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What is AR?
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Azuma et al., 2001; Rauschnabel et al., 2022

• Representation of real and virtual 
opjects simultaneously in a real 
environment.

• Interactions run in real time.

• Alignment of real and virtual 
objects to each other.
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• Visualize the invisible
(Bakri et al., 2019; Yoon et al., 2017)

• Interactivity: Modifying, examining, changing 
both virtual and real objects
(Krüger et al., 2019)

• Just-in-time information and feedback
(Alrashidi et al., 2017; Loup-Escande et al., 2017)

• Real-time guidance
(Altmeyer et al., 2020; Thees et al., 2020)

• Multimedia Learning / Dimensionality
(Buchner, Buntins et al., 2022; Krüger & Bodemer, 2022)

• Affective learning
(Deibl et al., 2021; Sahin & Yilmaz, 2020)
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Potentials Challenges

• Usability issues
(Akçayır et al., 2016)

• ICT skills
(Akçayır & Akçayır, 2017)

• Problems with the application(s)
(Akçayır & Akçayır, 2017)

• Hedonistic effect
(Zumbach et al., 2022)

• Teacher competencies
(Alalwan et al., 2020; Buchner, Krüger et al., 2022)

• Educational AR applications
(da Silva et al., 2018)

• Cognitive load
(Buchner, Buntins et al., 2022)
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How and when to use AR in the classroom?
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Potentials

Challenges



How and when to use AR in the classroom?
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Effective and engaging instruction

Potentials

Challenges

(Buchner & Kerres, 2023)



Examples

Potential: Visualization
Challenge: Hedonism 

Potential: Learning about 
technology

Challenge: Guidance
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AR + learning strategies Students as AR designer

Potential: Dimensionality, 
Visualization

Challenge: Hedonism, 
Cognitive Load

Interactive AR lessons

Buchner, 2022; Moser & Lewalter, 2024; 
Wu et al., 2018

Chi & Wylie, 2014; Buchner et al., in 
preparation, 2021

Buchner & Kerres, 2021; Buchner & 
Weißenböck, 2019; Ho et al., 2011
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Future research directions 1/4
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Teacher Education

….

Buchner & Hofmann, 2022
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How, when, AND for whom
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Effectiveness

Efficiency

Engaging

Research-based AR use under real classroom 
conditions over time

Research-based instruction under real 
classroom conditions over time

Cognitive learning

Lesson planning

Affective learning

Longitudinal research studies

(Buchner & Mulders, in preparation)



Future research directions 4/4
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Framework for AR 
learning and 
instruction

Theory-based Practice-inspired



Thank you!
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