perceived as effective supplementary tools that com-
plement traditional classroom instruction

Communicative proficiency coaching The role of chatbots in improving learners’ communicative skills and 
confidence in using the target language was highlighted
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Table 3 Design principles emanating from thematic analysis of semi-structured interviews

Theme and subthemes Frequency Quotation examples Focus

Theme 1: Enhancing interactive 
language learning

1.1 Immediate interaction and 
feedback

12 The real-time interaction 
feature is fantastic. It allows me 
to engage with my students 
instantly, addressing their 
questions and guiding them 
through the learning process
Can interact with students 
immediately

Interactivity and responsiveness

1.2 Enhanced communication 
skills

9 The chatbot has significantly 
improved communication skills 
by presenting sentences for 
analysis and providing correct 
communication examples. It’s 
like having a language practice 
partner available at any time
Strengthening communication 
skills through question-and-
answer exercises that model 
correct communication

Integration of language practice 
activities

1.3 Adaptability to user needs 9 Responding to student 
needs… the nature of chatbots 
can be adjusted according to 
the user’s interests and needs
I appreciate how the chatbot 
adapts to individual needs. 
It responds to my students’ 
interests and preferences, 
making the language learning 
experience more personalized 
and effective

Personalization and learner-
centered design

1.4 Promotion of fun and addi-
tional learning resources

6 Adding fun to learning… Rec-
ommending additional learn-
ing resources and resources 
regarding language develop-
ment to learners
The chatbot adds an element 
of fun to language learn-
ing. It not only recommends 
additional resources but also 
integrates enjoyable activities, 
making the process more 
engaging and enjoyable

Gamification and integration of 
resources

Theme 2: Motivational learning 
experience

2.1 Stimulation of interest and 
motivation

16 The chatbot creates a perfect 
blend of challenge and fun. It 
sparks curiosity, especially with 
game-like learning experi-
ences, making the language 
learning journey exciting and 
motivating
Create challenge and fun… 
helps stimulate learners’ inter-
est in playing games combined 
with learning

Engaging activities and gami-
fication
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Table 3 (continued)

Theme and subthemes Frequency Quotation examples Focus

2.2 Promotion of self-devel-
opment

10 Create motivation for self-
development Because the 
game is designed to have the 
nature of accumulating points
The point accumulation 
feature is a brilliant motivator 
for self-development. Students 
are motivated to earn points, 
encouraging continuous 
engagement and improve-
ment

Reward systems and fostering 
autonomy

2.3 Problem-solving and 
simulation

7 The chatbot’s simulation sce-
narios are thought-provoking. 
They encourage students 
to think critically and apply 
problem-solving skills, enhanc-
ing their overall cognitive 
abilities
Creating a situation or simula-
tion of situations to allow 
students to think about solving 
problems

Encouraging critical thinking 
and problem-solving

2.4 Positive feedback in learn-
ing

5 Providing positive feedback 
significantly reduces the stress 
associated with learning. The 
chatbot’s approach helps 
students feel encouraged and 
supported throughout their 
language learning journey
Giving feedback positive in 
learning… helps reduce pres-
sure from teaching

Supportive and encouraging 
feedback mechanisms

Theme 3: Inclusive language 
learning journey

3.1 User-friendly design and 
accessibility

15 The user-friendly design is 
commendable. It ensures ease 
of use with simple steps, mak-
ing the chatbot accessible to 
learners of all levels
It should be easy to use. There 
are steps that are not difficult

Ease of use and catering to 
diverse learners

3.2 Relevance to digital citizen 
life skills

13 Content that emphasizes 
digital citizen life skills adds 
practical value to language 
learning. It connects language 
proficiency with real-world 
applications, making the jour-
ney more relevant
Content should promote lan-
guage communication related 
to digital citizen life skills

Practical language application 
and real-world relevance

3.3 Gradual difficulty progres-
sion and continuous story

11 The gradual progression of 
difficulty and a continuous 
story in the content keep 
students engaged. It feels like a 
seamless journey, building on 
language skills step by step
Content should be arranged 
in order from easy to difficult. 
There should be a connection 
and a continuous story

Structured learning path and 
engaging narrative
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Table 3 (continued)

Theme and subthemes Frequency Quotation examples Focus

3.4 Multilingual learning 
options

6 If you can learn more than one 
language, it will make innova-
tion more interesting
The option to learn multiple 
languages adds an exciting 
dimension to the innovation. 
It caters to a diverse audience 
and makes the language learn-
ing experience more intriguing

Catering to diverse language 
learning goals

Theme 4: Blended learning 
companion

4.1 Self-learning outside of the 
classroom

13 Encouraging self-learning 
outside the classroom provides 
students with flexibility. It 
fosters a sense of freedom 
and autonomy in the learning 
process
Should be used for self-
learning outside of class… It 
will create more freedom in 
learning

Promoting learner autonomy 
and flexibility

4.2 Integration with classroom 
activities

8 The gamification-based 
approach of the chatbot 
makes it integrated into both 
classroom and independent 
learning. It enhances the over-
all learning experience with a 
flexible and versatile approach
Chatbots using gamification as 
a base for language teaching. It 
should be able to be used both 
in class and outside of class

Complementary to classroom 
instruction and adaptability

Theme 5: Communicative 
proficiency coaching

5.1 Emphasis on communica-
tion skills

12 Emphasis should be placed on 
assessing language abilities, 
especially in the area of com-
munication
Assessing language abilities 
with a focus on communica-
tion is vital. It ensures that 
students develop practical 
skills for effective communica-
tion in real-life scenarios

Developing practical communi-
cation skills

5.2 Immediate feedback and 
diverse assessment options

6 Immediate feedback and 
diverse assessment options are 
key strengths. Students appre-
ciate knowing their scores 
instantly and having various 
assessment choices that align 
with their interests and learn-
ing preferences
Assessments should allow 
students to know their scores 
immediately after answer-
ing the questions. And 
there should be a variety of 
assessments for students to 
choose from according to their 
interests

Feedback mechanisms and 
catering to learner preferences
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data to achieve a comprehensive understanding of chatbot design. The entailed merg-
ing the five factors identified through EFA with the five themes and 16 sub-themes 
derived from the qualitative analysis. Figure  2 illustrates the data merging process, 
which considered the relevance and interrelationships between these elements.

The design considerations for a language-teaching chatbot are intricately intercon-
nected, emphasizing a holistic and learner-centric approach to language learning. 
This ensures a more engaging and effective learning experience. The alignment of the 
five identified factors with the overarching themes is as follows:

Factor 1: Learner Autonomy and Self-Directed Learning aligns with Theme 1: 
Enhancing Interactive Language Learning.

• Subtheme 1.1: Immediate Interaction and Feedback underscores the significance 
of real-time feedback in aligning with learner autonomy by enabling self-assess-
ment and strategy adjustments.

• Subtheme 1.3: Adaptability to User Needs supported personalized learning paths, 
granting learners autonomy in selecting content, practicing skills in their pre-
ferred order, and adjusting difficulty levels.

• Subtheme 1.4: Promotion of Fun and Additional Learning Resources fosters self-
directed learning by offering engaging features and encouraging exploration of 
additional resources, contributing to a more enjoyable and self-driven experience.

Factor 2: Content and Interaction Design for Language Skill Development further 
aligns with Theme 1.

• Subtheme 1.2: Enhanced Communication Skills highlights the chatbot’s role in 
actively engaging learners through practical interaction and dialogue, promoting 
communication skill development.

• Factor 3: Implementation and Usage Considerations connects with Theme 3: 
Inclusive Language Learning Journey.

• Subtheme 3.1: User-Friendly Design and Accessibility addresses practical consid-
erations for effective chatbot integration, emphasizing usability and accessibility 
for all learners.

• Subtheme 3.2: Relevance to Digital Citizen Life Skills emphasizes defining the 
chatbot’s role within the curriculum to ensure alignment with broader educational 
objectives and digital skills.

• Subtheme 3.3: Gradual Difficulty Progression and Continuous Story suggests the 
chatbot’s ability to provide lessons with increasing difficulty and a continuous nar-
rative, which can maintain user engagement.

• Subtheme 3.4: Multilingual Learning Options showcases the chatbot’s inclusivity 
by offering learning in multiple languages, catering to a diverse audience.

Factor 4: Alternative Learning Approaches and Flexibility integrates with Theme 4: 
Blended Learning Companion.
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Factor 1 Theme 1

Sub 1.1

Sub 1.3

Sub 1.4

Factor 2 Theme 1 Sub 1.2

Factor 3 Theme 3

Sub 3.1

Sub 3.2

Sub 3.3

Sub 3.4

Factor 4 Theme 4
Sub 4.1

Sub 4.2

Factor 5

Theme 2

Sub 2.1

Sub 2.2

Sub 2.3

Sub 2.4

Theme 5
Sub 5.1

Sub 5.2

Fig. 2 The integration of quantitative factors and qualitative themes/subthemes in chatbot design
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• Subtheme 4.1: Self-Learning Outside of the Classroom supports flexible learning 
time and asynchronous engagement, providing options for self-paced and independ-
ent learning outside of class.

• Subtheme 4.2: Integration with Classroom Activities positions the chatbot as a versa-
tile companion, supporting both in-class and independent learning in a flexible and 
integrated manner.

Factor 5: Content Presentation and Format influences both Theme 2: Language Skill 
Development and Theme 5: Communicative Proficiency Coaching.

• Subtheme 2.1: Stimulation of Interest and Motivation emphasizes the chatbot’s abil-
ity to spark curiosity and maintain user engagement through diverse content presen-
tation and formats.

• Subtheme 2.2: Promotion of Self-Development underscores the chatbot’s role in 
facilitating users’ learning and improvement through engaging content.

• Subtheme 2.3: Problem-Solving and Simulation offers opportunities for users to 
practice problem-solving skills through interactive simulations.

• Subtheme 2.4: Positive Feedback in Learning reinforces the chatbot’s role in provid-
ing positive reinforcement and encouragement, motivating users to persist in their 
learning journey.

• Subtheme 5.1: Emphasis on Communication Skills highlights how the chatbot uti-
lizes various formats like videos, text, and audio, to support communication skill 
development.

• Subtheme 5.2: Immediate Feedback and Diverse Assessment Options underscores 
the chatbot’s ability to provide immediate feedback and diverse assessment methods 
to enhance both learning and communication proficiency.

Discussion
Our study delves into the intricate design considerations for language-teaching chat-
bots, employing a comprehensive mixed-methods approach. The quantitative phase, 
leveraging EFA, identified five key factors encapsulating crucial aspects of effective chat-
bot design for language learning. Subsequent thematic analysis of qualitative data from 
semi-structured interviews complemented these findings, offering a holistic explora-
tion of participants’ perspectives and experiences regarding language-teaching chatbot 
design.

The EFA yielded five distinct factors, each significantly contributing to the observed 
data variability. Factor 1, labeled “Learner Autonomy and Self-Directed Learning,” 
accentuates features empowering learners to take ownership of their educational jour-
ney. Immediate feedback, personalized learning paths, and self-paced learning emerged 
as vital components, all aligning harmoniously with the overarching theme of “Enhanc-
ing Interactive Language Learning.” By facilitating active knowledge exploration and 
construction (Chang et  al., 2022), chatbots designed with this ethos allow students to 
comprehend instructional materials (Fidan & Gencel, 2022; Kohnke, 2023b) and receive 
personalized feedback, ultimately augmenting overall learning effectiveness (Grossman 
et al., 2019). Prior studies (Vazquez-Cano et al., 2021; Wu et al., 2020; Yin et al., 2021) 
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have underscored the positive impact of chatbots on self-paced learning, offering effec-
tive feedback, and improving learning performance, highlighting the importance of real-
time feedback and user-adaptive features within a self-directed learning framework.

Factor 2, “Content and Interaction Design for Language Skill Development.” actively 
promotes the development of diverse language skills through interactive activities. Rec-
ognized as interactive agents delivering instantaneous responses (Okonkwo & Ade-
Ibijola, 2020; Smutny & Schreiberova, 2020), chatbots play a pivotal role in enriching 
human interaction, especially in a technology-driven world heavily reliant on online 
platforms (Okonkwo & Ade-Ibijola, 2021). Learners can engage with chatbots through 
interactive elements, seamlessly aligning with the overarching theme of “Enhancing 
Interactive Language Learning.”

Chatbots excel at providing standardized information instantly, covering course con-
tents (AlKhayat, 2017; Cunningham-Nelson et al., 2019; Divekar et al., 2022), respond-
ing to student queries (Essel et al., 2022; Jasin et al., 2023), and serving as instructional 
partners (Fryer et al., 2019; Kim et al., 2019; Liu et al., 2022; Yang et al., 2022). Beyond 
enhancing student engagement and support, these systems significantly alleviate the 
administrative workload of instructors, allowing them to concentrate on curriculum 
development and research (Cunningham-Nelson et  al., 2019). Despite the prevalence 
of various modes of interaction in education, chatbot technology uniquely facilitates 
individualized learning experiences, offering students a more personalized and engag-
ing learning environment (Abbas et al., 2022; Benotti et al., 2017; Studente et al., 2020). 
This factor underscores the significance of practical interaction, dialogue, and multime-
dia elements in fostering skill development and ensuring learning remains relevant and 
applicable to real-life scenarios.

Factor 3, “Implementation and Usage Considerations,” pragmatically addresses chatbot 
integration within the learning environment, resonating with the theme of an “Inclusive 
Language Learning Journey.” It emphasizes user-friendly design, accessibility, gradual 
difficulty progression, and the provision of multilingual learning options. Prior research 
has lauded chatbots for facilitating swift access to educational information (Ciupe et al., 
2019; Murad et al., 2019; Wu et al., 2020). This expeditious access not only saves time 
but also maximizes students’ learning potential and achievements (Clarizia et al., 2018; 
Murad et al., 2019; Ranoliya et al., 2017). Furthermore, chatbots exhibit advantages as 
language partners, enriching the learning process for L2 students (Guo et  al., 2022). 
Practical considerations, including session durations, language choices, and the chatbot’s 
role within the curriculum, play a pivotal role in ensuring effective integration, enhanc-
ing usability and relevance to optimize the overall language learning experience.

Factor 4, “Alternative Learning Approaches and Flexibility,” emphasizes features tai-
lored to diverse learning styles, ensuring an inclusive and adaptable learning experience. 
Chatbots’ accessible 24/7 on learners’ personal mobile devices provides education at 
convenient times and locations. This information is delivered in manageable, bite-sized 
portions, a format well-suited to the fast-paced lives of contemporary students (Dokuki-
naa & Gumano, 2020). As advocated by Kohnke (2023a), an effective L2 instructional 
chatbot should inspire students to complete extracurricular assignments, enhance class 
preparedness, and enable studying at preferred times and locations. This aligns seam-
lessly with the theme of a “Blended Learning Companion,” highlighting the importance 
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of flexible learning schedules, asynchronous participation, and integration with both 
classroom and independent learning environments.

Factor 5, “Content Presentation and Format,” focuses on diverse methods of presenting 
information, tailored to accommodate various learning preferences. Its impact extends 
to both the “Motivational Learning Experience” and “Communicative Proficiency 
Coaching” themes, underscoring varied content presentation and  formats, immediate 
feedback mechanisms, and a range of assessment methods. The integration of rich media 
design, incorporating text, pictures, and videos, empowers students to choose preferred 
modes of engagement (Yin et al., 2021), fostering motivation in language learning. Pre-
vious research demonstrates the utility of chatbots in supporting language learning by 
delivering prompt feedback during conversations (Annamalai et al., 2023a, 2023b; Guo 
et al., 2022), and conducting language assessments (Jia et al., 2012). Incorporating these 
features ensures a dynamic and engaging language learning experience, aligning with the 
objectives of this factor.

Implications and suggestions

The integration of specific design principles within a language learning chatbot holds 
significant implications for enhancing pedagogical practices and learner outcomes. Each 
factor, as outlined in Table 3, contributes to a comprehensive framework for designing 
chatbot in language classrooms. As we delve into the implications of these factors, in 
Table 4, we also offer suggestions for educators, instructional designers, and developers 
to further refine and apply these principles effectively.

Conclusions, limitations, and future directions
This study significantly advances the field of language learning chatbot design by offering 
a nuanced understanding of the pivotal factors influencing their effectiveness in class-
rooms. Our meticulous mixed-methods approach, combining quantitative and quali-
tative data, provides a comprehensive view for educators, designers, and researchers, 
empowering them to make informed decisions concerning the development and imple-
mentation of language-teaching chatbots.

As digital technology reshapes education, our research establishes a robust foundation 
for the intentional integration of chatbots into language learning environments. These 
chatbots can cultivate engaging, adaptive, and effective educational experiences for 
learners, aligning perfectly with the demands of contemporary language education. This 
research is particularly significant considering the ever-evolving landscape of instruc-
tional technologies and the growing need for innovative and effective language learning 
solutions.

Our empirical research, while insightful, encountered limitations in participant diver-
sity. The perspectives primarily stemmed from a restricted pool of pre-service teachers, 
limiting the scope compared to a broader range that includes experienced teachers and 
educators. Expanding the pre-service teacher sample could have provided a more com-
prehensive understanding of user experiences from their unique standpoint. Addition-
ally, the limited sample size might have hindered the depth of insights into the nuances 
of their experiences.
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Table 4 Implications of design principles for language learning chatbots

Factor under themes and subtheme Related design principles

Factor 1: Learner autonomy and self-directed learning
Theme 1: Enhancing interactive language learning

1.1 Immediate Interaction and Feedback Designing chatbots to facilitate real-time interaction 
with learners, providing immediate feedback to foster 
continuous engagement and learning

1.2 (1.3) Adaptability to user needs Creating a chatbot that adapts to individual user needs, 
allowing learners to set goals, receive personalized 
content, and adjust the learning pace according to their 
preferences

1.3 (1.4) Promotion of fun and additional learning 
resources

Incorporating gamification elements to make language 
learning enjoyable, while also providing access to sup-
plementary resources that enrich the overall learning 
experience

Factor 2: Content and interaction design for language skill development
Theme 1: Enhancing interactive language learning

2.1 (1.2) Enhanced communication skills Emphasizing features that strengthen various com-
munication skills, including speaking, listening, reading, 
and writing, to offer a comprehensive language learning 
experience

Factor 3: Implementation and usage considerations
Theme 3: Inclusive language learning journey

3.1 User-friendly design and accessibility Developing a chatbot with a user-friendly interface that 
ensures ease of use and accessibility, making language 
learning available to a diverse range of learners

3.2 Relevance to digital citizen life skills Integrating real-life scenarios and language applications 
that align with digital citizenship, promoting language 
skills essential for effective communication in the digital 
era

3.3 Gradual difficulty progression and continuous story Designing a chatbot that offers a seamless and engag-
ing language learning experience, progressing in dif-
ficulty gradually and presenting content in a continuous 
narrative to maintain learner interest

3.4 Multilingual learning options Creating a chatbot that supports multilingual learning, 
allowing users to explore and learn in different lan-
guages, fostering a more comprehensive and globally 
relevant language education experience

Factor 4: Alternative learning approaches and flexibility
Theme 4: Blended learning companion

4.1 Self-learning outside of the classroom Empowering learners to take control of their language 
learning journey beyond traditional classroom hours, 
providing a flexible and accessible platform for self-
paced learning

4.2 Integration with classroom activities Creating a chatbot that seamlessly integrates with 
classroom activities, offering additional support, 
engagement, and interactive elements to enhance the 
overall language learning experience within the formal 
education setting

Factor 5: Content presentation and format
Theme 2: Motivational learning experience
Theme 5: Communicative proficiency coaching

5.1 (2.1) Stimulation of interest and motivation Creating a chatbot that sparks learners’ curiosity and 
sustains their interest in language learning through 
engaging content and interactive features

5.2 (2.2) Promotion of self-development Designing a chatbot that encourages learners to take 
charge of their language development, setting personal 
goals, and providing tools for continuous self-improve-
ment
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To address this limitation and enhance the robustness of our findings, future studies 
should incorporate a more extensive and diverse group of pre-service teachers. Longi-
tudinal studies are also crucial to capture user experiences over extended periods, shed-
ding light on evolving interrelationships between user learning and chatbot design.

Another critical limitation is the absence of evaluation for the proposed design consid-
erations. We plan to implement them in a future chatbot designed for secondary school 
students. This implementation, using a LINE Bot platform, will allow us to gather user 
feedback on the applicability and usefulness of the design considerations while assessing 
language improvement outcomes. This iterative approach will contribute to a more com-
prehensive and refined understanding of the user experience-chatbot design dynamics.

Future research should also explore the integration of advanced AI capabilities, such 
as Generative AI (GenAI) and Large Language Models (LLMs), to further enhance the 
adaptability and interactivity of chatbots. The use of GenAI and LLMs can significantly 
impact the effectiveness and acceptance of chatbots in educational settings, as evidenced 
by recent research (Mahapatra, 2024; Tlili et  al., 2023). These studies underscore the 
importance of carefully designing chatbot interactions to maximize educational benefits 
while minimizing potential drawbacks. By integrating these advanced AI technologies, 
future chatbots can provide more nuanced, context-aware responses, making the learn-
ing experience more engaging and effective. Continuous refinement of chatbot design 
based on user feedback and technological advancements will ensure these tools remain 
relevant and impactful in supporting language education.

Appendix 1
See Table 5.

Table 4 (continued)

Factor under themes and subtheme Related design principles

5.3 (2.3) Problem-solving and simulation Integrating problem-solving scenarios and realistic 
simulations within the chatbot to enhance critical think-
ing skills and practical application of language in various 
contexts

5.4 (2.4) Positive feedback in learning Focusing on incorporating positive reinforcement 
mechanisms, offering constructive feedback, and recog-
nizing achievements to motivate learners and foster a 
positive attitude toward language learning

5.5 (5.1) Emphasis on communication skills Focused on enhancing learners’ language proficiency by 
prioritizing communication skills, providing immersive 
conversational experiences and real-world language 
application

5.6 (5.2) Immediate feedback and diverse assessment 
options

Implementing a chatbot that offers instant feedback 
on language usage and comprehension, coupled with 
a variety of assessment methods to cater to different 
learning styles and preferences

The numbers in parentheses are the original numbers from Table 3
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Table 5 Extracted factors and supporting statements for Chatbot design in language learning

Factors Factor  loadinga

Factors 1: Learner Autonomy and Self-Directed Learning (Eigenvalue = 22.934; Variance = 45.868; 
r = 0.959)

38. Teachers should play a facilitative role in organizing and delivering content through chat-
bot innovations

0.785

33. Using simulations helps students focus on studying the content of Chatbot 0.769

36. Chatbots in innovation should be designed to resemble virtual places 0.720

34. Integrating chatbots with other social media platforms such as Facebook, Twitter, or Insta-
gram is not recommended due to potential distractions and privacy concerns

0.706

31. During the study of content in Chatbot, there should be periodic mini tests for students to 
complete

0.704

32. The use of games or gamification helps students focus on studying content in Chatbot 0.696

29. Learners should receive the evaluation results immediately after completing each activity 
in the Chatbot

0.691

37. At the end of each unit, learners should take tests to measure their progress 0.656

47. The statement regarding integrating chatbots with social media requires further research 
and consideration of potential benefits and drawbacks before implementation

0.656

30. Learners should be informed of their evaluation results at the end of every activity in the 
Chatbot

0.619

50. Learners can study content in order of ease to difficulty 0.608

48. Learners can review content they have learned as needed 0.605

21. Students should be able to communicate and interact with native speakers through the 
use of Chatbot

0.600

35. Competing with others in a Chatbot may help learners develop communication skills 0.598

39. Teachers should play a key role in organizing the teaching and learning of content in 
Chatbot

0.579

40. Chatbot should be designed to allow students to learn independently, without the need 
for a teacher

0.529

46. Chatbot should be used selectively based on specific learning objectives and target audi-
ences, not necessarily at any level of teaching

0.528

26. Content and activities in chatbot should primarily be in foreign language but may also 
incorporate elements in the learner’s native language for initial support

0.513

49. Learners can choose the content they are interested in without having to study the con-
tent sequentially

0.508

Factors 2: Content and Interaction Design for Language Skill Development (Eigenvalue = 4.077; 
Variance = 8.154; r = 0.958)

11. Chatbot should provide opportunities for learners to receive feedback, such as knowing 
the correct answer after answering questions

0.769

12. In Chatbot, learners should interact with other learners to develop communication skills 0.735

5. Using multimedia elements will help make Chatbot more interesting 0.706

6. Using multimodal media will make Chatbot more interesting 0.701

20. Chatbot are suitable for practicing writing/typing skills 0.700

10. Chatbot should provide opportunities for students to interact with the lesson content, 
such as answering questions

0.700

19. Chatbot are suitable for practicing reading skills 0.698

14. In Chatbot, learners should collaborate with other learners 0.689

13. Chatbot should provide opportunities for students to interact with digital artifacts 0.685

7. Content in Chatbot should focus on developing listening and speaking skills 0.670

15. In Chatbot, learners should study language according to how it is used in real-life situations 0.666

8. Content in Chatbot should focus on developing reading skills 0.660

18. Chatbot are suitable for practicing listening skills 0.643

17. Chatbot are suitable for practicing speaking skills 0.637

9. Content in Chatbot should focus on developing writing/typing skills 0.634

16. Chatbot design should be based on the target language context and environment 0.564
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Table 5 (continued)

Factors Factor  loadinga

42. Chatbot can be used as a supplementary resource for organizing weekly learning 0.459

4. Chatbot should focus on practicing communication skills, rather than presenting lecture 
content

0.424

Factors 3: Implementation and Usage Considerations (Eigenvalue = 2.177; Variance = 4.354; 
r = 0.891)

44. Chatbot can be used to supplement the teaching of lesson content, offering interactive 
practice and feedback opportunities

0.862

43. Chatbot can be used effectively to introduce lessons, engaging learners with the topic 
beforehand

0.861

45. Chatbot can be used to summarize key points from lessons, aiding in knowledge retention 
and review

0.793

28. Content and activities in Chatbot should only be in target language 0.726

41. Chatbot can be used as one of the media for organizing learning each week but should be 
complemented with other teaching methods for a well-rounded learning experience

0.661

24. Learners should study the content and carry out activities in the Chatbot in a synchronized 
manner, at the specified time

0.486

22. In Chatbot, the total study and activity time should be limited to less than 60 min 0.486

Factors 4: Alternative Learning Approaches and Flexibility (Eigenvalue = 1.540; Variance = 3.080; 
r = 0.784)

25. Learners should study the content and carry out activities in the Chatbot asynchronously, 
allowing them to learn at their own pace and convenience

0.692

23. In Chatbot, the total study and activity time should be determined based on learning 
objectives and learner needs, potentially exceeding 60 min if necessary

0.680

27. Content and activities in Chatbot should incorporate the International Phonetic Alphabet 
(IPA) alongside target language to support pronunciation and sound recognition

0.542

Factors 5: Content Presentation and Format (Eigenvalue = 1.174; Variance = 2.348; r = 0.746)

3. Chatbot content can incorporate instructor narration alongside visuals or text, creating a 
more immersive learning experience

0.792

2. Chatbot content can utilize descriptive text for clear and concise explanations 0.745

1. Chatbot content can be presented as descriptive videos to engage learners visually 0.683

a Standardized regression weights
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