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[Abstract]

This study aims to design and develop extended reality (XR) simulations from the Learning Experience Design (LXD)
perspective and to present an analysis of their effectiveness. To achieve this, an XR simulation was developed to learn Képpen’s
climate classification in high school social studies. Additionally, the effectiveness of the XR simulation was analyzed through
expert interviews to derive principles for XR design. Initially, the learning content and environment were analyzed, and a
storyboard was created applying the learning experience design. In the development phase, the XR simulation was implemented
based on the storyboard. Focus group interviews were conducted with seven instructional design experts to analyze the
effectiveness of the XR simulation and identify factors that either facilitated or inhibited learning. Facilitators of learning were
categorized into cognitive, emotional, behavioral, and technical domains, detailing specific learning experiences within each.

Furthermore, learning experiences that could inhibit learning in cognitive, behavioral, and technical domains were also identified.
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Table 1. The learning facilitators

Category Design Factor Explanation
3D Object Learners manlpulate and
. connect 3D objects to enhance
Matching .
o understanding and memory
Activity tenti
Cognitive retention.
Use of Auxiliary Prowdles oppqrtunltles to
. selectively verify knowledge
Materials ) ; i
using tools like magnifiers.
Introduces game elements in
Game Elements | learning to increase engagement
and interest.
) Uses various senses such as
Multisensory . ;
Affective Experience sight and sound to immerse and
stimulate learner's curiosity.
Realistic 3D Preser]ts content using reallstlc
) 3D objects to enhance interest,
Learning ; )
) attention, understanding, and
Materials )
realism.
Learner—-Center | Encourages task progression
Behavioral ed Active and self-directed learning
Interaction through direct action by learners

Technological

Integration of
Advanced
Technologies

New XR-device(HoloLens 2)

Innovative
Learning
Materials

Allows experiencing various
forms of learning materials and
interactions in an extended reality
environment.

B 2. SHEXsiel
Table 2. The learning inhibitors

Category Design Factor Explanation
Lack of Short and temporary feedback
Correct/Incorrect | on incorrect answers reduces
Feedback learning effectiveness.
Cognitive
Imbalance of Excessive length of auditory
Learning information and low realism of
Information learning materials.
Requires Ul space arrangement
Exploration to show all content at once and
Behavioral Outside Frontal | guidance for exploring virtual
Space spaces beyond the frontal

view.

Technological

Misalignment

Insufficient integration of virtual

Between )
. and real objects for concept
Learning Goals learning
and Media
) Inconsistent positioning and
Consistent . P g and
size of menus and submission
placement and )
. buttons increase extraneous
size of menu " :
cognitive load and complicate
buttons

understanding of content.

ease of device

operation and

stable selection
operation

Difficulties with device
operation and unstable
selection increase cognitive
load, hindering focus on
learning content.

1996
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