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Motivation |

Growth of Mobile Augmented Reality (MAR) in
education

Need to understand interaction design for
diverse learners

Few studies link input modalities and learning
contexts




Research
Questions

Tracking mechanisms & input modalities

Relation of iInput modalities to spatial
scope & coupling

Common user tasks & content delivery
strategies

Variations across age groups & subjects

Correlations between age groups & input
modalities



Methodology

PRISMA framework

Scopus with Boolean query

Inclusion/exclusion criteria, inter-
coder agreement k=0.98

62 studies




Systematic
literature review
flow chart
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m Tracking Mechanisms

Marker-based (43 apps)
Dlane-based (9)
Feature-based (5)
ocation-based (6)

1 app no tracking info




m Input Modalities

2D touch (32)
3D spatial (16) =
Tangible input (11) -
Marker scanning (6)

Locomotion-based (6)
Device-based (2)




m Spatial Scope &

Coupling

Weak coupling (29)
Moderate (11)
Tabletop (49) Strong (22)
Room-sized (4)
World-sized (9)

RS Touch in tabletop, locomotion in world-sized,
tangible in room/strong coupling



m User Tasks &

Delivery

Interface interaction (24)
3D object manipulation (20)
Content insertion (4)

Media activation (6)

plalVieiclaoe@n s Exploratory Visualization, Challenge-

based, Interactive Simulation, Gamified, Contextual Annotation



m Variation Across Age

& Subjects

oreschool (1), primary (19), secondary (10), university
(31), adults/public (4)

Science (20), Engineering (15), Humanities (12),
Medicine (8), Math (6) Tangible/spatial in STEM & medical;
Touch in primary; Location/contextual in
heritage/environment



m Correlations

Between Age & Input

simple Ul, low cognitive load

Ul + annotation/contextual

3D manipulation, multimodal, tangible

Solcleleiicletlecitlog minimal-touch



Key Insights |

Marker-based tracking dominates but
Limits mobility

Tangible input intuitive but can cause
fatigue

Tabletop setups common but underuse
AR's full potential

Strong coupling demands embodied interaction
Age, subject, and context shape interface design




Align [laeltisaprerezliiay with learners’ abilities & spatial
context

Address [@eleigiiiiet leElefland [FsElenliigy systematically
Explore [ihEleealil@siois aEijeisaidels configurations
Integrate RIS and

longitudinally



Limitations

Few long-term studies

Limited cross-cultural and
accessibility analyses

Cognitive load rarely assessed




Conclusions

MAR offers interactive visualization & context-
based learning

Interaction design must be age- and context-
sensitive

AULCe deseEldeni inclusivity, usability, and
learning impact
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