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This opinion article anticipates another turn in emergent AI applications and
presupposes the cultural adaptation that will be required for postsecondary educators.
First, AI will be further incorporated in learning environments by advances in wearable
computing. Personal devices, often wearable, will be largely hidden or added in subtle
ways to people’s bodies or clothing, and designed for augmenting cognitive tasks. Second,
sophisticated, work-capable Al agents are emerging; innovation is moving past chatbots
and generative Al to Al agentive assistants that are designed to “help” people in highly
personal and specific tasks. Simply put, Al agents designed to “work” for humans, will be
in close communication with our students. Taken together, these trends mean that we can
expect postsecondary learning environments to change, again.

A speculative design orientation can help one understand how Al continues to alter
postsecondary education. Speculative design, a sociocultural research method, allows
researchers to surface latent social, political, and pedagogical implications before the
technologies are fully realized (Dunne and Raby, 2013; Galloway and Caudwell, 2018). N.
Katherine Hayles’s orientation to human-computer interaction, also speculative, has for
decades rejected a techno-determinist model in favor of human “interpretation”, “context”
and “meaning” (Amoore and Piotukh, 2019, p. 145). In one interview she explains,
“humans are the ones designing, implementing, and over-seeing complex cognitive systems
such as high-frequency trading algorithms, [and] neural network architectures” (Amoore
and Piotukh, 2019, p. 148). She also rejects naive techno-optimism and considers that
“digital media are leading us as a population toward hyper attention and away from deep
attention” (Amoore and Piotukh, 2019, p. 152).

The next section argues four points in support of the argument that postsecondary
learning contexts are on the brink of formidable change requiring adaptation to emergent
AT technologies.

1 Al and techno-cultural adaptation

First, the effect of generative Al on the automation of writing, composition skills,
and creative practices is still taking shape in postsecondary schools. Following the
initial shock of OpenAT’s first Al chatbot release in 2022, the impact in postsecondary
education is still being felt through the experience of rapid change, excessive hype,
constant adaptation, and self-questioning on the part of students, instructors and
administrators (Pedersen, 2024). Some participants describe positive adaptation. Chris
Labash, Associate Professor of Communication and Innovation writes, “2 years ago, my
prediction was that humans would use AI with a mixture of rapture and horror... Right
now, my colleagues and I are embarking on a research project that couldn’t be done
without AI” (Pew Research Center, 2025). Others still describe confusion. Clay Shirky,
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Vice Provost of Educational Technologies at (NYU) says, “Our
problem is that we have two problems. One is figuring out how to
encourage our students to adopt creative and helpful uses of Al
The other is figuring out how to discourage them from adopting
lazy and harmful uses. Those are both important, but the second
one is harder” (Shirky, 2025).

Yet, societal adoption is not so conflicted. One study shows
that “half of Americans now use artificial intelligence large
language models like ChatGPT, Gemini, Claude and Copilot” (Elon
University, 2025). They use them for a plethora of composition
tasks, including writing, brainstorming ideas, and creating visual
presentations at work and home. But even more significant, they
use them for mundane activities (see Figure 1). Sociocultural norms
have changed and are changing.

Second, young adults are wearing computing devices. The term
“wearable computers” covers a range of digital devices that can be
worn, often in the form of accessories such as eyewear or watches
or clothing such as shoes or jackets” (Matteucci, 2021, p. 166).
Healthcare monitoring wearables have also normalized the idea
of personalized data. Biosensors integrate artificial intelligence in
smartwatches and fitness trackers for continuous data monitoring
(Shajari et al., 2023). Wearables mediate people’s multimodal
dataspheres: one study shows that of people aged 18-25, 98% own
smartphones and 71% wearables (Shandhi et al., 2024). Students
consume multimodal information using personal technologies for
their own entertainment and social life as a daily and continuous
practice (e.g., video memes, music, messaging apps, generative
Al chatbots).

Research has shown the success of Al chatbots and generative
Al in asynchronous learning environments, such as Massive Open
Online Courses (MOOCs) to maintain student motivation and to
support self-regulated learning (Guan et al., 2024; Briinner and
Ebner, 2025). Likewise, there is extensive research on the use of
wearables in educational domains and the monitoring of student
activities with wearables (Chu et al., 2023; Ferrier et al., 2022;
Almusawi et al., 2021; Matteucci, 2021; and Liang et al., 2019).
Research on wearable technologies in physical fitness education
discusses their positive impact for motivating student engagement
and healthy activity (Lolowang et al., 2025; Wang et al., 2021).
Other work concentrates on wearables as distractions with student
use of devices for off-task or social purposes during class (Flanigan
etal., 2022). Nonetheless, I am arguing that companies are pouring
research and funds into devices to emphasize sensory enhancement
to further monetize these wearables. The issue is that student
creative work and the task of being creative will be significantly
altered because embodied Al agents for sensory enhancements are
undergoing normalization.

Third, wearable devices are becoming more personal, designed
for continuous use, and can work for student learners. Coupled
with AI technologies that can “listen” to spoken language, emergent
wearables can conduct voice translation, enable simultaneous
interpretation and translation across multiple languages, process
follow-up questions and provide answers for a student wearer.
These wearables are marketed for their subtle usefulness. Natura
Umana’ calls their prototype “HumanPods” and promotes them

1 https://www.naturaumana.ai
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as “Al-Powered Earbuds Redefining Personal Assistance.” The
advertising campaign sums up the goal, “the most logical hardware
choice to provide uninterrupted access to AIL” One journalist
expresses the point, “people can share their problems out in the
open, and the earbuds listen through the microphone” (Burgo,
2025).

Discussing a wrist-worn “wearable AI” that looks like a
stylish bracelet, another journalist explains that it can, “Record
everything around you to create an activity log, and then have AI
disseminate the information to give you actionable insights and
tasks from your day, almost like a personal assistant” (Chokkattu,
2025). Called Bee?, it holds a system of microphones working
together to capture audio. From a corporate perspective, these
wearables are pegged to integrate so seamlessly that users will
rarely remove them, providing more profit from data extraction.
Although consumer wearables are still partly assumed to be either
pedagogically irrelevant or merely distractive, I speculate that they
will eventually provide students with substantive forms of cognitive
augmentation. They can collect, organize and remember everything
said in a classroom.

Fourth, Al virtual assistants like Apple Siri or Amazon Alexa
already operate in people’s dataspheres. As Gerard Goggin argues,
“mobile technology providers—such as Qualcomm, Samsung, and
Apple—have progressively expanded the role and salience of AI
in their offerings” (Goggin, 2025, p. 1). Multimodal composition
with Al-augmented devices is being assessed by education scholars
(Liu et al., 2024; Jin et al., 2025; Ackermann et al., 2025). However,
the trend is to construct virtual assistants with further AI agentive
capabilities. Returning to the earbuds example, Natura Human
explains, “HumanPods give you uninterrupted access to Nature
[one of the AI agents], and the rest of your AI People. They are
fully compatible with other assistants like Siri or Google, all while
delivering a superior audio experience.” One might look at this
situation as students having access to a team of Al agents that use
their current virtual assistants as a launchpad.

2 Discussion

We need to ask speculative questions on the cultural reach of
these designs. One that surfaces is, will instructors lose control
over device usage in learning environments or assessments? The
form factor for wearable tech is changing. With AI embedded
in watches, glasses, bracelets and earbuds, we can speculate that
students will have autonomy over their personal devices and their
subsequent enhancements.

Referring to a previous case study, Hayles says, “activists
needed to learn the concepts and vocabulary at issue” (Amoore
and Piotukh, 2019, p. 150). We need to imagine learning
environments wherein devices are part of our students’ personal
lifeworld so that we can empower them. Following Hayless
theory on cognitive assemblages, students are “forming flexible
assemblages that constantly mutate as information is gathered,
processed, communicated, stored, and used for additional learning”
(Hayles, 2017, p. 119). Building literacies to address unethical Al

2 https://www.bee.computer
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People use Al large language models for these tasks

% of Al large language model users ever use LLMs for these tasks

Searching to find facts quickly, like a search
engine

Researching new subjects or ideas

Brainstorming about ideas

Summarizing and understanding written
material like documents or email

Creating emails
Writing and creating presentations
Planning an event or a trip

Creating social media posts

Writing or checking computer code

Planning a social gathering

Looking up what the LLMs say about
people you know

Looking up what the LLMs say about you

Source: Elon University Imagining the Digital Future Center survey conducted Jan. 21-23, 2025
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FIGURE 1

People use Al large language models for these tasks. Close Encounters of the Al Kind: The Increasingly Human-Like Way People Are Engaging with
Language Models. Elon University, Imagining the Digital Future Center. https://imaginingthedigitalfuture.org/reports-and-publications/close-
encounters- of-the-ai-kind/close-encounters- of-the-ai- kind-main-report/. Courtesy the Imagining the Digital Future Center at Elon University,
Elon, North Carolina. Licensed under Creative Commons by 4.0 Deed. Attribution 4.0 International.

practices due to cultural change will empower post-secondary
rights holders.

Students are preparing for future work. Yet, digital divides have
been noted by global organizations for rising Al skills adoption
rates. For the World Economic Forum, Gabriela Ramos, Assistant
Director-General for UNESCO authored an article called, “Why
we must act now to close the gender gap in AIL” She notes,
women, “are being left behind at every step of the Artificial
Intelligence (AI) life cycle” and “concrete policy actions are needed
to foster women and girls full participation in the digital sector in
tandem with holistic responses to systemic gender discrimination.”
The article notes that “only 22 per cent of Al professionals are
women, (Ramos, 2022). The International Telecommunication
Union (ITU) reports that “in low-income populations, only 21%
of women are using [internet technologies], compared to 32%
for their male counterparts (International Telecommunication
Union, 2024). UNESCO reports AI's Large Language Models
(LLMs) risk marginalizing individuals from “minority groups
through representation and deployment biases” (UNESCO, 2024).
With emerging forms of wearable Al, digital divides could widen
without mitigation.
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By speculating on these scenarios, we can authorize students,
instructors, and school administrators to demand information
about corporate biometric monitoring, significant privacy and
access issues, and push for responsible regulation as pedagogy
changes. Moreover, speculative design and co-design can help
people from disability communities participate, choosing to use or
reject them, in postsecondary learning scenarios using appropriate
methods (Cockburn et al., 2023).

3 Concluding thoughts

“Al is a generator of texts to which human interpreters assign
meanings,” writes scholar and semiotician Marcel Danesi (Danesi,
2024, p. 24). People will always need to learn to communicate
and represent meaning through combinations of symbols, semiosis.
Yet, meaning-making systems are transforming, as are literacy
expectations. Educators have gone through profound curricular
transformations before. British youth in the Edwardian era were
taught to draw, to represent meaning. According to The National
Archives, learning to draw was deemed a necessary skill. One 1913
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report refers to school board inspectors as saying, “characteristics of
the best schools of to-day... [would include] history and geography,
object teaching and drawing” (Keating, 2009, p. 10-11). Over
two hundred years, the camera largely automated “vocational
drawing” and simultaneously brought about a renaissance of visual
imagery. Countless genres of photographic arts became aspects of
postsecondary curricula because of cameras. It would be reckless
to omit historic events like the industrial revolution, military
technical innovation, and mass global consumerism as factors.
However, the point, a speculative one, is that students learning
to represent meaning, to create communication artifacts, and to
demonstrate those skills will still be mainstays of curricula, even
as technologies change.

Author contributions

IP: Conceptualization, Writing - original draft, Writing -
review & editing.

Funding

The author declares that financial support was received for the
research and/or publication of this article. This research has been
supported in part by the Social Sciences and Humanities Research
Council (SSHRC) of Canada.

References

Ackermann, H., Henke, A., Chevalére, J., Yun, H. S., Hafner, V. V., Pinkwart,
N., et al. (2025). Physical embodiment and anthropomorphism of AI tutors
and their role in student enjoyment and performance. NPJ Sci. Learn. 10:1.
doi: 10.1038/s41539-024-00293-2

Almusawi, H. A., Durugbo, C. M., and Bugawa, A. M. (2021). Wearable technology
in education: a systematic review. IEEE Transact. Learn. Technol. 14, 540-554.
doi: 10.1109/TLT.2021.3107459

Amoore, L., and Piotukh,.V. (2019). Interview with N. Katherine Hayles. Theor.
Cult. Soc. 36, 145-155. doi: 10.1177/0263276419829539

Briinner, B, and Ebner, M. (2025). “InfoFit and beyond: AI Chatbots as
EdTech tools for self-regulated learning in MOOCs,” in Learning and Collaboration
Technologies: 12th International Conference, LCT 2025, Gothenburg, Sweden, June
22-27 2025 (London), 45-60. doi: 10.1007/978-3-031-93567-1_4

Burgo, M. (2025). Meet Humanpods: Al-powered earbuds redefining personal
assistance. Designboom. Available online at: https://www.designboom.com/
technology/meet-humanpods- natura- umana-ai- earbuds-assist- users- therapist-
coach-ces-2025-01-02-2025/ (Accessed August 17, 2025).

Chokkattu, J. (2025). Your Next AI Wearable Will Listen to Everything All the
Time. Available online at: https://www.wired.com/story/bee- ai- omi-always-listening-
ai-wearables/ (Accessed August 17, 2025).

Chu, S. L., Garcia, B. M., and Rani, N. (2023). Research on wearable technologies for
learning: a systematic review. Front. Educ. 8:1270389. doi: 10.3389/feduc.2023.1270389

Cockburn, L., Roberts, ., Lee, S., Nganji, ., Ho, N. C. W., Kuntjoro, A, et al. (2023).

Considerations when asking about ‘disability’ in disability inclusive research. Disabil.
Rehabil. 46, 5114-5133. doi: 10.1080/09638288.2023.2291732

Danesi, M. (2024). AI-Generated Popular Culture: A Semiotic Perspective. Cham:
Palgrave Macmillan. doi: 10.1007/978-3-031-54752-2

Dunne, A., and Raby, F. (2013). Speculative Everything: Design, Fiction, and Social
Dreaming. Cambridge: MIT Press.

Elon University (2025). Survey: 52% of U.S. Adults Now Use Al Large Language
Models like ChatGPT. Today at Elon. Available online at: https://www.elon.edu/u/
news/2025/03/12/survey- 52- of-u-s-adults- now- use-ai-large-language- models-like-
chatgpt/ (Accessed July 6, 2025).

Frontiersin Education

10.3389/feduc.2025.1651453

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen AI was used in the creation
of this manuscript.

Any alternative text (alt text) provided alongside figures in
this article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Ferrier, B., Lee, J., Mbuli, A., and James, D. A. (2022). Translational applications
of wearable sensors in education: implementation and efficacy. Sensors 22:1675.
doi: 10.3390/522041675

Flanigan, A. E., Hosek, A. M., Frisby, B., Babchuk, W. A., and Ray, E. (2022). Student
perceptions of digital distraction prevention and student-instructor rapport. Commun.
Educ. 72:3. doi: 10.1080/03634523.2022.2149828

Galloway, A., and Caudwell, C. (2018). “Speculative design as research method:
from answers to questions and ‘staying with the trouble,” in Undesign: Critical Practices
at the Intersection of Art and Design, eds. G. Coombs, A. McNamara, and G. Sade
(London: Routledge), 85-96. doi: 10.4324/9781315526379-8

Goggin, G. (2025). Mobile AI: communication and mobility after the smartphone.
Commun. Change 1:5. doi: 10.1007/s44382-025-00002-3

Guan, R., Rakovi¢, M., Chen, G., and Gaevi¢, D. (2024). How educational chatbots
support self-regulated learning? A systematic review of the literature. Educ. Inform.
Technol. 30, 4493-4518. doi: 10.1007/s10639-024-12881-y

Hayles, N. K. (2017). Unthought: The Power of the Cognitive Nonconscious. Chicago,
IL: University of Chicago Press. doi: 10.7208/chicago/9780226447919.001.0001

International Telecommunication Union (2024). The Gender Digital Divide. Facts
and Figures 2024. Available online at: https://www.itu.int/itu-d/reports/statistics/2024/
11/10/ff24- the- gender- digital- divide/ (Accessed August 16, 2025).

Jin, F., Lin, C., and Lai, C. (2025). Modeling AI-Assisted writing: how self-
regulated learning influences writing outcomes. Comput. Hum. Behav. 165:108538.
doi: 10.1016/j.chb.2024.108538

Keating, J. (2009). Government Policy towards Secondary Schools and History
Teaching 1900-1910. Institute of Historical Research, University of London. Available
online at: https://archives.history.ac.uk/history-in-education/project- papers/school-
history.html (Accessed August 17, 2025).

Liang, J.-M., Su, W.-C,, Chen, Y.-L, Wu, S.-L, and Chen, J.-J. (2019).
Smart interactive education system based on wearable devices. Sensors 19:3260.
doi: 10.3390/519153260

Liu, M., Zhang, L. J., and Biebricher, C. (2024). Investigating Students’ cognitive
processes in generative Al-assisted digital multimodal composing and traditional
writing. Comput. Educ. 211:104977. doi: 10.1016/j.compedu.2023.104977

frontiersin.org


https://doi.org/10.3389/feduc.2025.1651453
https://doi.org/10.1038/s41539-024-00293-z
https://doi.org/10.1109/TLT.2021.3107459
https://doi.org/10.1177/0263276419829539
https://doi.org/10.1007/978-3-031-93567-1_4
https://www.designboom.com/technology/meet-humanpods-natura-umana-ai-earbuds-assist-users-therapist-coach-ces-2025-01-02-2025/
https://www.designboom.com/technology/meet-humanpods-natura-umana-ai-earbuds-assist-users-therapist-coach-ces-2025-01-02-2025/
https://www.designboom.com/technology/meet-humanpods-natura-umana-ai-earbuds-assist-users-therapist-coach-ces-2025-01-02-2025/
https://www.wired.com/story/bee-ai-omi-always-listening-ai-wearables/
https://www.wired.com/story/bee-ai-omi-always-listening-ai-wearables/
https://doi.org/10.3389/feduc.2023.1270389
https://doi.org/10.1080/09638288.2023.2291732
https://doi.org/10.1007/978-3-031-54752-2
https://www.elon.edu/u/news/2025/03/12/survey-52-of-u-s-adults-now-use-ai-large-language-models-like-chatgpt/
https://www.elon.edu/u/news/2025/03/12/survey-52-of-u-s-adults-now-use-ai-large-language-models-like-chatgpt/
https://www.elon.edu/u/news/2025/03/12/survey-52-of-u-s-adults-now-use-ai-large-language-models-like-chatgpt/
https://doi.org/10.3390/s22041675
https://doi.org/10.1080/03634523.2022.2149828
https://doi.org/10.4324/9781315526379-8
https://doi.org/10.1007/s44382-025-00002-3
https://doi.org/10.1007/s10639-024-12881-y
https://doi.org/10.7208/chicago/9780226447919.001.0001
https://www.itu.int/itu-d/reports/statistics/2024/11/10/ff24-the-gender-digital-divide/
https://www.itu.int/itu-d/reports/statistics/2024/11/10/ff24-the-gender-digital-divide/
https://doi.org/10.1016/j.chb.2024.108538
https://archives.history.ac.uk/history-in-education/project-papers/school-history.html
https://archives.history.ac.uk/history-in-education/project-papers/school-history.html
https://doi.org/10.3390/s19153260
https://doi.org/10.1016/j.compedu.2023.104977
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Pedersen

Lolowang, M. D., Thsan, F., Piri, N., Emor Kumenap, E., and Alfrets Makadada,
F. (2025). Innovative teaching methods in physical fitness education: integrating
technology and gamification to improve student engagement-a systematic re-view.
Retos 68, 1148-1163. doi: 10.47197/retos.v68.116064

Matteucci, 1. (2021). Wearable technologies as learning engines: evaluations and
perspectives. Ital. J. Sociol. Educ. 13, 161-179. doi: 10.14658/PUPJ-IJSE-2021-1-7

Pedersen, I. (2024). Generative Al adoption in postsecondary education, AI
hype, and ChatGPT’s launch. Open Technol. Educ. Soc. Scholar. Assoc. ]. 4,
1-19. doi: 10.18357/otessaj.2024.4.1.59

Pew Research Center (2025). Yes, AI Could Ultimately Complement, Not
Compete With, Humanity—But Were Headed for a Lot of Unpredictable and
Sometimes Seemingly Unnoticeable Significant Human Change. Imagining the Digital
Future. Available online at: https://imaginingthedigitalfuture.org/yes-ai-could-
ultimately- complement- not- compete- with-humanity-but- were-headed-for-a-
lot- of-unpredictable-and- sometimes- seemingly- unnoticeable- significant-human-
change/ (Accessed July 6, 2025).

Ramos, G. (2022). Why We Must Act Now to Close the Gender Gap in AL World
Economic Forum. Available online at: https://www.weforum.org/stories/2022/08/why-
we-must-act-now- to- close- the- gender- gap-in-ai/ (Accessed August 17, 2025).

Frontiersin Education

05

10.3389/feduc.2025.1651453

Shajari, S., Kuruvinashetti, K., Komeili A., and Sundararaj, U.
(2023). The emergence of Al-based wearable sensors for digital
health  technology: ~a  review.  Semsors  23:498.  doi:  10.3390/s232

39498

Shandhi, M. M. H., Singh, K, Janson, N., Ashar, P., Singh, G., Lu, B,
et al. (2024). Assessment of ownership of smart devices and the acceptability
of digital health data sharing. NP/ Dig. Med. 7:44. doi: 10.1038/s41746-024-0
1030-x

Shirky, C. (2025). Is AI enhancing education or replacing it? The
Chronicle of Higher Education. Available online at: https://www.chronicle.
com/article/is-ai- enhancing-education- or-replacing-it (Accessed April

29, 2025).

UNESCO, IRCAI (2024). Challenging systematic prejudices: an Investigation into
Gender Bias in Large Language Models. United Nations Educational Scientific and
Cultural Organization (UNESCO). Available online at: https://unesdoc.unesco.org/
ark:/48223/pf0000388971 (Accessed August 17, 2025).

Wang, C., Lizardo, O., and Hachen, D. S. (2021). Using fitbit data to examine
factors that affect daily activity levels of college students. PLoS ONE 16:€0244747.
doi: 10.1371/journal.pone.0244747

frontiersin.org


https://doi.org/10.3389/feduc.2025.1651453
https://doi.org/10.47197/retos.v68.116064
https://doi.org/10.14658/PUPJ-IJSE-2021-1-7
https://doi.org/10.18357/otessaj.2024.4.1.59
https://imaginingthedigitalfuture.org/yes-ai-could-ultimately-complement-not-compete-with-humanity-but-were-headed-for-a-lot-of-unpredictable-and-sometimes-seemingly-unnoticeable-significant-human-change/
https://imaginingthedigitalfuture.org/yes-ai-could-ultimately-complement-not-compete-with-humanity-but-were-headed-for-a-lot-of-unpredictable-and-sometimes-seemingly-unnoticeable-significant-human-change/
https://imaginingthedigitalfuture.org/yes-ai-could-ultimately-complement-not-compete-with-humanity-but-were-headed-for-a-lot-of-unpredictable-and-sometimes-seemingly-unnoticeable-significant-human-change/
https://imaginingthedigitalfuture.org/yes-ai-could-ultimately-complement-not-compete-with-humanity-but-were-headed-for-a-lot-of-unpredictable-and-sometimes-seemingly-unnoticeable-significant-human-change/
https://www.weforum.org/stories/2022/08/why-we-must-act-now-to-close-the-gender-gap-in-ai/
https://www.weforum.org/stories/2022/08/why-we-must-act-now-to-close-the-gender-gap-in-ai/
https://doi.org/10.3390/s23239498
https://doi.org/10.1038/s41746-024-01030-x
https://www.chronicle.com/article/is-ai-enhancing-education-or-replacing-it
https://www.chronicle.com/article/is-ai-enhancing-education-or-replacing-it
https://unesdoc.unesco.org/ark:/48223/pf0000388971
https://unesdoc.unesco.org/ark:/48223/pf0000388971
https://doi.org/10.1371/journal.pone.0244747
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

	AI agents, wearable computing and the future of postsecondary learning
	1 AI and techno-cultural adaptation
	2 Discussion
	3 Concluding thoughts
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


