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Teacher Education
Styria

Rapid Technological
Advancements
Outpace Traditional
Curricula.

Need for Integrating
Al, 10T, and AR into
education.

Aim: Bridge Theoretical Knowledge with Practical Application
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System Architecture
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System Architecture of the A2IoTS Framework

Cyber Security

AloT Cloud > {mm) .

®: 0/\/\/\/\‘:’ -. AR Dashboard

Al/ML Prediction
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Al-Enhanced Home Automation

*The loT Development Kit incorporates Gemini Al to process natural
language queries and commands from the user.

*Users can ask questions, give commands, or have casual
conversations with the Al assistant.

ry ]
Gemini % g. 0

*see Additional sensors can be integrated
Y

HARDWARE DESCRIPTION X0)¥
1.LCD Display 11 UART
2.DHTI1 12 Relay
3.Light sensor 13.Buzzer
4 Ultrasonic sensor 14 Stepper Motor interface :
5.Gas sensor 15.4*4 Matrix keypad Co2 ECG Sensor  Fire Flame Sensor
6.50il Moisture 16.LED and Switch

7.Bluetooth 17.ESP8266
8.Raspberry Pi4 B 18.MCP3008
9.7-Segment display 19.RTC | P

10. Power Supply 20.Arduino Uno Touch Sensor  |oad Sensor ~ PIR-Motion Gyroscope
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10. Home:

11. Support:

12. Create New
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. Documentation:
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AR-Enabled Mobile App

Home Automation
Room -1
AR Dashboard
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Methodology: Block Diagram of the A21oTS Integrated
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@ Demonstration of the A210TS Framework in a
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Classroom Environment

Pilot Implementations Demonstrated at
Stredna odborné $kola dopravna and Stredné priemyselna $kola elektrotechnicka (SPSE) — Slovakia

‘ '! |' N
_— : . . ‘1




®

University College of

St\}rié ”

78% of students reported increased
interest and motivation.

Q%
T} Concept retention improved by 32%.

I
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* Educators observed a 40% reduction i f}? Adaptable across modules: smart
A

s > : hom mation, smart agricultur
in time explaining foundational loT s er?vir%sumtgntgr%dnsitoﬂr: agencél: ture,
principles. g 2

. | - & management and others.
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Conclusion & Future Outlook
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A2IoTS bridges theoretical instruction and practical application.

Promotes creative thinking, real-time problem-solving, and future-ready competencies.
Scalable and adaptable for next-generation learning environments.

Integration of game-based AR quizzes for non-STEM subjects.

Development of generative AR models for immersive simulations.

Incorporation of Al-based conversational agents for personalized learning.

Enhanced interoperability with platforms like Moodle and Google Classroom.




University College of

Styria

Abdullah, F., Hussin, H., & Zaman, H. B. (2023). Impact of Augmented Reality on Learning Performance: A Meta-Analysis. Computers & Education, 184, 104524 _https://doi.org/10.1016/j.compedu.2022.104524

Akgayir, M., & Akgayir, G. (2017). Advantages and challenges associated with augmented reality for education: A systematic review of the literature Educational Research Review, 20, 1-11.
https://doi.org/10.1016/j.edurev.2016.11.002

Al-Emran, M., Mezhuyev, V., & Kamaludin, A. (2020). Technology acceptance of e-learning among students: A systematic literature review. Computers & Education, 144, 103701.
https://doi.org/10.1016/j.compedu.2019.103701

Cheng, K. H., & Tsai, C.C.(2013). Affordances of Augmented Reality in Science Learning: Suggestions for Future Research. Journal of Science Education and Technology, 22(4), 449-462.
hittps://doi.org/10.1007/s10956-012-9405-9

Chowdhury, M. S., Emelogu, A., Marufuzzaman, M., Nurre, S. G., & Bian, L. (2022). [oT-based smart education system: A review and framework proposal. Journal of Network and Computer Applications, 198,
103277, https://doi.org/10.1016/j jnca.2021.103277

Ivanov, S., Webster, C., & Garenko, A. (2021). Al in education: current applications and ethical considerations. Journal of Educational Technology & Society, 24(1), 38—50. https://doi.org/10.1007/s40593-021 -
00239-1

Marek, M., Friml, M., & Reichel, J. (2021). LEGO-based modular AR/VR labs for Industry 4.0 education. Computers & Education, 165, 104146 https://doi.org/10.1016/j.compedu.2021.104146

Redecker, C., & Punie, Y.(2017). European Framework for the Digital Competence of Educators: DigCompEdu. European Commission, Joint Research Centre. https://doi.org/10.2760/159770

Sundararajan, V., Rajendran, G., & Ramakrishnan, R. (2023). Gamification and AR in education: A road safety pilot study. International Journal of Educational Technology in Higher Education, 20(1), 34.
hitps://doi.org/10.1186/s41239-023- 4-1

Tsiatsos, T., Andreas, K., Terzis, P., & Pomportsis, A. (2018). Smart digital education enhanced by AR and IoT data. International Journal of Computer Science in Sport, 17(3), 26—45. https://doi.org/10.1515/ijcss-
2018-0014

Vera, S., Cardona, S., & Gomez, J. (2023). Digital twins and immersive virtual labs: A future for STEM education. Computers & Education, 190, 104604 _https://doi.org/10.1016/j.compedu.2023.104604

Zarraonandia, T., Aedo, I., Diaz, P., & Montero, A. (2019). Designing educational augmented reality applications for smart learning environments. Smart Learning Environments, 6(1), 1-19.

United Nations. (2015). Transforming our world: The 2030 Agenda for Sustainable Development._hitps://sdgs.un.org/2030agenda


https://doi.org/10.1016/j.compedu.2022.104524
https://doi.org/10.1016/j.edurev.2016.11.002
https://doi.org/10.1016/j.compedu.2019.103701
https://doi.org/10.1007/s10956-012-9405-9
https://doi.org/10.1016/j.jnca.2021.103277
https://doi.org/10.1007/s40593-021-00239-1
https://doi.org/10.1007/s40593-021-00239-1
https://doi.org/10.1016/j.compedu.2021.104146
https://doi.org/10.2760/159770
https://doi.org/10.1186/s41239-023-00364-1
https://doi.org/10.1515/ijcss-2018-0014
https://doi.org/10.1515/ijcss-2018-0014
https://doi.org/10.1016/j.compedu.2023.104604
https://doi.org/10.1186/s40561-019-0092-0
https://sdgs.un.org/2030agenda

	Slide 1: A2IoTS: AR-Enabled AIoT Solutions for Vision-to-Reality Transformation in Smart Education
	Slide 2: Presentation Overview
	Slide 3: A2IoTS- Introduction
	Slide 4: System Architecture
	Slide 5: AIoT Development Kit: Hardware Description
	Slide 6: AIoT Cloud Platform Overview
	Slide 7: AR-Enabled Smart Environment Control Interface
	Slide 8: Methodology: Block Diagram of the A2IoTS Integrated System
	Slide 9: Demonstration of the A2IoTS Framework in a Classroom Environment
	Slide 10: Results & Key Findings
	Slide 11: Conclusion & Future Outlook
	Slide 12: References

