Learning Physics through Elastic Storytelling in Virtual Reality: A
Museum-Like Educational Experience

Janine Z6lIner*
Otto-von-Guericke Universitat Magdeburg
Dirk Brockmann-Behnsen
Gottfried Wilhelm Leibniz Universitat Hannover

Fabian Joeres
Otto-von-Guericke Universitat Magdeburg
Gunnar Friege
Gottfried Wilhelm Leibniz Universitat Hannover

Bernhard Preim
Otto-von-Guericke Universitat Magdeburg

< mich - fiir weitere Infos

3D-Modell
Millikan-
Versuch

Aufbau Millikan- kil
Versuch [

Figure 1: Virtual learning space with information boards about the Millikan experiment, arranged like an exhibition in a museum.

ABSTRACT

This study explores the conceptual and technical foundation for
studying the effects of elastic storytelling in virtual reality (VR)
on learning outcomes in physics education, using the Millikan ex-
periment as use case. For investigation, a VR-based learning en-
vironment was developed, placing the Millikan experiment within
a virtual museum context. Based on the user’s decisions, the nar-
rative gradually unfolds deeper content and enables self-directed
exploration in the elastic narrative variant. Only fundamental con-
tent is displayed in the linear narrative variant in which the user has
no decision-making power. A between-subjects study is planned to
compare a linear and an elastic narrative variant of the application.
Planned data collection includes pre- and post-tests on conceptual
understanding, different questionnaires like the NASA-Task Load
Index and the Player Experience Needs of Satisfaction. This poster
presents the design concept, implementation details, and study plan
for future empirical evaluations.
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1 INTRODUCTION

In recent years, virtual reality (VR) has emerged as a powerful
medium in science education, offering immersive and interactive
environments that have the potential to enhance learners’ engage-
ment, motivation, and conceptual understanding [4, 2]. This fact is
particularly emphasised in the context of physics education through
the understanding of complex and abstract concepts. The litera-
ture indicates that student engagement in science lessons is often
difficult. Moreover, the inherent complexity of science education
makes it particularly challenging to spark interest among all stu-
dents [5, 3]. The role of narrative in educational VR environments
has gained increasing attention in recent years [1]. In this context,
the concept of elastic storytelling, defined as a narrative framework
that dynamically adapts to users’ decisions, prior knowledge, and
interaction paths, offers the potential to individualise learning ex-
periences while ensuring educational focus [6]. Despite the the-
oretical potential, there are still unanswered questions regarding
how such narrative structures influence learning processes and out-
comes, particularly in connection with complex experimental pro-
cedures and their theoretical foundations. This study aims to ad-
dress this gap in the literature. The present case study involves the
development of a VR learning application that focuses on the Mil-
likan experiment (see Figure 1). The following research question
will be considered:

How does the elasticity of storytelling in comparison to linear
storytelling in virtual reality affect learning outcomes in physics
education, as demonstrated by the Millikan experiment?



2 MILLIKAN EXPERIMENT AS A VIRTUAL MUSEUM EXHIBIT

The VR application presents the Millikan oil-drop experiment as a
museum-like exhibit within a virtual classroom environment (see
Figure 2).
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Figure 2: Overview of the exhibit on the Millikan experiment with
information boards, the experimental setup and measure instructions
including calculation formulas.

Users move through a structured path consisting of informational
stations that shed light on the historical context, theoretical back-
ground, and experimental setup of electrical charge quantization.
Content is conveyed primarily through virtual boards placed along
the route (see Figure 3).
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Figure 3: Visualisation of the information board with the elastic option
to delve deeper into the topic.

In the elastic narrative version, users can choose at certain points
whether they want to access additional, in-depth information. In
contrast, the linear version presents the same core content without
any user-driven branching. The learning content displayed on the
information boards was developed in collaboration with a teacher
from a secondary school. The application was developed in Unity
6000.0.44f1 using the Meta All-in-One SDK ! with the Building
Blocks system, tailored for Meta Quest 3 and designed for intuitive
controller-based navigation. Classroom assets were also used to
create a realistic learning environment 2.

3 PLANNED STUDY PROCEDURE

To investigate the impact of elastic storytelling on learning in VR
physics education, a between-subjects study will be conducted us-

Uhttps://assetstore.unity.com/packages/tools/integration/meta-xr-all-in-
one-sdk-269657

Zhttps://assetstore.unity.com/packages/3d/environments/assets-
classroom-98134

ing a custom-developed VR application illustrating the Millikan
oil-drop experiment as virtual museum exhibit. The study involves
upper secondary school students and is being conducted in a con-
trolled school setting. At the beginning of the study, they are asked
about their interest in physics and whether they are already famil-
iar with the Millikan experiment. The participants then receive a
pre-knowledge test, the results of it are logged for the evaluation
but not shown. They will experience one of two variants of the
narrative storytelling: either linear or elastic. After each VR expe-
rience, participants will complete the Player Experience Needs of
Satisfaction Questionnaire, the NASA-TLX questionnaire to eval-
uate perceived cognitive load and a post-test assessing knowledge
acquisition. All user decisions and time stamps are logged to en-
able detailed interaction analyses afterwards. This is necessary to
check whether users have clicked through the information quickly
without reading or whether it was intentional. This information can
help if there are discrepancies in the evaluation of the knowledge
test.

4 CONCLUSION

This study explores how elastic storytelling in virtual reality can en-
hance learning outcomes in physics education. It aims to determine
which parts of the learning process benefit most from narrative de-
sign by comparing linear with elastic storytelling in a VR Millikan
experiment. The findings are expected to enhance the development
of more engaging and effective learning experiences in immersive
educational environments.
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