Cultural avatars in asynchronous learning: Exploring initial interaction experiences in higher education

Abstract
Purpose
Cultural representation remains underutilized in asynchronous learning environments, potentially limiting learners’ sense of familiarity, inclusion and engagement during initial platform interaction. This study explores students’ initial interaction experiences with culturally based avatars in an asynchronous learning environment, using Sundanese cultural representation as a case example.
Design/methodology/approach
A design-oriented exploratory approach was employed involving needs analysis, conceptual design, prototype development and validation. The resulting prototype integrated a Sundanese cultural avatar and mixed Sundanese–Indonesian language within an onboarding process. Validation involved eight experts and 27 higher education students. Data were collected using five-point Likert-scale questionnaires and open-ended responses. Quantitative data were analyzed descriptively, while qualitative feedback was analyzed thematically.
Findings
The needs analysis suggested a preference for more engaging, culturally meaningful and user-friendly asynchronous learning environments. Experts and students reported generally favorable perceptions of the onboarding experience, particularly regarding usability, cultural relevance and continued platform use. Qualitative feedback indicated that the cultural avatar contributed to a sense of familiarity and distinctiveness during onboarding. Nevertheless, participants highlighted opportunities for improvement related to cultural representation, language flexibility, animation and interface responsiveness.
Originality/value
This study extends culturally responsive pedagogy into the onboarding stage of asynchronous learning by positioning cultural avatars as mediators of initial interaction rather than solely as functional interface elements. The findings provide design insights for developing more culturally responsive and inclusive digital learning environments in higher education.
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Introduction
The rapid expansion of digital learning has transformed higher education, reshaping how learning experiences are designed and delivered. Advances in technologies such as artificial intelligence, virtual environments and learning analytics have expanded opportunities for flexible and accessible learning across diverse educational contexts (Osipov et al., 2022; Ramalakshmi et al., 2026; Xiao and Wang, 2022). The COVID-19 pandemic further accelerated the adoption of online learning, prompting higher education institutions to integrate digital technologies into long-term teaching and learning strategies (Putri et al., 2024; Ramalakshmi et al., 2026; Turnbull et al., 2021). Among various online learning approaches, asynchronous learning has become increasingly important because it enables students to access learning materials independently of time and place, supporting flexibility for diverse learner populations (Chung and Jeong, 2023; Hinkley, 2018; Shemberger, 2026). However, despite these advantages, asynchronous learning environments frequently encounter challenges related to limited interaction, reduced engagement and a lack of personal connection, which may negatively influence students’ motivation and learning experiences (Forbes and Gedera, 2019; Han et al., 2023; Jörgens and Greff, 2025).
To address these challenges, researchers have increasingly emphasized the importance of culturally responsive digital learning environments. Culturally Responsive Pedagogy (CRP) highlights the value of connecting learning experiences with learners’ cultural backgrounds, identities and lived experiences, thereby promoting engagement, inclusion and meaningful participation (Hashmi, 2026; Ober et al., 2023; Torres and Salifu, 2023). In digital learning contexts, culturally responsive approaches can be implemented through culturally relevant content, localized interaction strategies and adaptive technologies that acknowledge learner diversity (Ober et al., 2023; Singha, 2023; Smith et al., 2025). Previous studies have shown that integrating local cultural elements into digital learning platforms may strengthen contextual relevance, reinforce cultural identity and enhance students’ sense of belonging (Bentum-Micah et al., 2026; Fajarianto et al., 2025; Mansyur et al., 2025). Nevertheless, cultural representation remains relatively limited in many contemporary digital learning environments (Altaş and Babacan, 2026; Boison and Burke, 2025).
One emerging approach for supporting engagement and interaction in digital learning involves the use of avatars. Avatars have been widely adopted in educational technology to support personalization, social presence and learner participation within virtual learning environments (El Gourari et al., 2026; Islam and Wang, 2025; Lively and Hutson, 2025). Existing research suggests that avatars can facilitate identity expression, social interaction and emotional engagement, particularly within immersive and collaborative learning settings (Alt, 2026; Garcia, 2025; Tinmaz and Singh Dhillon, 2024). However, avatars are frequently implemented as functional interface components for content delivery or automated support, with comparatively limited attention devoted to their cultural significance and contextual relevance for learners (El Gourari et al., 2026; Ivanchenko, 2025; Joseph et al., 2025).
Although studies have explored avatar-based learning and culturally responsive education separately, limited research has examined how culturally based avatars influence students’ initial interaction experiences in asynchronous higher education environments. Existing studies have primarily focused on immersive, synchronous or metaverse-based learning contexts, leaving the role of cultural avatars in early interaction and onboarding experiences relatively underexplored (Burnett, 2025; Oravec, 2020; Piana et al., 2024; Zheng et al., 2026). Understanding these early experiences is important because first interactions may shape learners’ perceptions of usability, familiarity, engagement and willingness to continue using digital learning platforms.
This study explores students’ initial interaction experiences with culturally based avatars in an asynchronous learning environment in higher education. Using Sundanese cultural representation as a case example, the study examines how cultural identity can be integrated into asynchronous learning design to support meaningful and engaging onboarding experiences. Specifically, the study addresses the following research questions: (RQ1) How can culturally based avatars be integrated into an asynchronous learning platform in higher education? (RQ2) How do students perceive their initial interaction experiences with culturally based avatars? and (RQ3) What design insights can be derived for culturally responsive asynchronous learning?

Grounding the Study
Asynchronous learning in higher education
Asynchronous learning has become an important component of higher education because it offers flexibility, accessibility and opportunities for self-paced learning. By enabling students to access learning materials regardless of time and location, asynchronous environments support diverse learner needs, including working students and geographically dispersed learners (Chung and Jeong, 2023; Karkar-Esperat, 2018; Madanat et al., 2024; Shemberger, 2026). Previous studies have shown that asynchronous learning can promote self-directed learning and expand educational access through multimedia resources and online communication tools (Georgouli et al., 2006; Kolomiiets et al., 2023; Weaver et al., 2022). However, students frequently encounter challenges related to self-regulation, procrastination, limited interaction and reduced motivation (Gibbons-Kunka, 2017; Han et al., 2023; Plante et al., 2024; Turnbull et al., 2021). In particular, limited learner–learner and learner–instructor interaction may reduce engagement and create feelings of isolation (Karkar-Esperat, 2018; Sivahar et al., 2025; Zhang and Yu, 2023). These challenges suggest a need for more engaging and socially meaningful asynchronous learning experiences.

Culturally responsive digital learning
One approach to enhancing engagement in digital learning is the adoption of culturally responsive learning environments. Rooted in Culturally Responsive Pedagogy (CRP), this perspective emphasizes the integration of learners’ social, cultural and linguistic backgrounds into educational experiences (Ober et al., 2023; Torres and Salifu, 2023). In digital contexts, culturally responsive approaches may include culturally relevant content, localized communication strategies and adaptive technologies that acknowledge learner diversity (Fajarianto et al., 2025; Saha et al., 2026). Research suggests that culturally responsive learning environments can strengthen students’ sense of belonging, participation and engagement, particularly among diverse learner populations (Baidoo, 2025; Hashmi, 2026; Kumi‐Yeboah and Amponsah, 2023). Nevertheless, cultural representation remains underdeveloped in many digital learning environments, highlighting opportunities for more contextually relevant design approaches (Arifin et al., 2025; Rantz, 2026; Singh and Bansal, 2026).

Avatars in educational contexts
Avatars have emerged as a promising tool for supporting interaction and engagement in digital learning environments. As virtual representations of learners or digital agents, avatars can facilitate communication, participation and identity expression in online settings (Ivanchenko, 2025; Spampinato, 2016; Wanless-Sobel, 2009). Prior studies have demonstrated that avatars can enhance motivation, strengthen social presence and support collaborative learning experiences (Hamzaoui et al., 2025; Islam and Wang, 2025; Piana et al., 2024). Avatar personalization has also been associated with increased engagement and more meaningful participation in online learning environments (Brown et al., 2021; Burnett, 2025; Ratan et al., 2022). Despite these benefits, most educational applications position avatars primarily as functional or technological tools, with limited attention given to their cultural significance and contextual relevance.


Cultural avatars and initial user interaction
Emerging research suggests that culturally based avatars may influence users’ initial interaction experiences by shaping familiarity, comfort and perceptions of inclusion. Avatar appearance, language use and cultural symbolism can affect users’ first impressions and perceived interaction quality (Nam et al., 2025; Peixoto et al., 2021; Wang et al., 2026). Studies further indicate that culturally familiar visual and linguistic elements may enhance communication comfort and emotional engagement, particularly during early interactions with digital systems (Ashrafi et al., 2026; Kober et al., 2026; Shih, 2015). However, research examining cultural avatars has largely focused on immersive or virtual environments, while their role in asynchronous higher education remains underexplored (Nam et al., 2025; Thanasuan et al., 2025). This gap provides the conceptual positioning for the present study, which investigates how culturally based avatars shape students’ initial interaction experiences within an asynchronous learning platform.

Methods
Research design
This study employed a design-oriented exploratory approach to investigate students’ initial interaction experiences with culturally based avatars in an asynchronous learning environment. The study consisted of four stages: needs analysis, conceptual design, prototype development and prototype validation. This approach was selected to support the iterative development and evaluation of a cultural avatar-based onboarding prototype while exploring its usability, cultural relevance and potential contribution to asynchronous learning.

Platform development
The platform development process comprised three interconnected stages: needs analysis, conceptual design and prototype development.

· Needs analysis
The initial stage involved a needs analysis to identify students’ expectations, preferences and challenges related to asynchronous learning environments. Data were collected from 12 higher education students using a structured questionnaire with a five-point Likert scale. As the purpose of this stage was exploratory and design-oriented, a small sample was considered sufficient to identify preliminary user needs and design requirements. The questionnaire examined four dimensions: Engagement and Interaction, Cultural Relevance, Perceived Usefulness, and Design Requirements and Usability. Prior to administration, the instrument was pilot-tested with two students to assess item clarity and readability, and no revisions were required. The findings revealed a preference for more personalized and socially meaningful learning experiences, including the incorporation of culturally familiar visual and linguistic elements to support engagement during initial platform interaction.

· Conceptual design
Based on the needs analysis findings, a conceptual design framework was developed to guide the integration of cultural avatars into the platform. The design emphasized three principles: cultural representation, interaction accessibility and contextual familiarity. Usability considerations, including ease of navigation, clarity of interaction flow and accessibility for first-time users, were incorporated throughout the design process.
Sundanese culture was selected as a case example due to its strong visual identity and relevance to culturally responsive learning. A male Sundanese avatar was developed using traditional visual elements, including a pangsi outfit, totopong headband and patterned samping cloth. In addition, mixed Sundanese–Indonesian language was incorporated into avatar-mediated interactions to enhance familiarity and contextual relevance. Together, these visual and linguistic features were intended to support culturally meaningful interaction during the onboarding process.

· Prototype development
A web-based prototype was subsequently developed to operationalize the proposed design. The prototype integrated the cultural avatar within an onboarding environment designed to support early engagement and orientation. The onboarding module consisted of eight avatar-guided segments introducing users to the platform, learning opportunities, learning objectives and areas of interest. Interactions were delivered through avatar-based video guidance supported by localized visual elements and mixed Sundanese–Indonesian language. The resulting prototype provided a functional environment for examining students’ initial interaction experiences and perceptions of cultural relevance.

Prototype validation
Prototype validation was conducted to evaluate the usability, cultural relevance and developmental feasibility of the platform. Data were collected using structured questionnaires with a five-point Likert scale and supplemented by open-ended comments. Prior to data collection, the expert and student questionnaires underwent readability testing involving two experts and two higher education students, respectively. As no major issues were identified, both instruments were administered without modification.

· Expert validation
Eight experts representing educational technology, visual communication design and information systems participated in the evaluation. The assessment focused on the suitability of the onboarding process, cultural avatar integration, personalization potential and development feasibility. Qualitative feedback was also collected to support prototype refinement.

· Student evaluation
Student evaluation involved 27 higher education students who interacted with the prototype before completing the questionnaire. The evaluation examined four dimensions: usability, initial attraction, cultural avatar acceptance and behavioral intention. Participants were additionally encouraged to provide comments regarding their interaction experiences and suggestions for improvement.

Data analysis
Quantitative data from the needs analysis, expert validation and student evaluation were analyzed using descriptive statistics, including mean scores and percentage distributions. These analyses were used to identify response patterns and overall perceptions of the platform across evaluation dimensions.
Qualitative responses obtained through open-ended questions were analyzed thematically to identify recurring themes related to usability, cultural relevance, interaction comfort and platform improvement. Because participant comments were originally provided in Indonesian, all quotations presented in this study were translated into English by the authors for reporting purposes. The integration of quantitative and qualitative findings provided a comprehensive understanding of users’ experiences and informed the interpretation of the study results.

Findings
Needs analysis for culturally responsive asynchronous learning
The needs analysis examined students’ perceptions of asynchronous learning experiences, cultural relevance, avatar integration and platform design requirements. Table 1 indicates generally favorable responses across all dimensions, suggesting a demand for more engaging, culturally responsive and user-friendly learning environments. The questionnaire demonstrated good reliability (Cronbach’s α = 0.870), providing a dependable basis for identifying user needs and guiding the development of the cultural avatar-based onboarding prototype.
Table 1. Students’ Perceptions of Culturally-Based Avatars in Asynchronous Learning





	Dimension
	Item
	Mean

	Engagement and interaction
	Flexibility of online learning
	3.75

	
	Limited interaction with lecturers or peers
	3.67

	
	Difficulty maintaining focus in online learning
	3.33

	
	Limited active involvement in online learning
	3.25

	
	Platform appearance influences learning motivation
	4.17

	Cultural relevance
	Online platforms rarely reflect users’ culture
	3.50

	
	Cultural elements are important in online learning
	3.50

	
	Cultural-based interfaces improve learning comfort
	3.42

	
	Cultural reflection increases sense of connection
	3.42

	Perceived usefulness and engagement
	Interest in using avatars in online learning
	3.67

	
	Avatars make learning more engaging
	3.67

	
	Avatars improve interaction in online learning
	3.67

	
	Preference for culturally based avatars
	3.42

	
	Preference for avatars reflecting users’ culture
	3.50

	
	Cultural avatars improve learning experience
	3.50

	Design requirements and usability
	Preference for culturally representative avatar appearance
	3.33

	
	Preference for culturally relevant symbols/language
	3.33

	
	Avatars should provide learning guidance
	4.00

	
	Platforms should be easy to use
	4.67

	
	Cultural elements should not disrupt learning functions
	4.50



The needs analysis revealed three key insights. First, students acknowledged the flexibility of asynchronous learning but reported challenges related to interaction, engagement and attention. Second, participants perceived a need for greater cultural relevance, indicating that existing learning platforms rarely reflect learners’ cultural backgrounds. Third, students expressed positive perceptions toward the use of cultural avatars and emphasized the importance of usability, learning guidance and functional clarity. Together, these findings informed the development of a culturally responsive onboarding design that balanced cultural familiarity with usability requirements.

Conceptual design of cultural avatar-based onboarding
The needs analysis revealed students’ preferences for more engaging, culturally meaningful and user-friendly asynchronous learning experiences. These findings informed three design priorities: enhancing initial engagement, incorporating culturally meaningful representations and maintaining usability for first-time users. Findings from the needs analysis informed a conceptual design framework emphasizing cultural representation, interaction accessibility and contextual familiarity. Figure 1 illustrates how cultural avatars, supported by localized language, were positioned as mediators of initial interaction to enhance familiarity during onboarding and guide prototype development.
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Figure 1. Conceptual framework of culturally responsive avatar-based onboarding for asynchronous learning

Prototype development results
The prototype operationalized the conceptual framework through a web-based onboarding environment featuring a culturally based Sundanese avatar. Cultural representation was incorporated through traditional attire and mixed Sundanese–Indonesian language, while the onboarding process collected learner preferences to support future personalization. Figure 2 presents the resulting prototype.
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Figure 2. Cultural avatar-based onboarding prototype



Expert validation
Table 2 shows positive expert evaluations across all dimensions. The instrument demonstrated excellent internal consistency (Cronbach’s α = 0.940).


Table 2. Expert validation results (n = 8)

	Dimension
	Indicator
	Mean

	Initial user interaction suitability
	The initial interaction flow is clear and easy to understand
	4.25

	
	The questions are relevant for identifying users’ learning needs
	4.25

	
	The number of questions is appropriate and not burdensome
	4.00

	
	The prototype has the potential to increase users’ initial interest in continuing to learning content
	4.12

	
	Dimension mean
	4.16

	Cultural avatar utilization
	Sundanese cultural attire is appropriately represented
	3.88

	
	The use of mixed Sundanese–Indonesian language is appropriate for target users
	3.25

	
	The cultural avatar creates a friendly and familiar impression
	4.00

	
	Cultural elements support the initial user experience without disrupting platform goals
	3.75

	
	Dimension mean
	3.72

	Learning personalization potential

	The onboarding questions can support more personalized learning content
	4.25

	
	The information collected is relevant for identifying users’ learning needs
	3.88

	
	Dimension mean
	4.06

	Development feasibility
	The prototype is feasible for further development in higher education contexts
	3.00

	
	Cultural avatars have the potential to improve learning experiences
	4.00

	
	Dimension mean
	3.50



Overall, experts reported generally positive perceptions of the prototype, particularly regarding the onboarding flow, cultural avatar integration and personalization potential. The incorporation of Sundanese cultural elements was perceived as contributing to a distinctive and contextually relevant onboarding experience. However, perceptions of development feasibility were more moderate, indicating the need for further refinement before broader implementation. As one expert commented:

“It is very interesting because it combines animated visual design with chat, which is like having a dialogue with a digital avatar.”

Despite these positive perceptions, experts highlighted the need to improve cultural authenticity, particularly regarding traditional attire, language use and avatar expressiveness. One expert noted:

“The Sundanese avatar is wearing an inappropriate blankon... please increase the reference images of Sundanese clothing.”

Experts also perceived the onboarding questions as relevant for identifying learners’ needs and supporting future personalization. Experts acknowledged the potential of the prototype for future development in higher education contexts, while emphasizing the need for improvements in animation, facial expressions, voice delivery, language flexibility and cultural representation.

Student evaluation
Table 3 indicates positive student perceptions across all evaluation dimensions, with mean scores ranging from 3.85 to 4.01. The instrument demonstrated excellent internal consistency (Cronbach’s α = 0.936).

Table 3. Student evaluation results (n = 27)

	Dimension
	Indicator
	Mean

	Usability
	The prototype is easy to use and navigate
	4.04

	
	The questions are easy to understand
	4.00

	
	The process of providing learning needs information is simple
	4.00

	
	Dimension mean
	4.01

	Initial Attraction
	The prototype appearance attracts my attention
	3.74

	
	The prototype encourages me to continue using it
	3.78

	
	The initial interaction experience is enjoyable
	4.04

	
	Dimension mean
	3.85

	Cultural Avatar Acceptance
	Sundanese traditional attire appears attractive
	4.00

	
	Mixed Sundanese–Indonesian language is easy to understand
	3.78

	
	The avatar appears friendly and approachable
	4.07

	
	Cultural elements make the prototype more unique
	4.15

	
	Dimension mean
	4.00

	Behavioral Intention
	I am interested in using the prototype for future learning
	3.96

	
	I would like to try the learning features after onboarding
	4.07

	
	I can still evaluate the prototype even if the learning topic does not fully match my needs
	4.00

	
	Dimension mean
	4.01



Students generally reported positive perceptions of the prototype, particularly regarding usability, initial attraction and cultural avatar acceptance. Most participants found the onboarding process easy to follow, the questions clear and the learning needs identification process straightforward, suggesting that the design effectively supported initial user interaction. Several respondents also noted that the combination of avatars, visual design and audio created a distinctive onboarding experience compared to conventional learning platforms. One student commented:

“I like the use of avatars with Sundanese culture because it gives a unique, friendly, and closer impression to the user.”

The cultural avatar was widely perceived as appealing and contributed to a sense of familiarity and uniqueness. The use of mixed Sundanese–Indonesian language was also viewed positively by many participants, although some expressed concerns regarding its accessibility for non-Sundanese users. As one respondent noted:

“I think the language is funny, but it might be difficult for people who don't understand Sundanese.”

Participants additionally suggested more flexible language options and greater avatar diversity, including female avatars. Overall, students expressed a willingness to continue using the platform and explore its learning features, indicating that the onboarding experience successfully generated interest in further engagement with the platform.

Summary of Qualitative Feedback 
Analysis of open-ended comments from experts and users revealed four main themes. First, cultural avatars were seen as unique and welcoming, enhancing the platform's initial appeal. Second, cultural representation should be improved by using more accurate cultural attributes, offering more flexible language choices, and strengthening cultural visuals. Third, avatars were considered too rigid, highlighting the need for more natural animations, facial expressions, body movements, and voice intonation. Fourth, several technical aspects, such as mobile device responsiveness, interface layout, and navigation flow, still require refinement. Overall, the findings suggest that cultural avatars have promising potential to support early interaction experiences in asynchronous learning, although further development is needed to enhance the quality of cultural representation and user experience.

Discussion
Cultural avatars as mediators of initial interaction
The findings suggest that cultural avatars can function as mediators of initial interaction within asynchronous learning environments. Students reported positive perceptions regarding usability, cultural avatar acceptance and behavioral intention, indicating that the avatar was perceived as contributing to a favorable first impression. Unlike conventional onboarding interfaces that primarily focus on functional guidance, the cultural avatar introduced a more personalized and socially meaningful interaction experience.
This finding is consistent with previous studies suggesting that avatars can strengthen social presence, facilitate learner engagement and support emotional connection in digital learning environments (Alt, 2026; Burnett, 2025; Tinmaz and Singh Dhillon, 2024). In the present study, the avatar did not serve as a content instructor but rather as an interaction facilitator that guided students through the onboarding process. The combination of visual cultural representation and conversational interaction appeared to make the onboarding experience feel more personal and socially meaningful.
The qualitative findings further reinforce this interpretation. Students frequently described the avatar as friendly, unique and approachable, suggesting that culturally meaningful design elements can positively influence early perceptions of digital learning platforms. Since initial interactions often shape subsequent engagement and willingness to continue using educational technologies, the findings indicate that cultural avatars may provide an effective mechanism for supporting learners during their first encounters with asynchronous learning systems.
Extending culturally responsive pedagogy into digital onboarding
The findings contribute to ongoing discussions surrounding culturally responsive pedagogy (CRP) by demonstrating how cultural responsiveness can be incorporated into the onboarding stage of digital learning environments. Previous studies have primarily emphasized the integration of culture through curriculum design, learning materials and classroom practices (Hashmi, 2026; Ober et al., 2023; Torres and Salifu, 2023). In contrast, this study highlights the potential of embedding cultural identity within the initial interaction process itself.
The positive responses toward the Sundanese avatar and the use of mixed Sundanese–Indonesian language suggest that cultural representation can contribute to familiarity, comfort and contextual relevance during platform entry. Rather than functioning solely as decorative cultural elements, these features were perceived as supporting students’ sense of connection. Such findings align with research indicating that culturally meaningful digital experiences can strengthen learners’ sense of belonging and engagement (Bentum-Micah et al., 2026; Fajarianto et al., 2025; Mansyur et al., 2025).
The study therefore extends CRP beyond instructional content and into interaction design. This extension is particularly relevant for asynchronous learning environments, where students often experience limited social interaction and reduced opportunities for personal connection. By introducing cultural identity during onboarding, digital learning platforms may help create conditions that support early engagement before formal learning activities begin. Consequently, onboarding can be viewed not merely as a technical orientation process but as an important pedagogical space for fostering inclusion and cultural relevance.

Balancing cultural authenticity and inclusivity
Although the findings demonstrate positive acceptance of the cultural avatar, they also highlight the importance of balancing cultural authenticity with inclusivity. Expert reviewers appreciated the incorporation of Sundanese cultural elements but simultaneously identified opportunities to improve the accuracy of cultural representation, particularly regarding traditional attire, language use and visual details. Similarly, several students expressed concerns that the mixed Sundanese–Indonesian language might be less accessible for users from different cultural backgrounds.
These findings reflect broader challenges identified in cross-cultural design research, where designers must balance localized cultural expression with the need to accommodate diverse users (Long et al., 2017; Shih, 2015; Thanasuan et al., 2025). Excessive localization may increase familiarity for some learners while unintentionally reducing accessibility for others. Conversely, overly generic designs may weaken the cultural distinctiveness that contributes to engagement and contextual relevance.
The findings suggest that culturally responsive digital learning should not be understood as the simple addition of cultural symbols. Instead, it requires thoughtful consideration of authenticity, usability and inclusivity. Future implementations may benefit from adaptive design features such as language preferences, multiple avatar options and culturally diverse representations that allow users to select interaction styles aligned with their own backgrounds. Such an approach may preserve the benefits of cultural familiarity while ensuring broader accessibility across diverse learner populations. In this way, cultural avatars can function not only as representations of local identity but also as inclusive gateways into digital learning environments.

Implications, limitations and future research
The findings suggest that cultural avatars can support culturally responsive asynchronous learning by enhancing onboarding experiences, strengthening contextual relevance and facilitating early learner engagement. Beyond instructional content, cultural representation may also be integrated into interaction design, positioning onboarding as a pedagogical process that supports familiarity, inclusion and future personalization. However, cultural authenticity should be balanced with inclusivity, as localized language and cultural symbols may not be equally accessible to all learners.
Several limitations should be acknowledged. The study focused on a single cultural context, namely Sundanese cultural representation, involved a relatively small sample and examined only initial interaction experiences rather than long-term learning outcomes. Consequently, the findings should be interpreted with caution. Future research could investigate cultural avatars across different cultural settings, larger learner populations and diverse educational contexts. Longitudinal studies are also needed to examine whether positive onboarding experiences contribute to sustained engagement, learning participation and improved educational outcomes over time.

Conclusion
The findings suggest that culturally based avatars may offer a promising approach for supporting initial interaction in asynchronous learning environments. Overall, students and experts reported generally positive perceptions of the prototype, indicating that cultural avatars were perceived as supportive of usability, familiarity and continued platform use. The results further suggest that cultural avatars may serve as interactional elements that contribute to a more welcoming and contextually relevant onboarding experience.
The study also highlights several considerations for the design of culturally responsive asynchronous learning environments. While cultural representation was perceived positively, expert and student feedback emphasized the importance of balancing cultural authenticity with inclusivity through flexible language options, accurate cultural representation and improved interaction design. Overall, the findings indicate that culturally responsive onboarding shows promise for enhancing learners’ initial engagement and may provide a foundation for more personalized and meaningful digital learning experiences.
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