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This thesis report presents the research and design process for an interactive light
installation developed for the Museum Catharijne Convent (MCC) in Utrecht, the
Netherlands. The project aims to create an imaginative experience that connects visitors
with the museum’s collection and stories through light.

MCC houses a significant collection of medieval art and is dedicated to sharing the cultural
and historical value of religious heritage. Between 2026 and 2028, the museum will undergo
a renovation, during which its permanent ground-floor exhibition will be redesigned around
the theme “The Power of Imagination.” In collaboration with MCC'’s educational team, this
project addresses the challenge of engaging younger audiences—particularly school
groups—through immersive, light-based storytelling.

A user-centered design methodology was employed, guided by the Double Diamond model.
Contextual research and user studies informed the redefinition of design goals and
requirements. Several design concepts were developed and tested, including Light Collage
and Unfolding Manuscript. Iterative evaluation and prototyping provided insights into
interaction, spatial design, and narrative potential, which shaped the development of the
final concept.

The resulting design is an interactive light installation that transforms exhibition windows
into a stage for imaginative storytelling, inspired by manuscript objects. By integrating light,
narrative, and participation, the installation invites school groups to unfold and experience
stories that draw on diverse religious and cultural contexts. Recommendations are included
to guide future development and ensure effective implementation based on evaluation
findings.



Over the past six months, | was lucky to take part in a journey of museum design. As the
final project of my two-year master’s study, this experience has taught me many things |
had not anticipated, and it has given me the courage to pursue my future career as a
designer with greater confidence.

| would like to express my sincere gratitude to my two supervisors from TU Delft, Jeff and
Arnold. For me, this was an entirely new topic, yet they consistently offered
encouragement, valuable advice, and fresh perspectives. Each meeting with them not only
brought me new insights but also, almost miraculously, eased some of the pressure | felt
during the process.

My heartfelt thanks also go to Merith from the MCC educational team. Without her and the
museum’s generous support, this project would not have been possible. She made every
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| am deeply grateful to my family in China, who continue to care for me from afar and
provide me with warmth and strength while I live in the Netherlands.
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In this thesis, | used ChatGPT (OpenAl) as a supportive tool for language refinement, rephrasing,
and translating notes, as well as for generating illustrative images to visualize design concepts.
All outputs were reviewed and edited by me to ensure alignment with the research context and
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1.1 Project Overview

This graduation project explores how light can
be used as a medium for symbolic storytelling
and imaginative engagement within the
context of Museum Catharijne Convent (MCC)
in Utrecht. The project is developed in
collaboration with MCC, as part of its
upcoming renovation (2026-2028), and
responds to the museum’s renewed focus on
creating immersive, meaningful experiences for
school group visitors.

The central design task is to create an
interactive light-based installation situated in
one of the museum’s ground-floor galleries.
This installation aims to engage visitors—
particularly students from primary to
secondary education—by stimulating their
imagination, allowing them to reflect on the
unseen, the spiritual, and the symbolic
dimensions of cultural heritage.

The theme of the exhibition space will be “The
Power of Imagination”, as defined by the
museum’s curatorial vision. Rather than
communicating through text or traditional
object displays, the installation will explore how
gesture, light, and atmosphere can become
narrative tools—inviting visitors to not only
receive meaning, but to actively co-create it.

To realize this vision, the project combines
design research, user observation, curatorial
analysis, ideation, and prototyping. It draws
inspiration from both the museum'’s physical
space and its permanent collection, and is
grounded in insights gathered from user
research and a set of redefined design
requirements. The final design underwent
multiple iterations and tests, with user
feedback collected throughout the process.



1.2 An Overview of the Desigh Background
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Figure 1.1 Entrance of Museum Catharijne Convent

Museum Catharijne Convent (MCC) is a
renowned museum in the Netherlands that
houses a beautiful and extensive collection of
medieval art. Located in Utrecht, the
Netherlands, it is dedicated to exploring and
sharing the aesthetic, cultural, and historical
value of religious heritage (see Figure 1.1). In
addition to its permanent collection, the
museum regularly hosts temporary exhibitions
that explore diverse topics related to religion,
spirituality, and culture from both historical and
modern perspectives (see Figure 1.2).

Past exhibitions

Temporary exhibition
Between heaven and war

February 21 - June 15, 2025

From February 21 to June 15, 2025, the finest art from the interbellum, the turbulent
period between the two world wars, was on display. In this exhibition, visitors
discovered the diversity of modern art between 1918 and 1939 and the personal
stories of leading artists.

READ MORE

Temporary exhibition

Under the spell of the Middle Ages

October 18, 2024 - January 26, 2025

Sparkling colors, dazzling gold paint, and meticulously painted scenes. In 2024, visitors
could enjoy rare medieval masterpieces from three top collections: De Haar Castle,
Huis Bergh Castle, and Museum Catharijneconvent. This art was on display together
for a one-time only.

Figure 1.2 Past temporary exhibition in MCC



From 2026 until its reopening in 2028, MCC will
undertake a comprehensive renovation of its
permanent exhibition spaces, affecting most of
the gallery areas. This renovation will not only
transform the physical structure of the
exhibitions but also redefine the visitor route,
aiming to improve the overall flow and
experience. The project also provides the
curatorial team with an opportunity to reflect
on and redesign how the museum'’s stories are
presented. Therefore, a new curatorial theme,
“The Power of Imagination”, will become the
theme of museum’s permanent exhibition, and
the design project discussed in this report will
be part of this exhibition. This theme is further
discussed in Chapter 2.3.

Figure 1.3 Utrecht, the city where MCC is located
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Figure 1.4 Museum Catharune Convent, Utrecht, photo by STUDIO LOUTER
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1.3 Design Challenge

1.3.1 Problem Definition

The exhibition space of a museum is more than
just a setting for history and art—it is a place
where visitors engage in a dialogue with
culture. The current exhibition space of MCC is
set within an ancient convent, where artifacts
are displayed alongside labels providing textual
descriptions. The museum now needs to
deepen and redesign the starting concept in
order to give visitors an experience that evokes
imagination. Visitors typically move through the
space following the arrangement of the
objects, reading the information, and observing
the exhibits. The question was whether there
was a way to use light to tell a story that
allowed people to experience more than the
fixed and immobile exhibition and enjoy the
power of imagination.

Figure 1.5 Entering Museum Catharijne Convent



Figure 1.6 A view from the MCC courtyard, photo by MCC

1.3.2 Key Design Questions

In this project, | aimed to work around the
concept 'Power of Imagination' and create an
experience for museum visitors with light.
Within the scope, key challenges included:
How to stimulate people’s imagination using
light? How can the museum artefacts play a
role in a light-based experience? What stories
should be involved to create the experience?
What should visitors be doing before, during,
and after the journey? How can individual and
group visitors enjoy the journey together? How
can these elements fit in the Museum
Catharijne Convent?

By understanding user needs and developing
renovations based on them, the visitors can
gain a new experience in the museum instead
of the traditional way of static viewing. At the
same time, the museum can improve visitor
experience and convey information in an
attractive way.

1.3.3 Design Goal

| aim to create an experience that stimulates
people’s imaginations using light, museum
artifacts, and spiritual storytelling for
individuals and groups visiting Museum
Catharijne Convent.

1.3.4 Keywords

Imagination

Museum design
Museum school group
Light show

Interaction design
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1.4 Methodology

1.4.1 User-centered Design

User-centred design (UCD) is an iterative design approach aimed at creating products through
understanding the context of use, defining requirements, developing solutions, and evaluating
them with user feedback (van Boeijen, Daalhuizen, van der Schoor, & Zijlstra, 2013). In this
project, | applied the UCD process to identify and understand the target audience, establish
design requirements, and guide the iterative development and testing of design solutions.

1.4.2 Double Diamond Model

Figure 1.7 Model of the Double Diamond design process. Reproduced from The Double Diamond: A
universally accepted depiction of the design process by Design Council, 2005, Design Council
(https://www.designcouncil.org.uk/our-work/skills-learning/tools-frameworks/the-double-
diamond/). Copyright 2005 by Design Council.

The project follows the Double Diamond design process model (Design Council, 2005; see Figure
1.7). In the first diamond, during the diverging and converging phases of research, | began by
exploring the theme of "the power of imagination." This included investigating the spatial qualities of
the museum, the role of light within museum environments, and conducting user research.

Based on the insights gathered, | moved into the second diamond by redefining the design goal and
target audience. This led to an ideation phase in which | generated and evaluated multiple design
directions. From these, two concepts were developed further. After testing and evaluation, one
concept was selected for refinement, prototyping, and iterative improvement.



1.5 Report Structure Overview

Discover

Define

Develop

Deliver

Figure 1.8 The Report Structure Overview
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1.6 Personal Motivation

As a museum lover, | have always been
fascinated by how interactive design
transforms museum visits into engaging and
immersive journeys. Thoughtfully designed
exhibits inspire me, making exploration both
enjoyable and meaningful. However, | have also
experienced moments of information overload,
where excessive input left me feeling
overwhelmed. These experiences motivate me
to reflect on how museum storytelling and
experience design can better guide and
support visitors.

Through this project, | aim to deepen my
understanding of museum design and to
explore user experience research within the
museum context. | am particularly interested in
storytelling and experience creation, as they
play a crucial role in making exhibitions more
engaging and accessible. Additionally, this
project provides an opportunity to gain insights
into working within cultural and educational
institutions, equipping me with valuable skills
for my future career.

Figure 110 Me on the secret staircase of the MCC
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Image: Glass corridor in Museum Catharijne Convent



2.1 Introduction

This chapter provides the contextual and
theoretical foundation for the design of an
interactive light installation for Museum
Catharijne Convent (MCC). It begins by
introducing the spatial characteristics and
historical significance of the museum,
establishing how its architectural atmosphere
and curatorial approach influence visitor
experience. The chapter then explores the
thematic relevance of imagination within MCC'’s
mission and the museum's intent. Finally,
special attention is given to the role of light in
the museum context. Drawing from case
studies, | identify four key functions of light in
exhibitions—ranging from emotional expression
to interactive storytelling—which serve as a
conceptual basis for the design.

Image: Decorative fragment from Object No. ABM h20, f. 34r
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2.2 MCC and its Spatial Experience

2.2.1 History of MCC

Museum Catharijne Convent is housed in a centuries-old complex
located in the heart of Utrecht’s historic city centre. The site has a
layered history that began in the 14th century, when it was used as
a shelter for the homeless. In the 15th century, it was acquired by
the Carmelite order and transformed into a convent, introducing a https://www.catharijneconvent.ni/
monastic presence that shaped the building’s architectural form and

spiritual atmosphere.

Museum
Catharijne
Convent

Over time, the complex took on new functions. It was later used by
the Knights of St. John as a hospital—a role it continued to serve
until the early 19th century. In the years that followed, the building
underwent various other uses before being officially converted into
a museum in 1979, focusing on Christian art and medieval heritage
in the Netherlands (Museum Catharijne Convent, n.d.).

Today, Museum Catharijne Convent stands as a space where
history, religion, and art intersect. Its long and varied past is not only
reflected in the architecture, but also in the quiet, contemplative
atmosphere that continues to influence how visitors move through
and engage with the museum.

Figure 2.1 Main Entrance of MCC at Lange Nieuwstraat, Utrecht Figure 2.2 Peaceful Atrium in MCC


https://www.catharijneconvent.nl/

2.2.2 Exhibition Space

The existing all-ages exhibition spaces at MCC
are divided into the permanent exhibition and
the temporary exhibition. The permanent
exhibition is located on the ground floor and
basement level of the main building complex,
while the temporary exhibition is housed on the
second floor of the former monastery. In
addition, there is a dedicated exhibition space
for children also located on the second floor
(see Figure 2.5).

Although the museum focuses on medieval art,
its curatorial approach embraces a sense of
creativity and surprise. Throughout the
museum, various design interventions aim to
enrich visitor experience—for example, by
projecting animated figures from artworks onto
corridor walls or juxtaposing contemporary
artworks with ancient relics (see Figure 2.3 and
Figure 2.4). These contrasts not only enrich the
visual experience but also invite visitors to
reflect on the evolving meanings of faith,
culture, and symbolism over time.

Forecourt 240 m?
(per floor) Ground floor 664 m?

Figure 2.3 The projection on corridor roof

Figure 2.4 The contemporary artwork in MCC,
Path and Puddle by Kasper Bosmans. Photo by

Gunnar Meier

3rd floor 320 m?
2nd floor 298 m?

Courtyard 460 m?

Ground floor 504 m?

Basement

Monastery complex

Figure 2.5 The sketch of Museum Catharijne Convent buildings

Canal house
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The exhibition space of interest for this project
is located in the ground floor of Catharijne
Convent Museum, which was originally part of
a monastery building and carries heavy
religious and historical memories. The
exhibition space is an elongated rectangle,
approximately 18.7 meters long and 7.7 meters
wide (see Figure 2.6). Its monastic architectural
form and restrained structure foster a quiet,
contemplative atmosphere(see Figure 2.7).

Current
Entrance

[ I

w/'gL

Exhibition space

Exit

Corridor Exhibition I

Continue
visiting

Figure 2.6 Current floor plan

Figure 2.7 Current exhibition space of the project ‘The Power of Imagination’



Figure 2.8 Windows in the exhibition space

One side of the exhibition space is a solid wall
with two small doorways functioning as
entrances and exits. The opposite side
features six large windows, each measuring 1.6
meters wide and 3.6 meters high, providing
natural daylight to the space. The current
exhibition in this room displays a selection of
medieval statues and paintings from the
museum’s permanent collection, without a
unifying thematic narrative. Visitors enter from
a doorway at the far end of the space and exit
through a side door that leads into the
adjacent corridor gallery (see Figure 2.9),
where the rest of the permanent exhibition
continues.

Figure 2.9 Current corridor exhibition
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2.2.3 Renovation Plan of MCC

As part of its upcoming renovation plan
(scheduled for 2026-2028), MCC will undergo a
significant reorganization of its spatial layout
and visitor routing. The current main entrance
will be relocated to the outer edge of the
building complex, fundamentally changing how
visitors enter and navigate the museum (see
Figure 2.10).

The existing first gallery, which is currently
located in a semi-basement level, will be
repurposed as a cloakroom and restroom area.
In turn, the gallery relevant to this design
project—located on the ground floor—is
planned to become the new entry exhibition
space. It will introduce visitors to the museum
through the thematic lens of “The Power of
Imagination”, serving as the entry point to the
overall museum narrative. This repositioning
means that the exhibition space of interest to
the program will no longer be located mid-
exhibition, but will be the first permanent
exhibition room encountered by all visitors upon
entering the museum.

Figure 2.10 The new main entrance of Museum Catharijneconvent seen from the forecourt,
KAAN Architecten



The renovation will also significantly reshape
the visitor flow throughout the museum. In the
updated design, the current corridor exhibition
space will be transformed into an introduction
zone for the exhibition, particularly tailored for
school group visits. As illustrated in the new
curatorial layout (see Figure 2.12), the revised
visitor route is highlighted in red, indicating the
redefined entry sequence and spatial rhythm of
the exhibition experience.

Figure 211 Current exhibition space

- Nl |

Figure 2.12 Curatorial plan for the exhibition ‘The Power of Imagination’, by STUDIO LOUTER
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With six large windows, the gallery is now not
exposed to direct sunlight, but the natural light
is still abundant and soft, providing a good
base of light for the current exhibits. This
diffused natural light maintains a consistent,
quiet light level throughout the space. In the
future, if a light show is to be set up in the
exhibition hall, it will be necessary to consider
dimming the overall space and controlling the
lighting.

According to the museum, the renovated
gallery will have full control over lighting
conditions to support future light shows. This
means the six windows will be fully covered or
sealed off. When no light show is in progress,
simulated natural lighting will be used to
maintain an appropriate ambient light level in
the space.

Figure 2.14 Window in the exhibition space

Figure 213 A Window in the Corridor of Museum
Catharijne Convent

Figure 2.15 Window size
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2.3 Imagination and Museum MCC

As part of the upcoming renovation, “The Power of Imagination” will become the central curatorial
theme of the museum. Therefore, understanding the concept of imagination—and its relevance to
MCC's mission and historical context—forms a crucial foundation for the design of the light-based

installation.

The concept of imagination plays a pivotal role
in the development of human consciousness
and experience. According to Enigma of Mind:
A Theory of Evolution and Conscious
Experience (Lin & Lomas, 2022), imagination is
an evolved cognitive capacity that allows
humans to create internal mental models,
simulate alternative realities, and construct
symbolic meaning. This evolutionary function
of imagination suggests that it is not a luxury,
but a survival mechanism—one that enables
emotional abstraction, future planning, and
spiritual projection.

Imagination plays a central role in how we
engage with art. According to Sheppard (1991),
imagination functions in two distinct but
complementary ways: it allows us to "see and
feel" as if we were within the artwork—
enhancing empathy and immersion—and it
helps us "go beyond" the artwork’s surface to
interpret symbolic or philosophical meanings.
These dual functions not only enrich aesthetic
experience but also deepen our understanding
of art and the human condition.

In religious contexts, imagination is often
activated through the unseen, the doubtful,
and the sacred. Stories such as Jesus casting
out seven demons from Mary Magdalene (see
Figure 2.16) demonstrate the importance of
“seeing to believe,” where belief is catalyzed
through personal visual/spiritual revelation.
Among the exhibits in MCC's collection, the
power of imagination is a source of art creation
and an important link between visitors and the
exhibits (see Chapter 2.5).

Figure 2.16 Demonenuitdrijving bij Maria Magdalena by
Helen Verhoeven (2020). Photo by Museum Catharijne
Convent.

The concept of liminal space offers a valuable
theoretical lens for understanding how
museum environments can spark imagination
and foster transformative experiences. Liminal
spaces in museums offer conditions for
imagination and transformation—not through
information overload, but through atmospheric
ambiguity and sensory thresholds (Liedgren,
Gaggioli, & Desmet, 2025). Such spaces invite
visitors to actively interpret rather than
passively receive. To evoke this state,
exhibitions can spark narrative desire, use
optimized abstraction to maintain mystery, and
create immersive moments that suspend
disbelief, encouraging deeper emotional and
cognitive engagement.

26
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2.4 The Roles of Light in Museum

The museum was expecting me to provide a
light-based design proposal for the new
curatorial programme. In sacred architecture
such as churches, light has long been used to
create a spiritual atmosphere, symbolizing
transcendence and connecting visitors to an
experience beyond the material space (see
Figure 2.17). To explore the potential roles of
light in museum exhibitions, | began by
formulating a series of guiding questions:
How does lighting affect the viewer’s
perception of the exhibition’s atmosphere and
space? Can lighting take on a narrative or
symbolic function? How does interactive
lighting design enhance the audience
engagement experience?

These questions served as a starting point for
my research into lighting design strategies and
artistic installations. Through the case study
process, | identified four functional roles of
light in museum:

Light Evokes Emotion

Light Changes the Aura of a Space

Light as Part of a Storytelling

Light as a Medium of Interaction

These examples have inspired me to consider
how light can be thoughtfully applied in
museum design and also inspired my
subsequent explorations of design using light.

Figure 2.17 Light in Sagrada Familia, phoyo by Joan
Tomas



2.4.1 Light Evokes Emotion

Figure 2.18 Skyspace by James Turrell, 2016

Figure 2.19 The weather project by Olafur Eliasson, 2003

Figure 2.20 TeamlLab Borderless TOKYO, 2024

In an artist's creation, light can be a powerful
medium for evoking emotions and immersive
experiences. For example, James Turrell's
Skyspace (see Figure 2.18) manipulates
natural and artificial light to alter perception.
The changes in color create a meditative and
contemplative environment that draws the
viewer into a slow, introspective state. Olafur
Eliasson's The Weather Project (see Figure
2.19) at Tate Modern used the monumental
artificial sun and mist to simulate natural
phenomena. Lying under the ‘'sun’, the warm
glow and collective experience evoked a
sense of comfort, communal feeling and
reflection. This artwork shows that light in
Eliasson’s installations evokes strong
emotional responses by challenging habitual
perception and encouraging viewers to reflect
on themselves within the environment (Wang,
2018).

Beyond artistic practices, research has
demonstrated that projection-based
installations can foster emotional immersion
(Zhao, Qi, & Wang, 2025). TeamLab's digital
installation in Tokyo (see Figure 2.20)
immerses visitors in a dynamic, ever-changing
light environment that responds to movement.
These interactive spaces evoke feelings of
awe, wonder and playfulness, highlighting
how light can enhance engagement.

Together, these works demonstrate how light
can transcend illumination to act as an
emotional and narrative force in art and
exhibition spaces.
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2.4.2 Light Changes the Aura of a Space

STUDIO ROOSEGAARDE

Figure 2.21 Waterlicht by Studio Roosegaarde, 2015

Light holds a powerful capacity to transform
space—not only by illuminating it, but by
reshaping how people perceive its
atmosphere. Rahimi and Steen (2020) argues
that changes in light can manipulate spatial
perception, altering impressions and
boundaries, and thus act as a key factor in
shaping experience of space. In Studio
Roosegaarde’s Waterlicht (2015), blue beams
of light interlace in the night sky to form
flowing "waves," turning Museumplein into a
dreamlike "underwater world" that evokes
reflection on rising sea levels and the forces
of nature (see Figure 2.21 and 2.22). In Lotus
Dome (2012), light passes through an
intricately structured dome installation,
casting dynamic and sacred shadows inside a
church (see Figure 2.23). This breaks the
stiliness of the historic architecture, infusing
the solemn religious space with interactivity
and vitality.

These two light installations demonstrate how
light can change the aura of a space, whether
the space is an indoor historical venue or an
outdoor public space, light has great potential
to change the atmosphere of the space.

CONTACT

Figure 2.22 Waterlicht by Studio Roosegaarde, 2015

Figure 2.23 Lotus Dome by Studio Roosegaarde, 2012



2.4.3 Light as Part of a Storytelling

Figure 2.24 Chinese shadow puppetry,
UNESCO

In animation practice, lighting usually functions
as an essential storytelling device, shaping
mood, directing attention, and conveying
narrative meaning beyond dialogue or action
(Katatikarn & Tanzillo, 2016). More broadly, light
demonstrates unique expressive power and
imaginative potential across different cultural
and artistic practices. Chinese shadow
puppetry (see Figure 2.24), with its long-
standing history, projects silhouetted figures
onto a screen, where light and shadow not only
bring static images to life but also create
spaces of “visual absence” that spark the
audience’s imagination, allowing the story to
extend beyond the visible.

In contemporary performing arts, Tree of
Codes (2015), a collaboration between Olafur
Eliasson and Wayne McGregor, further expands
the narrative potential of light (see Figure 2.25).
The dynamic lighting system interacts closely
with the dancers' movements, continuously
transforming the stage and acting not only as a
mood-setting device but also as an "invisible
narrator" that drives the progression of the
plot.

Figure 2.25 Tree of Codes, Studio Olafur Eliasson, 2015

Figure 2.26 "Forest of Light" by Sou Fujimoto, 2016

Sou Fujimoto’s Forest of Light (2016) draws
from the traditional stage spotlight,
reinterpreting overhead lighting as a spatial
language. By inviting audiences to move
through cones of light, the work creates a
dynamic narrative of human interaction within
space (see Figure 2.26).
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2.4.4 Light as a Medium of Interaction

Q i m as o O
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