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Abstract
Awe, the feeling of encountering something greater or more powerful, has been explored in
design and the arts. However, the potential of creating awe through the interplay of light and
textiles remains underexplored. While the possibilities are vast, the precise tuning of their
respective qualities to elicit a sense of awe over time have yet to be thoroughly investigated.
This project aims at creating a light sculpture that elicits a visual awe experience by
experimenting with interactions between the material organza and lighting.

To start and give direction to the project, the Material Driven Design (MDD) method was
used. Moreover, a literature review about awe, organza, light and light-material interactions
was carried out. Besides, three separate experiments were conducted involving 22
participants in order to find which variables of organza and lighting would elicit what
emotions, what rate of a visual awe experience and what meanings/associations by using an
adapted version of the Experiential Characterization toolkit from the MDD method.

The results of the three experiments showed that high-intensity red and blue lighting colours,
a hole-patterned organza construction and the room's lighting turned off elicits the highest
rating of the awe experience.

The final light sculpture – made from organza with circular patterned holes, high-intensity red
and blue lighting and projections of storytelling dynamic light textures – elicits a visual awe
experience of different intensities during one loop of three light textures.

The process of designing this installation serves as a case study demonstrating how the
interplay of light and organza can evoke awe and enhance people's experiences, potentially
leading to benefits such as increased state of focused attention and awareness on the
present moment and improved psychological well-being.

Keywords: awe experience, lighting design, organza, dynamic light textures

Hümeyra Koç, Master thesis, 2023, Delft University of Technology.
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Terminology
Awe: the feeling when you encounter something that is greater or more powerful than
yourself. You feel overwhelmed and need a moment to adjust.

BRDFs: Bidirectional Reflectance Distribution Functions

BTF: Bidirectional Texture Function

Collimated Light Source: A light source in which all light rays are parallel and do not
diverge, often used in precision optical systems.

Glint Patterns: Patterns of bright, small, and transient flashes or reflections of light, often
seen when light interacts with shiny or textured surfaces.

MDD: Material Driven Design

Occlusion Effect: A perceptual phenomenon where an object is perceived as partially
hidden or obscured by another object, contributing to the sense of depth and realism in
visual scenes.

Organza: A shiny type of textile that is available in many colours

Perceptual Psychology: A branch of psychology that focuses on understanding how
humans perceive and interpret sensory information, including visual, auditory, and tactile
stimuli.

Reflectance: The ability of a surface to reflect light, often expressed as the ratio of reflected
light to incident light.

Spherically Diffuse Light Source: A light source that emits light uniformly in all directions,
creating omnidirectional illumination.

Specularity: The quality of having a mirror-like or glossy surface that produces clear and
distinct reflections.

Split (Off-)Specular Reflection: The separation or analysis of reflections that occur in
directions other than the mirror-like specular reflection.

Split Specular Scattering: The isolation or study of the scattering of light in a single,
mirror-like direction when it interacts with a surface.
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1. Introduction
Stress, anxiety, and low self-esteem is a result of insufficient sleep, declining grades, chronic
procrastination, an unhealthy diet, and a higher risk of dropping out among college students
of which 78% struggle with managing time during college (I Do Design Studio, 2021).

Experiencing awe has the potential to shift one's perception of time availability. This
phenomenon is associated with a multitude of advantages for one's health and overall sense
of wellness (Rudd et al., 2012). Additionally, the awe experience has been shown to boost
emotions related to social connectedness, personal contentment, and the sense of having
an abundance of time, as indicated by the research conducted by Monroy and Keltner
(2022).

While the interaction between light and various materials, including textiles, presents
numerous opportunities to evoke awe, the tuning and relations between the qualities of
organza to consistently elicit this emotional response remains an underexplored area of
study.

1.1 The assignment
This report covers the graduation project for the master Integrated Product Design. The
project is in collaboration with Noëlle van der Hagen, an artist who works with organza - a
shiny type of textile that is available in many colours - as the main material for her artworks.
The assignment is to create an awe experience through research and experimentation on
the interaction between organza and lighting, which will have multiple rounds of testing with
participants. The project is given direction by the use of the Material Driven Design method
by Karana et al. (2015), a flexible method for designers, whose starting point is a material.

The report will be presented in the following structure. Chapter 2 will provide a literature
review on the awe experience, the organza material, lighting, light-material interaction and
the Material Driven Design method, and a practice review on existing examples of light and
textile sculptures. The experimentation consisting of three studies can be found in chapter 3.
The final design is illustrated in chapter 4. Chapter 5, 6 and 7 lay out the discussion,
conclusion and recommendations. The referencing has been done according to the APA
style.
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1.2 Noëlle’s Artworks
Noëlle van der Hagen is an artist mainly working with organza. She makes sculptures by
shaping the organza fabric and attaching it in different parts with threads hanging from the
top part of a metal frame (see figure 1). The ends of the threads contain weights in order for
the threads to stay vertical and as a decorative part of the sculpture. She shapes each
artwork differently and uses various combinations of colours. Lately, she started adding
spots at the bottom of her artworks to enhance the artwork and create shadows.

Figure 1: Noëlle’s artwork “Summer: Lichtsculptuur Summer” (Hagen, 2021)
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2. State of the Art
This chapter starts with multiple contents of the conducted literature review, which are 1.
Awe experience, 2. Organza, 3. Light, 4. Light-material Interactions and 5. Material Driven
Design (MDD) method. The second subchapter “Organza" is the textile this project
integrates and the last subchapter “Material Driven Design (MDD) method” is how the project
will be approached. Afterwards, the findings from the review of practice and benchmarking of
identified cases are presented.

2.1 Literature Review
The literature review is conducted by looking into different sources, like articles in scientific
journals, websites and books by searching for particular keywords like awe, organza,
atmosphere perception, lighting. Besides, there has been a look into areas like design,
materials, emotions, light and textile interactions, etc. The organza subsection is
complemented with observations on Noelle's practice.

2.1.1 Awe Experience

What is awe?
According to Emotion Typology (2022), awe is “the feeling when you encounter something
that is greater or more powerful than yourself. You feel overwhelmed and need a moment to
adjust.” It is commonly described as an emotional response to something vast, or
extraordinary. “Vastness can refer to perceptual vastness, as in viewing an enormous
mountain or a towering building – or it can refer to conceptual vastness, as in hearing an
idea with enormous implications or meditating on the meaning of eternity” (Yaden et al.,
2018). The more novel the awe eliciting situation is, the higher awe is experienced. It can be
triggered by natural wonders, artistic masterpieces, etc. Awe shares a strong connection
with fascination and dreaminess, as they are all emotional states that evoke a sense of
wonder and enchantment (Desmet, 2012).

Experiencing awe can be both positive, like being on top of a mountain after a hike, watching
the massive starry sky and negative, a threatening situation for example, like a natural
disaster where a tornado is approaching, which goes hand in hand with powerlessness
(Gordon et al., 2017). In this project, the focus will be on creating a positive awe experience.
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What are the effects of an awe experience?
Awe causes both physical and psychological changes. According to Yaden et al. (2018),
there are six ‘facets’ of awe, which include:

● Vastness, as mentioned above;
● The need for accommodation, changes in the mental schemas to be able to process

an experience;
● Altered time perception, where time moves slower;
● Self-diminishment, reducing or making certain aspects of the self less conspicuous;
● Connectedness, deeper feeling of connection with surrounding people and things;
● Physical sensations, in psychophysiological and behavioural level (goosebumps,

facial expressions)

According to Rudd et al (2012), experiencing awe is a way to change the perception of how
much time is available. Awe has many benefits when it comes to health and wellbeing as
well. The results of the study found that: people perceive that they had more time available;
it lessened impatience of people; people have a more strongly desire to spend time helping
other people; participants got a momentary boost in life satisfaction through a small dose of
awe. In addition to these benefits, according to Monroy & Keltner (2022), the awe experience
also increased feelings of social integration, personal well-being and feeling of having ample
time. A more detailed visual can be seen in figure 2.

Figure 2: Effects of awe experience (Monroy & Keltner, 2022)

According to the findings of Piff et al (2015), the experience of awe influences prosociality.
When looking at naturally aroused awe, where people looked at towering trees from below, it
caused more helpfulness, more ethicality and less entitlement. People make more ethical
decisions, are more generous to strangers and exhibit more prosocial values in the case of
experimentally induced awe.
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What are examples of awe experiences?
The concept of awe has been experimented/applied in various designs, in which some have
integrated digital experiences such as virtual reality. Chirico et al (2018) argued that virtual
reality (VR) is a powerful tool for inducing awe in controlled experimental environments, as it
can induce a deep sense of "presence" in participants. Their study not only offered empirical
evidence to support this idea, but also presented a well-supported design and validation of
four immersive virtual environments (VEs).

Another study by Mueller et al. (2023) takes an innovative approach through three case
studies (see figure 3):

1. Playful jogging experience: integration of quadcopter technology, achieved with a
custom drone for a captivating hovering encounter;

2. A mobile app with ingestible wireless capsules: monitoring of gut gases advancing
the understanding of their impact on health;

3. Shape-changing interfaces and interiors: bench changing shape to experiment
interaction with the environment.

Figure 3: Jogging with quadcopter (left) and shape-changing bench (right)
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2.1.2 Organza

What is organza?
Organza is a plain-woven textile that has a sheer and shiny appearance. It is originally made
from silk, but there are also versions made from synthetic fibres, like polyester and nylon
(What is organza Fabric? Exploring how it’s made, origins and uses, n.d.). It is a lightweight
and breathable material, due to its weave consisting of holes. The more the holes per square
unit, the higher the quality of the organza (MasterClass, 2021). The shininess and
transparency make organza recognisable. It is also a stiff and regular textured fabric, so it is
not stretchy when being pulled and comes in any colour (Areatecnica, 2023).

Organza consists of different types, in which the differences are mostly physical. Nearly all
varieties of organza exhibit transparency owed to the relatively wide holes between the
threads. Additionally, they display split specular scattering, resulting in double, rather than
single, highlight structures or reflection lines due to the weave patterns (Pont & Koenderink,
2003). The topic of split specular scattering will be addressed in more detail in section 2.1.4
"Light-material Interactions".

Figure 4 on the next page shows the types of organza, of which the top row shows the
previously mentioned double reflection lines especially. Crystal organza looks glittery, as if
there are tiny little pieces of glitter reflecting the light. The glittery appearance is generated
by micro-highlights, which are greatly influenced by both the lighting conditions and the
viewing angle. This leads to glint patterns that exhibit rapid variations when subjected to
movement or changes in perspective (Zhang et al., 2019).

Mirror organza on the other hand looks more shiny and transparent. It shines the most
compared to the other types of organza, which occurs because the threads, it is composed
of, have a high level of specularity, causing it to exhibit particularly strong highlights. The
highlights, which are the lightest parts on the organza in the form of two lines - as mentioned
earlier - created by light reflecting back, are clearly visible. Satin organza, as the name
suggests, is a type of organza that shares the shininess of satin and looks less transparent.
Crushed organza is also less transparent with intentional wrinkles. Shot organza consist of
warps and fillings dyed in different colours, creating a colour gradient. The colour shifts
observed - when viewing these fabrics from different angles - primarily results from an
occlusion effect (Pont & Koenderink, 2003). When observing the fabric, foreground threads
obscure those behind them in three-dimensional space. So, the frontmost thread's colour
dominates the fabric's appearance. Front threads both block and obscure those behind
them, influencing the fabric's colour perception. When the light source is behind the
observer, the pure occlusion effect is observed with minimal shadowing. Changes in the light
source's position can mask the occlusion effect. The fabric's colour shift is partially due to
this (Lu et al., 2000). Lastly, embroidered organza, is either crystal or mirror organza with an
addition of embroidery. All these examples of organza are commonly used in the fashion
industry, for wedding dresses, evening gowns, decoration, etc. (MasterClass, 2021).
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Figure 4: Types of organza (Crystal Organza Wholesale Fabric in Ocean Blue 927, (n.d.); Mirror Organza Fabric Ivory, by the
yard (n.d.); Organza two-tone – Brons met goud (n.d.); Ivory Crushed Organza (n.d.); Red And Blue Plain Blue Shot Red
Organza, For Garments (n.d.) and Beige Sequins Embroidered Organza Fabric (n.d.))

Where does organza come from?
Organza is mainly produced in Asia, as can be seen in figure 5 on the next page. Several
millennia ago, silk, the original fibre with which organza is made, was produced and
manufactured in East Asia, of which the countries are now known as China and India
(Sewport, n.d.). In that time period, silk was so valuable that a trade route emerged, called
the Silk Road. The ancient Silk Road was a way to export silk due to it connecting the West
with the Middle East and Asia (Britannica, 2023). This was the only way to obtain organza in
Europe in the time of the Middle Ages and the Renaissance. Till this day, China and India
stay the biggest production markets and exporters of silk. Both countries produce organza
yarn as well, which is sometimes spun into a fabric.

On the other hand, while the United States is the original developer of polyester/nylon fibres,
China is the biggest producer of polyester and the biggest exporter of nylon. So in the case
of synthetic organza, it is also made more commonly in China (Sewport, n.d.)
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Figure 5: Countries where organza is produced (Organza Fabric Production in the World, n.d.a)

How is organza made?
According to Sewport (n.d.), the production of organza is done in five steps. Figure 6 on the
next page shows a visualised summary of these steps. The first step of making organza
fabric is the production of the materials itself, which can vary between silk or synthetic fibres,
like polyester or nylon as mentioned before. After that, each fibre is twisted, which is
followed by the fibres being twisted around each other in the opposite direction, like shown in
figure 7. This makes organzine, coming from Organzi, the old name of a city in Turkestan,
which at the time had a very famous market where silk was sold (Carletto, 2020). The next
step is to comb and treat the yarn with acid in the case it is made from silk, since synthetic
fibres are already stiff. This helps the final organza to be stiff before being spun into a fabric,
which is the differentiating factor of organza from silk. The last step would be to weave the
fabric into organza where factors like seam appearance, seam stiffness, and seam pucker
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should be carefully taken into consideration (Sewport, n.d.). Figure 8 shows a simplified
step-by-step flowchart of the material making process.

Figure 6: Production of organza (Organza Fabric Production in the World, n.d.b)

Figure 7: Fibre twisting into organzine (Silk Organzine, 2018)
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Figure 8: Simple material making process flowchart

How are Noëlle’s organza artworks made?
In order to make the artworks of Noëlle, mentioned in the introduction, some post-processing
techniques should be performed after the explanation of the making of organza in the
previous section. Below is the follow-up flowchart of the post-processing part, which results
in the final artworks based on the explanations of Noëlle (see figure 9 on the next page).
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Figure 9: Post-processing flowchart
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2.1.3 Light
According to Stokkermans et al. (2017), “light has a major influence on the impression of a
space. Light has been found to affect the visual appearance, the affective appraisal and the
appreciation of a space. Therefore, the lighting in a room should be carefully designed in
order to support its function.” Without light, nothing visual could be perceived. Light is always
involved when seeing something, in the form of daylight and/or artificial light.

Ambient, focus and brilliance
Richard Kelly, a visionary in lighting design, integrated ideas from perceptual psychology and
stage lighting to create a groundbreaking concept. He introduced three functions of lighting:
ambient, focal glow and play of brilliance (figure 10).

Ambient light provides general illumination for various visual tasks, facilitating orientation
within spaces and enabling smooth movement throughout. It lays the foundation for a well-lit
environment, ensuring that fundamental needs are met.

Focal glow emerged as an essential aspect of Kelly’s approach, strategically highlighting
significant areas of the object against a backdrop of ambient light. By creating a structured
visual environment focal glow allows for quick and effortless perception, while also directing
attention to specific objects and showcasing aesthetics.

The play of brilliance, the third function, acknowledges its potential beyond functionality. It is
the beauty of light itself. From the mesmerising flicker of a candle to the grandeur of a
chandelier, the play of brilliance enhances spaces with an atmospheric charm, elevating
them into captivating realms.

Kelly’s approach empowered designers to synchronise light with architectural elements and
fulfil the perceptual needs of space occupants (Ganslandt & Hofmann, 1992).
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Figure 10a: Example ambient lighting (Nikel, 2018) Figure 10b: Example focal glow (Highsmith, 2018)

Figure 10c: Example play of brilliance (Galkovsky, 2007)
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Atmosphere perception
The perceived atmosphere in a room is mainly determined by lighting, consisting of artificial
light and natural daylight permeating the room (Stokkermans et al., 2015). It is capable of
changing the affective state of people (Vogels et al., 2008). The concept of atmosphere
perception encapsulates the affective meaning of an environment, which is capable of
orchestrating shifts in individuals' long-term emotional states. It is known as the way the
affective meaning of environments is experienced by people (Kuijsters et al., 2012).

Atmosphere delineates itself through four core dimensions: cosiness, liveliness, tenseness
and detachment. Unlike mood, atmosphere is not an emotional state, but rather a cognitive
appraisal of the environment. It is a subjective impression that is closely linked to anticipated
effects on mood, but does not necessarily reflect the actual impact on emotions (Vogels et
al., 2008).

Creating a particular atmosphere through lighting requires deciphering the interaction
between atmosphere and the perceptual attributes of light. The process involves
understanding how these perceptual attributes of light can be derived from its physical
distribution. Changing luminaire types, spatial arrangements and the overall luminance of the
light composition produces different perceptual attributes of light, which in turn create
different perceived atmospheres. In order to establish a specific ambiance, it is imperative
not only to outline the preferred levels of perceptual light attributes but also to quantitatively
assess the physical dispersion of light that gives rise to these perceptions (Stokkermans et
al., 2017).

Dynamic light textures
Dynamic light textures within an atmosphere encompass textures that undergo continuous
transformation that have an impact on the visual and emotional experience of a space. Just
like how Richard Kelly’s three lighting functions are not only functional but also have a
profound impact on how individuals perceive and experience an environment. These
functions contribute to the overall atmosphere and aesthetics of a space. The characteristics
of a dynamic light texture shape its appearance, leading to perceptible qualities. Such
textures can be categorised according to the following characteristics (Louwers, et al., 2019):

Organisation - Deterministic or Chaotic
Textures are characterised by the arrangement of their individual shapes, which show
different organisational structures. These structures can differ significantly from each other
and often show identical or related shapes.

Forms - Geometric or Organic Repetitions
The arrangements referred to above consist of individual elements that adhere to certain
styles, called forms. These shapes range from organic to geometric, illustrated by patterns
such as honeycombs (geometric) and fluid interactions such as ink and water creating swirls
(organic). Geometric shapes often evoke notions of order, precision and formality.
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Contrast - Variations in Colour, Brightness or Focus
To distinguish a light texture, it must contrast with both the background and its constituent
forms. Specific colours can introduce subtle contrasts that harmonise with surrounding
elements, while slight shifts in luminance can enhance uniformity. This contrast exists in
terms of colour (hue/saturation) or luminance. For example, colour contrast illustrates sharp
differences such as yellow and blue or subtle variations such as purple and red. Luminance
contrast ranges from high to low. In addition, focus plays a role in creating contrast
modulated by degrees of blur, called sharpness contrast. Combining these contrast forms
accentuates the pattern.

Dynamics - Influencing the Above or Following its Own Rhythm
For a light texture to be dynamically perceived, at least one of its characteristics must
undergo changes over time. These changes may involve organisation, such as spatial shifts
in certain elements, or forms, such as those in kaleidoscopes. They can also affect contrast
by changing colours, brightness or focus. Patterns are particularly repetitive, time-evolving
visuals, allowing dynamics to create their own patterns through recurring changes. Yet even
when chaos and randomness take hold in complex systems, underlying mechanisms
depend on feedback loops and self-similarity, implying the inherent use of patterns. The
choice to include randomness or rhythm in dynamic light patterns is context-specific and
depends on the nature of the pattern. We often encounter some degree of apparent
randomness in the natural world, reflecting its integration into organic and unpredictable
forms. This concept reconnects us to the essence of nature.

The dynamic qualities of light align with Richard Kelly's lighting functions and both contribute
to the overall atmosphere perception elucidated in the previous section.

Master Graduation Project | Nature’s Luminous Dreamscape

21



2.1.4 Light-material Interactions

According to Zhang et al. (2019), lighting plays a central role in revealing or hiding specific
material qualities. Various techniques in lighting set-ups allow different facets of an object's
shape or material to be clearly depicted. The strategic configuration of lighting tools enables
the manipulation of material appearance (see figure 11).
Notably, smooth surfaces manifest increased glossiness when exposed to collimated light
sources compared to broader diffuse sources. Perceived glossiness is influenced to varying
degrees by factors like diverse natural lighting environments, changes in lighting contrast
and gamma, and the orientation and shape of highlights, influenced by the characteristics of
the light sources. Human assessments of qualities such as glossy, smooth, or soft exhibit
systematic associations with material classes and lighting contexts.

Figure 11: Same object under two different lighting environments (Zhang et al., 2019).

The study by Zhang et al. (2019) anticipates the effects of a wide array of lighting
environments on the perception of diverse qualities across a broad range of materials. It
confines itself to canonical modes, representing fundamental elements of naturally occurring
light and materials. These modes encompass three lighting modes and four material modes.
Notably, the three lighting modes align with the previously mentioned Richard Kelly's three
functions of lighting: ambient light mode (ambient function) with a spherically diffuse light
environment, focus light mode (focal glow function) using a collimated light source, and
brilliance light mode (play of brilliance function) employing numerous small light sources.

Additionally, the study investigates different material finishes, including matte paint, glossy
paint, velvet-like layers, and glittery layers. These finishes correspond to various bidirectional
reflectance distribution functions (BRDFs), directly linking the concept of lighting to its
profound impact on the perception of materials. These BRDFs represent a range of
characteristics, including diffuse scattering, mirror-like reflection, asperity scattering, and
specular multifacet scattering.

In essence, the study by Zhang et al. (2019) provides a scientific foundation for the ideas
presented in the previous section 2.1.3 "Light” by exploring the impact of various lighting
modes (similar to Kelly's functions) on material perception, which in turn contributes to the
overall atmosphere perception within a space. It aligns with the notion that lighting is a tool
influencing both material and emotional experiences in architectural and design contexts.

Combining these four canonical material modes and three canonical illumination modes (see
figure 12), resulted in material qualities encompassing matte, velvety, specular, glittery,
glossy, rough, smooth, hard, and soft qualities. Manipulating the spatial composition of
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natural lighting, by altering factors like the direction, brightness, or light patterns, with the aim
of achieving a particular lighting atmosphere or effect, can lead to alterations in the visual
appearance of objects or surfaces. These changes in appearance, in turn, influence how
these objects or surfaces are perceived (see figure 13).

Figure 12: From top to bottom, the four rows represent the matte, velvety, specular, and glittery material modes. From left to
right, the three columns represent the ambient, focus, and brilliance lighting modes (Zhang et al., 2019).

Figure 13: Same object in different orientations is perceived differently from the same viewing angle
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In much the same way that lighting plays a pivotal role in shaping the appearance of opaque
materials, its design is equally important for bringing out the aesthetic qualities of textiles.
Accent lighting, achieved through focused light beams, can highlight objects, with the
direction of light impacting the way textiles look (see figure 14). Notably, surface reflectance
stands as a key of optical properties, as in most materials, a substantial portion of
unabsorbed light is reflected from their surfaces. Textiles exhibit varied appearances due to
their geometric attributes – like weave density, thread structure, finishing conditions, etc. –
which lead to the scattering of incident light in different directions and strengths. Recalling
the concept of the Bidirectional Reflectance Distribution Function (BRDF), and introducing
the Bidirectional Texture Function (BTF), allows for the objective characterization of surfaces
based not only on their reflectance but also their texture (Barati et al., 2015).

Figure 14: Two objects in different lighting environments (Barati et al., 2015)

The experience of appearance involves discerning varying levels and qualities of texture
(grainy, plisse, crepe, napped), shine and lustre (silky, shiny, satiny, sparkling), transparency
(sheer, see-through, thick), and colour – employing textile terminology. This study classifies
textiles by their reflectance properties, utilising flat and cylindrical shape variants, which
enabled the identification of several canonical optical traits. Delving into the relationship
among visual attributes, optical properties, and lighting characteristics was a focal point.
Evidently, lighting substantially influenced how visual attributes were perceived (see figure
15). The investigation delved into the correlations between modes of textile surface
reflectance and six visual characteristics – shiny, silky, glittery, metallic, soft, and textured –
to document how illumination diffusion and direction affect the appearance of textiles (Barati
et al., 2015). 
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Building on this, according to Pont & Koenderink (2003), distinct observations for glossy
plane weaves yielded including a split off-specular reflection in a situation where a specific
set of parallel threads - weave or the weft - was aligned with the axis of a cylinder in an the
same arrangement mentioned previously, where the textiles are encased around a circular
cylinder and exposed to parallel illumination. This was because of wavy fluctuations in local
thread slopes around the cylinder and a surface scattering lobe originating from threads
running along the cylinder. This is attributed to the regular structures present in the artificial
material samples.

Figure 15: Relationship between the reflectance characteristics and the visual qualities of textiles (Barati et al., 2015)
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2.1.5 Material Driven Design method
For this project, it is suitable to use a design approach that has the material as starting point
and also considers experiences, particularly emotions. Hence, the Material Driven Design
(MDD) method is chosen. MDD is an adaptable and iterative method for designers, which
facilitates designing experiences with and for a material (Karana et al., 2015). This method is
helpful for design processes that start with a material (or a material proposal) and end with a
product and/or further developed material. It comprises four steps: Understanding the
Material, Creating Materials Experience Vision, Manifesting Materials Experience Patterns, and
Designing Material/Product Concept. Figure 16 shows these four steps in a clear visual. Each
step contains various parts. The method can be customised to your needs by for example
changing/skipping some parts and steps. Besides, it is possible to go back to a previous step and
even go back to the beginning as well. This project has applied the method in the form of a loop:
1. Benchmarking; 2. Material making process; 3. Material taxonomy; 4. Tinkering 1; 5.
Product development 1; 6. User studies 1; 7. Tinkering 2; 8. Product development 2; 9. User
studies 2; 10. Vision & metaphor; 11. Tinkering 3; 12. Product development 3; 13. User
studies 3.

Figure 16: The four levels Material Driven Design (Karana et al, 2015)
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According to Karana et al. (2015), the concept of materials experience refers to the experiences
that people have with, and through, the materials of a product. Materials experience consists of
four experiential levels: Sensorial Level, Interpretive Level, Affective Level and Performative
Level (Giaccardi & Karana, 2015).

The sensorial level is what people encounter first when it comes to seeing, feeling, hearing,
smelling and tasting materials. It is the first impression and inevitable. For instance, people like
metal parts to have a smooth surface and dislike wood that has a rough surface with splinters.
The interpretive level is how people interpret/judge the material after the first impression from the
sensorial level. Here, people translate their experience by meanings and associations. The
smooth metal part is associated with being modern, while the piece of rough wood is for example
vulgar. The affective level describes our emotions that arise through a material. For example the
modern looking smooth metal part is scratched easily, which raises the feeling of disappointment
and the vulgar looking piece of rough wood can arouse the feeling of surprise, when it is
lightweight while expecting it to be very solid and heavy. Lastly, the performative level is
influenced by the first three levels: sensorial perceptions, meanings/associations and emotions
(Giaccardi & Karana, 2015).

Some examples of where the MDD method is applied are the waste-coffee grounds (Karana, et
al., 2015), Textile Design (Ribul et al., 2021), 3D Printing Waste Recycling (Teixeira et al., 2021),
Electroluminescent Materials (Barati, et al., 2018), Living Media including Mycelium-based
Composites (Parisi et al., 2016), Plant Roots (Zhou et al., 2020) and Flavobacteria (Groutars et
al., 2022).

The activities of the MDD method that are used for this graduation project are the following:
● Benchmarking
● Material making process
● Material Taxonomy
● Tinkering
● User studies - experiential characterization
● Vision statement
● Metaphor

The MDD method comprises some tools and templates that are available for designers who
want to undertake an MDD journey, e.g. Material Diary, Inspiration cards, and Experiential
Characterization tool (Camera & Karana, 2018).
Next to the MDD tools, this project integrated other tools to clarify the awe experience by
selecting relatable emotions based on the nine categories in “25 positive emotions in
human-product interactions” (Desmet, 2012), a design tool that communicates 25
pleasurable human-product interactions (Yoon et al., 2017) and expanded online resources
(Emotion Typology, 2022). During study 3 another tool is used to integrate Experience
Trajectories in the user testing part, (Tennent et al., 2021).

The potential to evoke awe through the interaction of light with various materials, including
organza, is rich with possibilities. However, there is a significant gap in the understanding of
how to consistently and effectively tune and relate their qualities to evoke this emotional
response over extended periods, making it an underexplored area of research.
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2.2 Practice review & Benchmarking
The practice review is conducted by looking into artworks from different artists of which the
artworks consist of similar (looking) materials, e.g. organza, textiles and transparent
polymers. These example practices are found through online sources, like websites of the
artists, museums, magazines. These sources are found through the keywords: light
installations, textile art, light and organza, etc. The analysis is based on the benchmarking
template contained in the MDD toolkit, that is adapted for this project.

Several examples of designs using organza and/or similar textiles with and without lighting
are found. First of all, organza on its own is mostly used for dresses, specifically
evening/wedding gowns (MasterClass, 2021), but also other fashion items like scarves and
even decoration too (Areatecnica, 2023). However, when looking more specifically at the
material of the already existing artworks, there is a combination of lighting, colour and
organza or a similar textile. The examples consist largely of other textiles, but the properties
are similar to organza. They are translucent fabrics woven with plastic fibre. The difference is
that the weave structure of some is a bit coarser than others, but if only the entire material is
considered, the differences in aesthetics are minimal. The examples are similar to Noëlle’s
work. These captivating artworks that offer unique visual experiences share several
similarities, particularly in their use of nature as a source of inspiration. Moreover, the use of
organic shapes adds to the overall depiction of nature in the artworks.

An overview of the benchmarking is provided in figure 17. Most of them are large scale
three-dimensional structures that consist of a textile combined with lighting and colour.
However, some artworks move through dynamic lighting, generating a sense of depth and
layers. This play of light and shadow mimics the ever-changing and transient nature of
natural light, but it also conveys a sense of temporal progression and transformation like the
slow movement of the sun setting (Echelman, 2015).

The textiles in these examples are very delicate and flexible and organza has a wiry feel and
structured drape (MasterClass, 2021). Therefore, the material can be oriented in many
different silhouettes. In addition, as previously mentioned, they are translucent which allows
the creation of shadows and layers through light. Besides, the sheerness catches and
reflects light (MasterClass, 2021). The examples are individually described below.
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Figure 17: Benchmarking
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Yuri Miyazaki’s abstract embroideries show a palette of
icy blues and winter whites interrupted by the odd flash
of pink conjuring up images of isolated natural
mountainous landscapes (Miyazaki, 2018).

A newly-created, ethereal cloud installation of diffused
light, soft veils and layers of colour dramatically
suspended within the Gallery exploring the perception of
light, colour and form within sculpture, painting and
installation (Begum, n.d.).

A screen structure by Mintdesigns et al. (2012) created
by pleated cloth folded in multiple overlapping layers, on
which a cascade of colours are projected to create a
vibrant, colourful atmosphere where guests will almost
be able to hear the heartbeat of the forest. A mysterious
forest whose dynamic impulses are revealed to the
viewer from one moment to the next, in a constantly
changing spectrum of colour, image and sound.

Soft, voluminous net sculpture that surges through the
air. Many layers of twines, knotted together in vibrant
hues that interplay with coloured light and “shadow
drawings” on the walls. Dynamically-changing shadow
drawings which project in vivid colours from wall to wall,
unfolding gradually. Reveals the artist's fascination with
the measurement of time. It explores the contrast
between the forces we can understand and control with
those we cannot, and the concerns of our daily
existence within the larger cycles of time
(Echelman, 2015).

Master Graduation Project | Nature’s Luminous Dreamscape

31



Light and delicate three-dimensional figures combined
with light and shadow to give off different shades of light,
revealing a variety of shades depending on the viewing
angle (Coleman, 2015).

Ambiguous cloud seems to be a living organism.
Circular lines gather and disperse thin ribbons of white
light. All movements seem to be hypnotically slow. The
fabric's weave is semi-transparent, and its nylon thread
is translucent. It glows, catching some photons along the
way. When translucent netting is illuminated only from
the front or the side at a steep angle, it will appear
opaque when everything behind it remains unlit. By
controlling the ratio of projected light to its ground of
darkness, this ambiguity generates an ethereal
aesthetic as if water, mist, or smoke. Volume and
motion, shape and colour are defined by the interplay
of material and space, time, and projected light
(Sciulli, 2022).

Woven Light Interference is a graduation project which
explores the interaction between light and colour within
the field of textile design. This research involves the
integration of dichroic filters into the weaving process to
create distinct structures and patterns. The result is a
collection consisting of woven textiles, each with multiple
expressions and both internal and external visual
effects. These textiles propose innovative approaches to
manipulating light and colour in textile design. In
particular, they achieve this by adapting to the ambient
lighting conditions of their surroundings (Jönsson, 2021).
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3. Experimentation
This chapter presents three studies delving into the interaction of light and organza. The first
study presents static light-organza interactions, the second study introduces dynamic lighting
through projecting light textures and the third and last study is an evaluation on an improved
version of the second study.

3.1 Study 1 | Static Light-Organza Interactions
This study is the first study that will result in a small-scale light sculpture made from organza
and LED lighting.

3.1.1 Tinkering
The first tinkering sessions consist of getting familiar with the material and playing with
different types of lighting (colour, intensity, etc.) and different types of organza (colour,
texture, etc.). Before performing a hands-on tinkering session, an illustration of the material
taxonomy is made in order to have an overview of all the material variables. Figure 20 on the
next page shows the material taxonomy visual, which is part of the MDD method.

During the tinkering sessions, it became evident that the colour of the organza has a minimal
effect on the colour of the shadows when illuminated by a coloured light. Instead, the
dominant factor influencing shadow colour is the colour of the lighting itself. Multiple organza
layers produce shadows that enhance the overall contrast of the installation. Notably, as the
organza is positioned closer to the floor, the shadows become sharper and more intense in
colours (see figure 18).

Figure 18: Sharp coloured shadows Figure 19: Coloured lighting on organza

The colour of the lighting also dominates the colour of the organza. Figure 19 shows an
organza artwork of Noëlle, which originally has a different colour. Due to the green and
purple lighting, the organza artwork is perceived as green and purple as well. This means
that the colour of the organza is not so relevant as it changes according to the lighting
colour.
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Moreover, whenever a coloured light illuminates organza, the highlight colours are also
influenced by the colour of the lighting. Figure 21 shows organza fabrics with different weave
patterns, illuminated with red, green and blue (CMYK bulb). The double reflection lines are
the same colours. The left one has sharper lines with more intense coloured highlights, while
the right one shows soft glittery lines with no sharp edges.

Figure 21: Highlight colours on mirror organza (left) and crystal organza (right)

Apart from the visual effects that were analysed, some associations with natural phenomena
emerged (see figure 22). The Northern lights, lightning, iridescent feathers or scales from
different organisms, coral on the seabed, shadows in the forest, rippling water, etc. are all
related to nature, which is the start of an upcoming vision for this project.

Figure 22: Association with nature
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During a later session, an unexpected effect was created with an organza artwork consisting
of leaf shapes. It was randomly hung and illuminated with a CMYK bulb. The shadows,
colours and layers it creates were very close to awe according to myself and Noëlle. As
mentioned, another organza construction is made by putting together leaf shaped pieces of
organza with twisting stitches. It creates patterned shadows, because of the overlapping
leaves and thick stitches. The last organza construction is a plain piece with some parallel
layers. These constructions will be explored further in study 1 (see figure 23a and b).

Figure 23a: Organza constructions

Figure 23b: Schematic sketch of organza constructions

The lighting colours for study 1 are chosen through the primary main colours red, blue and
green, since the tinkering sessions were partly done with the previously mentioned CMYK
bulb, which created beautiful subjective awe inducing effects. In order to choose the right
lighting colour conditions, it is decided to have three lighting colour conditions to have an
even amount of each variable: three organza constructions and three lighting colours. The
lighting colours will vary from one colour, to two similar colours and two contrasting colours.
The individual lighting colour is red because according to the study of Jonauskaite et al.
(2020) on average, an equal number of positive and negative emotion concepts are
associated with red, while blue and green are significantly biassed towards positive
associations. In addition, the colour red is associated with a greater number of strong
compared to weak emotion concepts. The similar lighting colour to red is yellow (a primary
colour), which creates a perception of an orange colour. The contrasting lighting colour is
blue (a primary colour) to create a perception of a purple colour.
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3.1.2 User Testing
In this study, two experiential levels will be examined: the affective level and the interpretive
level (visual only). The variables under consideration include organza samples and lighting
colours, with the participants primarily consisting of students.

INTRODUCTION

Research aim

With this experiment the aim is to find out which sample-lighting combination will create an
awe experience or an experience close to it. A sample-lighting combination contains a
sample and lighting. The sample is a piece of mirror organza with glittery threads (see figure
24) that is constructed in a specific way, meaning the organza fabric is sewn in some parts to
create a “construction”. The lighting in this case consists of two “RGB LED Floodlight 10W”
armatures from the brand Dymond RFL-10 that are hanging down directed towards the
sample. The sample-lighting combinations will differ in samples and lighting colours. Figure
25 shows a visual of the set-up and armature. This experiment will help narrow down the
design process by choosing a direction according to the result, with which further
experimentation will be done. The focus variables are the colour of the lighting and the
construction of the organza sample, with a total of 3 organza samples and 3 lighting colours.
This makes 3x3, a total of 9 conditions.

Figure 24: Mirror organza

Figure 25: Set-up experiment (left: with room lighting, middle: without room lighting, right: armature)
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Research questions

- What sample-lighting combination elicits what emotion?
- What association/meanings are elicited by this experience?
- Which sample-lighting combination is preferable to continue with in the design

process? Why?
- What sample-lighting combination creates an awe experience?

METHOD
The experiment will be conducted with an adapted version of the ‘Experiential
Characterization Toolkit’ (Camera & Karana, 2018). The performative level consists of a
performative characterization, which according to the MDD tool, implies physical actions with
the material, meaning tactile experiences, like holding, stroking, etc. However the project
focuses on visual experiences. For this reason the performative level is not relevant and
therefore excluded. The sensory level is excluded too, as the focus of the main goal of the
research is investigating the affective level (i.e. awe and related emotions) and meanings
(i.e. association with nature or other associations). Nevertheless, qualitative descriptions of
sensory and performative components are taken into account in the study (e.g., the user
verbalising any sensory components or observing performative components such as, mouth
and eyes wide open, or goosebumps, etc.) through observations. So, there will be a look into
the affective and interpretive level. Besides, the list of emotions in the user booklet map will
be adjusted according to Sensorial Scales by Karana (2009) and positive emotions by
Desmet (2012) in order for the booklet map to be relevant to the test.

Participants

The participants of this experiment will be students, since this will be the first user test. The
simplicity of the test will make it easy to understand. Number of participants is 6.

Stimuli & equipment

The experiment will be done with nine conditions (3 samples x 3 lighting colours). Each
consists of a hanging one-coloured organza sample and two “RGB LED Floodlight 10W”
armatures on top of a scale model that represents a room with tables, chairs and dummies.
The walls of the model are pinned with white satin, imitating curtains. One wall is
see-through, which enables looking through the wall of the model (see figure 26).

Figure 26: Participants view
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The three organza samples are made from the same organza fabric (and thus colour), but
with different constructions, see previous section “Tinkering”. Table 1 shows all conditions.

Table 1: Sample-lighting combinations

Organza sample 1 Organza sample 2 Organza sample 3

Lighting colour 1
2x button “R”

Lighting colour 2
button “R” +
“orange button”

Lighting colour 3
button “R” + “B”

Procedure

The participant will fill in a consent form before starting the user test (see appendix E). After
that one condition will be ready in a specific colour of lighting. There will be three rounds of
lighting colour: one colour, two similar colours and two contrasting colours. The colours of
the armatures are controlled by a remote that comes with the “RGB LED Floodlight 10W”
armature. Figure 27a shows the remote that has been used for this experiment. The first
lighting colour is created by clicking the button that says “R”. Both armatures were activated
by this button. For the other two lighting colours, one armature remains on the “R” colour
during the whole experiment, while only the other armature will change its colour.
The second lighting colour was created by changing one of the two armatures into another
colour. This was done by clicking on the button above the button in the bottom left corner,
which can be perceived as orange. So, now we have one armature on “R” and the other on
the orange button (see figure 27b). The last lighting colour was created by again changing
the colour of one of the two armatures. This was done by clicking on the “B” button. So, now
we have one armature on “R” and the other on “B”. For each of these conditions, the booklet
map will be filled in by the participant. All participants will have different orders of the
sample-lighting combinations, so there is no built-up effect, which can influence the user's
expectations.
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Figure 27a: RGB LED Floodlight 10W remote Figure 27b: Orange button

The first question is about filling in a matrix by choosing emotions that the user is feeling and
putting them in the right place varying from pleasant to unpleasant (horizontal) and high or
low intensity (vertical). The second question is about how much awe the user experiences by
giving the participants a likert scale between 0 and 5. The word “awe” is not written in the
booklet to not spoil it for the previous question. The last question is about
associations/meanings that come up while looking at the conditions. For the first and last
question, a list of emotions and a set of meanings is provided to the participant when
needed. See figure 28 for both the adapted booklet, the list of emotions and the set of
meanings.

Figure 28a: Adapted booklet
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Figure 28b: List of emotions (left), set of meanings (right)
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RESULTS
The results from the user tests divide in four categories, corresponding to each question and
observations. The first category focuses on emotions. Fascination, dreaminess,
enchantment and wonder are the closest to the emotion awe as explained in chapter 2.1.1.

Emotions

The first three graphs below (figure 29) show the emotions that are chosen together with the
corresponding coordinates for lighting colour 1 of all participants together.

Figure 29: Plots of the ratings of pleasantness (horizontal axis) and eventfulness (vertical axis) with their associated emotions
(words) lighting colour 1
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Besides, the most frequently mentioned emotion is “distrust”, with an amount of eleven (see
figure 30).

Figure 30: Amount of expressed emotions lighting colour 1
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The next three graphs below (figure 31) show the emotions that are chosen together with the
corresponding coordinates for lighting colour 2 of all participants together.

Figure 31: Plots of the ratings of pleasantness (horizontal axis) and eventfulness (vertical axis) with their associated emotions
(words) lighting colour 2
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The most frequently mentioned emotion for lighting colour 2 is “relaxation”, with an amount
of nine (see figure 32). The desired emotions are dark purple.

Figure 32: Amount of expressed emotions lighting colour 2
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The last three graphs below (figure 33) show the emotions that are chosen together with the
corresponding coordinates for lighting colour 3 of all participants together.

Figure 33: Plots of the ratings of pleasantness (horizontal axis) and eventfulness (vertical axis) with their associated emotions
(words) lighting colour 3
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The most frequently mentioned emotion for lighting colour 3 is “dreaminess”, with an amount
of ten (see figure 34). The desired emotions are dark purple.

Figure 34: Amount of expressed emotions lighting colour 3
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Awe experience

In this category all awe ratings for each condition and participant are put in table 2 (see
appendix A). The first participant is a pilot test. With the ratings of all participants together,
the means and standard deviations are calculated and put in a bar chart with error bars, see
figure 35. There is a significant difference between condition S3L3 and condition S3L1.

Figure 35: Means and standard deviations for awe ratings
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Meanings/associations

The last category analyses what meanings and/or associations the participants think of. The
meanings/associations of the participants are all joint and put into word clouds together in
order to see the frequently used words, but also to find out if there is any logical connection
with the earlier mentioned emotions per condition. The first three word clouds are from
lighting colour 1 shown in figure 36.

Figure 36: Word clouds lighting colour 1

Most words are negative and are connected to “horror”/”thrillers”. Some of the other words
do not really have meanings.

The next three word clouds in figure 37 are from lighting colour 2. The frequently mentioned
meanings for lighting colour 2 are “warmth” and the “sun (-set, -shine, -rise)”. Next to that,
there are some meanings related to “nature”, for example, forest, leaves, branches, etc.

Figure 37: Word clouds lighting colour 2

The last three word clouds in figure 38 are from lighting colour 3. The frequently mentioned
meanings for lighting colour 3 are “party”, “disco”, “futuristic", but also “nostalgic”.
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Figure 38: Word clouds lighting colour 3

Observations

One participant mentioned that he did not like the fact that the lighting colour hits the skin
colour. It reminded him of jaundice. Another participant mentioned that it felt like time had
stopped for a moment. This connects back to one of the facets of awe, “altered time
perception, where time moves slower”. In terms of physical expressions, one of the
participants gasped when viewing lighting colours blue and red. This relates back to the
facet “physical sensations” according to Yaden et al. (2018).
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CONCLUSION

Emotions

When looking at the coordinate system with the emotions, it is very clear that for lighting
colour 1, almost all emotions are rated as unpleasant. Besides, also shown in the results
section, the most frequent emotions are distrust (11) for lighting colour 1, relaxation (9) for
lighting colour 2 and dreaminess (10) for lighting colour 3. Lighting colour 3 scores the
closest terminology to awe. Lastly, the different samples had a small impact on the emotions
compared to the lighting colours.

Awe experience

When looking at the graph of the average ratings, it can be seen that for each sample there
is an increase in awe when going from lighting colour 1 to lighting colour 3. For each sample,
lighting 3 has the highest awe ratings. Finally, there is a significant difference between
sample 3 + lighting colour 1 (S3L1) and sample 3 + lighting colour 3 (S3L3).

Meanings/associations

Together with the frequent meanings for each lighting, it can be seen that there is a logical
connection with the earlier mentioned emotions. For lighting colour 1, horror/thriller is
mentioned, which is closely connected to a feeling of distrust. Lighting colour 2 is associated
with warmth & the sun (-set, -shine, -rise), but also nature, which creates relaxation. Lighting
colour 3, is associated with parties/discos and has futuristic and nostalgic associations as
well. These are connected with the feeling of dreaminess.

All in all, to answer which sample-lighting combination is preferable to continue with in the
design process and why, it can be concluded that the combination of sample 3 and lighting
colour 3 (S3L3) is the most preferred condition to continue with since it rated with the highest
average for an awe experience. Condition S3L3 is also the only condition that has a
significant difference from sample 3 and lighting colour 1 (S3L1). Moreover, lighting colour 3
comes closest to the awe terminology; dreaminess, enchantment & fascination (Desmet,
2012).

RECOMMENDATIONS
The variables for the next test will be the dynamics, textures, movement speed and dimming
of lighting. This way other aspects can be tested while also finding out what type of
armatures are needed for the best awe experience.

The context for this art sculpture could be a working room/office area for students or
employees to have a moment for themselves during a day of hard work or studying.
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3.2 Study 2 | Dynamic Light-Organza Interactions
This study is the second study that will result in a scaled up light sculpture made from
organza and LED lighting introducing light textures through projections.

3.2.1 Tinkering
Using the first experiment results as the basis, this tinkering process started with introducing
different dynamic light textures that are provided by Louwers (2019), see table 3.

Tabel 3: Light textures (Louwers, 2019)
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All light textures were projected one at a time on the organza sample from study 1 both with
and without coloured lighting to choose suitable light textures (see table 4).

During the experimentation, it became clear that the available organza surface was too little,
causing too much light to hit the surrounding walls. As a result, specific parts of the projector
lens had to be partially covered to avoid illumination on walls and ceiling. Black and white
projections worked better than coloured ones, which appeared harsh.

Table 4: Overview light textures on organza

Some light textures had drawbacks. Belousev2 and Collectivemotion3 were too dynamic and
busy. Network2 and Phyllo2 were too geometric. Turbulence1, although interesting, only
illuminated the organza from one side. DLAbranching2 evoked a twinkling starry sky,
especially with red and blue hues. Flowfield1 revealed the organza in a constructive,
mysterious way, gradually revealing hidden shapes and dimensions. Chladni1 added a
pleasing rhythm with occasional dimming and patterning. The final selection for study 2 thus
includes Chladni1, DLAbranching2 and Flowfield1.

Next to choosing the light textures, three aspects have to be looked at; the variables of the
organza construction itself, the placement of the elements: armatures, projector and the
organza artwork, and the way the organza artwork is going to be hung.

The resulting organza construction from study 1 tore a lot, creating large holes. Therefore,
some elements are taken into consideration, such as the shape, the density and the
placement of the holes (see figure 39). The tears are most likely caused by the sharp
corners of the hole shape, which resulted in choosing circular shaped holes. As mentioned,
there is a need for more surface/material from the organza to project on, which leads to a
less dense hole pattern. The light textures and the way the organza is sculptured are
random, so the hole pattern will be symmetrical to have balance.
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Figure 39: Variables of organza

In this study the projector and armatures will be directed upwards towards the organza
artwork. This way the viewer looks up, which mostly is the case when looking in awe at
something big. As mentioned in the observations from section 3.1.2, this placement avoids
the lighting colour hitting the skin colour. Besides, the organza artwork will be acknowledged
compared to study 1. The light sources should be above eyesight to not blind the eyes.
Moreover, the organza artwork would be hung through fishing lines fixed to the holes of a
wooden panel in the same colour as the ceiling to camouflage the panel through the effects
created by the light sculpture (see figure 40a). However, making a prototype would be
inconvenient due to the added weight (see figure 40b).

Figure 40a: construction concept b: construction prototype

The improved construction method involves securing paper clips using sewing threads rather
than reflective fishing lines. These paper clips hang between ceiling panels and are
connected to the organza using small beads for height adjustment, with beige and grey
threads selected for minimal visibility. Another experiment was a look at red and blue
coloured organza instead of the coloured LEDs. However, this shows the individual pieces of
fabric, not allowing a mix of colours, which is the case with the LEDs. The blue and red
colour can be perceived separately, but also together, which creates a purple/pinkish colour.
Therefore the original one coloured organza will be used in study 2.
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3.2.2 Final Concept Design
The final concept is made of the same organza as study 1 as mentioned previously. In order
to create the holes in the organza fabric, circular shapes varying from 5, 7 to 10 cm in
diameter are printed out on paper and used as stencil. The fabric is folded thrice, whereafter
the circular shapes are pinned. Using the paper circles as a guide, the fabric is cut by hand
(see figure 41). Afterwards, it is hung with threads in different lengths with the help of small
beads.

Figure 41: Making of prototype study 2
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3.2.3 User testing
In this study, two experiential levels will be examined: the affective level and the interpretive
level (visual only). The variables under investigation include projections, light intensity, and
variations in room lighting conditions. The participant group will comprise a mix of students
and Materials Experience Lab staff.

INTRODUCTION

Research aim

This second user test is a follow up experiment on the first user test. The aim of this second
user test is to find out what other variables can enhance or elicit an awe experience.
Together with the previous results, a second experiment was set up with an added variable.
The added variable for this user test is “light texture”, which will be projected on the organza
sample through the beamer model “Epson EB-FH52”. This experiment will be conducted at
actual scale. This means that the organza sample is larger and the distance and angle of the
armatures change compared to study 1. The basis of this test is the organza sample that
resulted from the tinkering process described in the previous chapter along with the red and
blue lighting colour.

The user test will experiment with three variables in total. The first variable will be 3 different
light textures. The second variable will be 2 intensities of the red and blue lighting colours.
The third variable will be 2 lighting conditions in the room of the test, so it is either fully dark
in the room, or one of the armatures is on. In total, there are 3 x 2 x 2 = 12 conditions.

Research questions

- What condition elicits what emotion?
- What association/meanings are elicited by this experience?
- Which condition is preferable to continue with in the design process? Why?
- What condition creates an awe experience?

METHOD
The experiment will be conducted with the same adapted version of the ‘Experiential
Characterization Toolkit’ (Camera & Karana, 2018). The performative and sensorial level will
be excluded again, since that is not the focus of this project. So, there will be a look into the
affective and interpretive level.

Participants

The participants of this experiment will be a mix of students and Materials Experience Lab
staff at the TU Delft, since this will be the second and more detailed user test. It is helpful to
have more experienced participants in order to get valuable results. Number of participants
is 5.
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Stimuli & equipment

The experiment will be done with twelve different conditions (3 light textures x 2 light
intensities x 2 lighting conditions (room)). Each condition consists of a hanging one-coloured
organza sample on the ceiling, two “RGB LED Floodlight 10W” armatures and a “Epson
EB-FH52” beamer all directed upwards towards the organza sample. The room setting is like
a lounge area/living room, where the participant takes place on the grey armchair (see figure
42 for the setup and figure 43 for the setup and a schematic sketch).

Figure 42: Setup study 2
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Figure 43: Schematic 2D sketch setup study 2 (top: top view, bottom: side view)
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The light textures are all black and white videos, with different patterns, intensity and rhythm.
The first light texture called “Chladni1” is a symmetric pattern that has a soothing rhythm and
pulsing effect, because of the white lighting increasing and decreasing. It looks like the
lighting from the pattern lights up and dims. The second light texture called “DLAbranching2”
is a randomly shaped pattern, consisting of many small circles with different sizes. All the
circles twinkle by also lighting up and dimming again. The pattern has an expanding effect
by spreading in a larger space. The third light texture is called “Flowfield1”. It is a
constructively growing light effect, which slowly reveals more of the organza sample. It is
also a randomly shaped pattern, but organically shaped (see table 3). Figure 44 shows the 3
dark room conditions with high intensity of red and blue lighting for the user test.

Figure 44: 3 conditions of user test (left to right: Chaldni1, DLAbranching2, Flowfield1)

Procedure

The experiment is taking place in a part of the Multisense lab, which is a rectangular shaped
area (around 6.5x3 m) with no daylight. The participant comes inside and takes place in the
grey armchair. First an introductory explanation takes place about the project, the
expectations and the tasks. The participant will fill in a consent form before starting the user
test (see appendix E). After that, the first condition is set up, while the participant has closed
his/her eyes. For each of the conditions, the participant fills out the same adapted booklet as
in the first experiment (see figure 28a in chapter 3.1.2). For the first question, they choose
emotions, which are then rated according to pleasantness (horizontal axis) and eventfulness
(vertical axis). The second question is another rating of the awe experience through a likert
scale from 0 to 5. The last question is about associations/meanings that come up while
looking at the sample-lighting combinations. For the first and last question, a list of emotions
and a set of meanings is provided to the participant when needed (see figure 28b in chapter
3.1.2).

The conditions are changed through the projector, light intensity and light conditions in the
room. In the first six conditions, one of the three armatures of the room is on and in the last
six conditions all of the armatures of the room are off. The light intensity of the red and blue
lighting from the two armatures are varied by level 3 (low) and level 7 (high), which means
clicking the intensity button three or seven times (see figure 45). Lastly, for each of the
projections, a “filter” (duct tape covering the projector lens partially) is used to avoid
projections on the wall and ceiling. Since projection 1, Chladni1, is a square shaped
projection, the filter is different compared to projection 2, DLAbranching2 and projection 3,
Flowfield1. Chladni1 needs a very thin rectangular filter, while DLAbranching2 and Flowfield1
work with a square shaped filter in the same width as in figure 46 below.
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Figure 45: Intensity buttons of remote Figure 46: Filter on projector lens light texture Chladni1

This experiment contains two versions of the condition orders. Table 5 shows the order of
the conditions each participant will experience.

Table 5: Two versions of condition orders

The last step after finalising the adapted booklet for each condition is a short interview with
questions like: What if all projections would be combined into one storytelling experience,
would you prefer the storytelling experience or the current one condition experience?; In
order to enhance the awe experience, what do you think of the current size of the light
sculpture?; What are other suggestions that would help enhance the awe experience?;
Where do you see this light sculpture hanging?; In what context does this light sculpture fit?
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Condition Version 1 (participant 1, 3 & 5) Version 2 (participant 2 & 4)

1 Projection 1, intensity 3, light in room on Projection 1, intensity 7, light in room on

2 Projection 2, intensity 3, light in room on Projection 2, intensity 7, light in room on

3 Projection 3, intensity 3, light in room on Projection 3, intensity 7, light in room on

4 Projection 1, intensity 7, light in room on Projection 1, intensity 3, light in room on

5 Projection 2, intensity 7, light in room on Projection 2, intensity 3, light in room on

6 Projection 3, intensity 7, light in room on Projection 3, intensity 3, light in room on

7 Projection 1, intensity 7, light in room off Projection 1, intensity 3, light in room off

8 Projection 2, intensity 7, light in room off Projection 2, intensity 3, light in room off

9 Projection 3, intensity 7, light in room off Projection 3, intensity 3, light in room off

10 Projection 1, intensity 3, light in room off Projection 1, intensity 7, light in room off

11 Projection 2, intensity 3, light in room off Projection 2, intensity 7, light in room off

12 Projection 3, intensity 3, light in room off Projection 3, intensity 7, light in room off



RESULTS
The results from the user tests are divided in five categories. Three are corresponding to
each question of the booklet and the last two being the interview and observations. The first
category focuses on emotions (also see figure 78 in appendix B for the emotions data). All
conditions in the results are in the order of version 1 (table 5). Fascination, dreaminess,
enchantment and wonder are the closest to the emotion awe as explained in chapter 2.1.1.

Emotions

The graphs below (figure 47) show the chosen emotions of all participants together with the
coordinates. The scatter charts show conditions 1-6 (light in room on) having more
unpleasant ratings (9) compared to conditions 7-12 (4) (light in room off). The desired
emotions are marked with colours for each condition.

Figure 47: Scatter chart of all results (lights on vs lights off in the room)
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Next, there is no clear difference between the intensity of the red and blue lighting colour in
the scatter charts. Comparing the projections shows that projection 1 has the least
unpleasant ratings (1) and projection 2 has more unpleasant ratings (5). Finally, projection 3
has the most unpleasant ratings (7) (see figure 48). The previously mentioned desired
emotions are again marked with colours for each condition.

Figure 48: Scatter charts of all results (projection 1 vs 2 vs 3)
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Besides, the most frequently mentioned emotions for each variable (projection, light intensity
& room light condition) are also plotted in bar charts (see figure 49a, b & c). The bar charts
show that for projection 1, relaxation (8), dreaminess (7) and fascination (6) are the most
frequent emotions. It mentions awe twice as well. For projection 2 it is dreaminess (7),
fascination (4) and curiosity (4) and for projection 3 it is curiosity (6) relaxation (5) and
fascination (4). All three projections elicit the emotion fascination and two of the projections
elicit dreaminess. The emotion fascination is slightly more frequent in projection 1 and the
emotion dreaminess is equal in projection 1 and 2. The desired emotions are dark purple.

Figure 49a: Frequent emotions for each projection
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Furthermore, light intensity level 3 has fascination (8), relaxation (7) and dreaminess (6) as
the most frequent emotions and light intensity level 7 has dreaminess (10), curiosity (8),
fascination (6) and relaxation (6) as the most frequent emotions.

Figure 49b: Frequent emotions for each light intensity
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Lastly, the conditions with the lights on in the room have fascination (8), curiosity (6),
relaxation (4) and dreaminess (4) as most frequent emotions. The conditions with the lights
off in the room have dreaminess (12), relaxation (9), fascination (6) and curiosity (4) as most
frequent emotions with again eliciting awe (2) as well.

Figure 49c: Frequent emotions for each room light condition
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Awe experience

In this category all awe ratings for each condition and participant are put in table 6 (see
appendix C). With the ratings, the means and standard deviations are calculated and put in a
bar chart with error bars, see figure 50. There is a significant difference between condition 7
and conditions 1, 3, 4, 5, 6 and 11, which makes it clear that the dark room conditions (7-12)
are rated higher. There is also a significant difference between condition 10 and condition 1.

Figure 50: Means and standard deviations for awe ratings

● Conditions with projection 1 are light purple
● Conditions with projection 2 are purple
● Conditions with projection 3 are dark purple
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Meanings/associations

The last category analyses what meanings and/or associations the participants think of. The
meanings/associations of the participants are all joint and put into word clouds together in
order to see the frequently used words, but also to find out if there is any logical connection
with the earlier mentioned emotions per condition (see figure 51).

Condition 1 Condition 2 Condition 3

Condition 4 Condition 5 Condition 6

Condition 7 Condition 8 Condition 9

Condition 10 Condition 11 Condition 12
Figure 51: Word clouds all conditions

It is clear that “natural” is mentioned the most. Half of the word clouds have natural as the
most mentioned word. Other word clouds also contain “natural” ones except for condition 7,
10 and 12. Apart from that, “calmness” is mentioned more than one time in condition 1, 2
and 4. Lastly, “stars” is mentioned more than ones in condition 2 and 8. Other words that are
mentioned more than ones in one condition are “flowers” in condition 7 and “growth” in
condition 12.
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Interview

What condition do you prefer?
Participant 1: condition 8 (projection 2, intensity level 7, lights in room off)
Participant 2: condition 9 (projection 3, intensity level 7, lights in room off)
Participant 3: condition 8 (projection 2, intensity level 7, lights in room off)
Participant 4: condition 8 (projection 2, intensity level 7, lights in room off)
Participant 5: condition 9 (projection 3, intensity level 7, lights in room off)

What if all projections would be combined into one storytelling experience, would you prefer
the storytelling experience or the current one condition experience?
Participant 1: Yes, I would prefer variation, otherwise it could get boring.
Participant 2: Yes, but it would even work when there is a loop, which is not perceivable.
Participant 3: Yes, but you can also have multiple light sculptures all having a different
pattern
Participant 4: Yes, I think it can then be a longer experience, which stays interesting. One
condition is already nice, but if it keeps starting and ending, you will be done with it quicker.
The diversity works very well, when it will slowly change into another pattern, it will keep me
entertained.
Participant 5: Yes, you would want it to change, so it stays interesting and continues to
amaze me.

In order to enhance the awe experience, what do you think of the current size of the light
sculpture?
Participant 2: I think scaling up the size to cover the whole ceiling would enhance the
emotions in a stronger way when the object is very big.
Participant 4: I would like this light sculpture to be really big. Have some more sculptures.
The shadows make it look a little bigger. I didn’t really focus too much on the shadows, but it
is nice to have in the background.
Participant 5: If it is bigger you would probably have a wow-factor, because it comes at you
more. The shadows do make it appear larger. When first being in the dark, you could see the
shadows very clearly, but continuing in the dark it faded away, because the shadows don’t
change.

What are other suggestions that would help enhance the awe experience?
Participant 2: Maybe add sound? It does not need to be the sounds of nature, because
sometimes it looks a little artificial. So, natural sounds could work, like water moving, but
even something that is electronically made, random repetitive music, like lo-fi that can make
you feel like it can transport you to somewhere else, but also make you feel entertained.
Reflecting the same thing with light, but then with music.
Participant 5: Maybe sound. I feel natural and organic elements, so it could be sounds from
a forest or sounds like flowing water and/or rustling leaves.

Where do you see this light sculpture hanging?
Participant 4: Big hall, with just this light sculpture, cushions and people lying on the ground.
Participant 5: It could be a big, clean white space with the focus on only the light sculpture,
or it could be a very organic space, which goes along with the light sculpture’s form
language.
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In what context does this light sculpture fit?
Participant 4: I think meditation, unwinding, inspiring, makes you think of what you are
seeing in the light sculpture, kind of like how you would lay down to look at the starry sky. I
recalled things like a rippling lake, starry sky, beating heart, waves.
Participant 5: Meditation, festival or exhibition in a museum.

Remarks:
● The subtle movement of the organza due to the ventilation adds a nice dynamic feel.
● Subtle dynamic light intensity would be nice as well, which could create more

harmony.
● More wind or vibrations to the organza

Observations

It was obvious when the lighting in the room was turned off, all the participants had a “wow”
moment, just like in study 1 this relates back to one of the facets of awe “physical
sensations” based on Yaden et al. (2018).

Master Graduation Project | Nature’s Luminous Dreamscape

71



CONCLUSION

Emotions

The scatter charts show a preference in the conditions with the lights off in the room. Both
level 3 and 7 intensity do not have a big impact on the coordinates of the emotions.
Projection 1 has the least unpleasant ratings of the associated emotions.
The bar charts show that projection 1 is rated the highest in terms of desired emotions.
Besides, it is the only projection that elicited the emotion of awe according to two
participants. While level 3 intensity elicits fascination more frequently, level 7 elicits
dreaminess more. Moreover, level 7 elicits the emotion of awe according to two participants.
With the room lighting conditions “off”, the elicited emotions are more desired and again, it
does elicit the emotion of awe, while lighting conditions “on” do not.
Condition 7 is the only condition eliciting the emotion of awe (2), scores highest on
dreaminess (3) and scores on fascination (2) as well. Therefore, this condition is the best to
go further with according to the emotion analyses.

Awe experience

Condition 7 is rated the highest on average (4.6 out of 5.0) for eliciting an awe experience.
Condition 10 and 12 both are rated second highest on average (4.2 out of 5.0). Furthermore,
the conditions with level 7 intensity are rated highest on average (4.13) and projection 3 is
rated highest on average (3.55). The room light “off” conditions have an overall higher rating
than the room light “on” conditions. Lastly, projection 3 has an increase in awe the more
conditions are experienced.

Meanings/associations

The conditions with the light in the room “on”, but also all conditions with projection 2 are
perceived “natural” the most. Half of the conditions with projection 1 mention “calmness”.
Condition 8 has both “natural” and “stars” as meaning/association, which comes closest to
the vision and metaphor.

Interview

Condition 8 is the most preferred condition according to three of the five participants. All
participants would like a storytelling experience more. Scaling up the size is suggested in
order to enhance the awe experience. Participants could see this light sculpture in a big hall
and liked the subtle movement of the artwork due to the ventilation.

In conclusion, condition 7 is the most suitable option to continue with, but since the
storytelling element will be added in study 3, the projections will no longer influence the
choice. As a result, the only focus will be on continuing with a dark room and level 7 intensity
of red and blue lighting (conditions 7-9).

Master Graduation Project | Nature’s Luminous Dreamscape

72



RECOMMENDATIONS
Condition 7 could be scoring high, because it is the first condition where the light turns off, so
people could be surprised at first glance and afterwards get used to the dark and the
upcoming conditions too. Another variable that could be added according to the remarks is
to have dynamic or dimming lighting (red & blue) or ventilators to have movement in the
shadows of the organza artwork as well.
During this study it became clear that the context of the light sculpture would be an art
hall/exhibition in a museum, due to participants liking the dark room conditions and
suggesting a big hall as a suitable space. The previous context, a working room/office area
for students or employees to have a moment for themselves during a day of hard work or
studying, would not be suitable anymore, because of the need of a fully dark room.
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3.2.4 Vision
The vision for this project is profoundly influenced by the awe-inspiring wonders of the
natural world. This inspiration is deeply rooted in scientific research, as exemplified by
studies like those conducted by Monroy & Keltner (2022), which underscore how awe often
manifests in transcendent encounters, frequently found in the embrace of nature.

In study 1 and 2, using the “reflection template” from MDD (Camera & Karana, 2018), the
exploration led to establishing associations between the light sculpture and the natural world.
The organza artwork's organic shape evokes imagery of water, a connection drawn from its
flowing form and dynamic illumination. The interplay of dynamic light textures conjures
images of sea creatures and/or starry skies. Additionally, the circular hole structure of the
organza itself serves as a reminder of rustling leaves in the wind.

These foundational connections with nature serve as the driving force behind the vision, next
to nature being the main inspiration of product design for me as a designer. This project is
about creating an experience that invites individuals to immerse themselves in the present
moment, igniting within them a profound sense of awe and wonder, much like the natural
world itself.

The vision states
My vision is to create a captivating artwork that seamlessly combines the sheer and

reflective qualities of organza with the colourful and dynamic power of lighting, together
creating textured layered shadows, all inspired by the beauty and wonders of nature to

make people live in the moment by evoking an experience of awe and wonder.

With the corresponding metaphor
The light sculpture will feel similar to admiring the fascinating twinkling starry sky and

catching the dreamy colours of the Northern lights while you’re laying on the ground being in
the present moment (see figure 52).

Figure 52: Viewing the Northern lights (Tarja, 2019)
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3.3 Study 3 | Storytelling Light-Organza Interactions
This study is the third and last study that will result in the final product, “Nature’s Luminous
Dreamscape”, a light sculpture made from organza, LED lighting and storytelling projections.

3.3.1 Improvements on the organza and lighting elements
Following the results of the previous study, a number of areas for improvement emerged.
The first improvement that will be implemented is the size of the artwork. The size of the
artwork from study 2 is 1350 x 800 mm. During the second study, more than half of the
participants would have liked the artwork to be bigger, almost covering the whole ceiling.
Therefore, in study 3, the size has increased to 3200 x 1100 mm with a new mirror organza
piece, which is unfortunately not exactly the same as in study 1 and 2 (see figure 53). This is
a mirror organza as well, but is lacking the glittery threads, which makes it less glittery. Apart
from the change in size, the holes are cut differently as well. Instead of hand-cutting the
circular holes, the circles are laser cut (see figure 54). The polymer fibres of the organza
melt when lasercut, which provides a sealed edge of the circles that avoids the circles to tear
when shaping and hanging the artwork on the ceiling. For this reason, paper has been
added between each layer to avoid unwanted melting between the layers. The edges of the
organza fabric are also cut to round the corners in order to create an overall organic shape
compared to the rectangular shape from study 2.

Figure 53: Mirror organza study 3 Figure 54: Laser cutting the organza

Another improvement is having two projectors instead of one and changing their placement
and angle. During study 2, the projection did not just illuminate the organza artwork, but also
the wall, which is very distracting. For this reason, the two projectors are put on the floor and
directed towards the ceiling, with a very large angle from the floor (see figure 55). This way
the projection illuminates both the organza and the ceiling, creating a shadow of the organza
artwork on the ceiling. The brightness setting of the projectors are lowered to 40 to decrease
the sharp rectangular shape of the projection.

Master Graduation Project | Nature’s Luminous Dreamscape

76



Figure 55: Projector angle

The shadow that is created by the projectors is a beautiful addition to the already existing
two shadows created by the red and blue lighting. It creates a mixture of coloured shadows
(see figure 56). Furthermore, the red and blue lighting armatures are upgraded to “LED
Outdoor Light” with 20 W (see figure 57). These armatures are bigger than the armatures
from study 1 and 2, and are additionally intense enough with the intensity setting on level
one, meaning one tap on the brightness button.

Moreover, a shade is created with paper around the LEDs, to avoid blinding the eyes (see
figure 58). The shades created more focus light on the light sculpture as well, which was an
unconscious improvement. It set the focus on only the sculpture, which made it more
prominent (figure 59).

Figure 56: Coloured shadows Figure 57: LED Outdoor Light & remote
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Figure 58: Shades around LEDs
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Figure 59: Ambient lighting (top) vs Focus lighting (bottom)
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3.3.2 Storytelling extension
Next to the improvements, there is a change in the artwork as well, which is mentioned in the
interview results from study 2. The participants all agreed that a storytelling experience
through projections would be more entertaining, because of constant changes of the
projected video. So how is the story of the video created?

To create a narrative for the video, the results were examined for the projections of study 2
(see figure 60). The first projection, Chladni1 is the most luminous and dynamic projection
with a loop. Participants remained looking at it longer than the other two. The projection
DLAbranching2 is the least dynamic, with several comments saying that it can become
boring after a while. The third projection, Flowfield1, was often described as growing; with
time, more and more of the organza is revealed through a growing illumination and when the
illumination decreases towards the end, it is found to be disappointing, because people don't
want the projections to stop. Through these observations, a three-act structure was chosen.

Figure 60: Projections from study 2 (from left to right: Chladni1, DLAbranching2 and Flowfield1)
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3.3.3 Three-act-structure
The three-act-structure is a common writing tool for books and/or in the film industry to
narrate a story. As the name says, it consists of three acts; the setup, the confrontation, and
the resolution (beginning, middle, end). Each act drives the story forward with its own
overarching element (Chesson, 2022). Figure 61 below shows an overview of the three-act
structure, a visual describing the three acts.

Figure 61: The three act structure based on Chesson (2022)

The story will have a clear start and end by illustrating darkness, which means that there are
no projections, but only red and blue lighting. As mentioned previously, Flowfield1 has a
growing factor in the first half, which is suitable in the beginning of the projections. The
observer will get used to the slowly increasing illumination of the organza artwork and
familiarise with how it is shaped (act one). Then there will be a gradual transition into
DLAbranching2, which will be the first transition of the projections in the experience, creating
more tension (act two). Afterwards, the climax will be Chladni1 with its dynamic and rhythmic
illumination. So, there is both a build-up in the dynamic element and the illumination. After
the climax, there will be a transition into darkness again to end the story (act three). This
sequence also creates a loop, since it ends and starts with no projections, which on the
other hand creates a clear beginning and ending. Figure 62 below shows the division of the
projections per act. Eventually, this way of storytelling creates a never-ending experience,
which gives the viewer the freedom to watch as long or short as they desire.
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Figure 62: Implementation of the projections into the three act structure

Act 1: start with darkness, end with first projection (plot point 1)
Act 2: continue with first projection, end with second projection (plot point 2)
Act 3: continue with second projection, transition to third projection (climax), end with
darkness
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3.3.4 User testing
In this study, the rating of the awe experience will be examined (visual only) in relation to
time. The participant group will comprise a mix of students and TU Delft staff.

INTRODUCTION

Research aim

This third and last user test is a follow up experiment on the second user test to evaluate the
added improvements on the design. Together with the previously mentioned improvements,
a third experiment was set up. The aim of this third user test is to research to what extent the
final design elicits an awe experience in relation to time. The story that is explained in
previous sections will be projected with the same beamer model “Epson EB-FH52”. There
will be no comparisons like in study 1 and 2.

Research question

To what extent does the final light sculpture elicit an awe experience in relation to time?

METHOD

Participants

This study has been conducted with 11 participants, consisting of students and staff from the
TU Delft. Since this is the last test with one question, the amount of participants has been
doubled for more data.

Stimuli & Equipment

The experiment will be done with one setup, consisting of the three previous variables: a
projection (with the story), high LED intensity and lighting off in the room. The setup consists
of a hanging one-coloured organza sample on the ceiling, two “RGB LED Floodlight 10W”
armatures and two “Epson EB-FH52” beamers all directed upwards towards the organza
sample. The room setting is like a hall in a museum with as little furniture as possible, where
the participants can walk around wherever they like (see figure 63 for the setup and figure 64
for a schematic sketch of the setup).
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Figure 63: Setup study 3
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Figure 64: Schematic 2D sketch setup study 3 (top: top view, bottom: side view)
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Procedure

This experiment is, like experiment 2, taking place in a part of the Multisense lab, which is a
rectangular shaped area (around 6.5x3 m) with no daylight. A poster will be taped to the
door as a first impression of the exhibition that is awaiting (figure 65). Before coming inside,
an introductory explanation will take place about the project, the expectations and the tasks.
The experiment will be done in groups of participants instead of individually (like study 1 &
2). Participants will be notified that they can walk around wherever they want. The
participants enter the moment the projection starts.

Figure 65: Poster “Nature’s Luminous Dreamscape”
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After the experience of the light sculpture for a different amount of time (each participant can
take as long as desired), the participants will fill in a consent form (see appendix E). This is
after the experience to not bother them before the experiment, because the experiment does
not include capturing photos/videos. Each participant fills out the same rating form by
drawing a graph (see figure 66), which is an integration of the experience trajectories by
Tennent et al. (2021). It is a linear chart with the rating of the awe experience (y-axis) from
0-10 in relation to the time (x-axis) of one loop of the experience.

Figure 66: Experience trajectory study 3
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RESULTS

Rating of awe experience

The graphs below show the results of all the participants. They are divided in two graphs,
because two groups of similar results appeared. Group 1 shows an increase in an awe
experience until reaching the peak during the third projection, while group 2 shows a peak in
an awe experience during the second projection (see figure 67).

Figure 67: Group 1 (top) and group 2 (bottom)
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Observations

Most participants were impressed by the latest projection "Chladni1". Whenever that
projection first appeared, it immediately drew attention. But because it is a continuous loop in
itself, attention goes away just as quickly too. Some people said things like “wow”.
Next to that, some participants looked more to what was happening on the ceiling instead of
focussing on the organza artwork. Some of the observed behaviours among the participants
included actions like opening their mouths, pausing while walking, maintaining silence,
eventually sitting down on an armchair to be more relaxed, and asking for permission to
touch the lower hanging pieces.

CONCLUSION
This experiment has shown that 6 out of 11 participants (group 1) rated the awe experience
highest during the third projection “Chladni1”. This group confirms the three act structure
technique where the climax, which is at the beginning of projection “Chladni1” is indeed the
highest rated moment of an awe experience. 5 out of 11 participants (group 2) rated the awe
experience highest during the second projection “DLAbranching2”. Both projections were
rated the highest in an awe experience during study 2, so this study reinforces the previous
outcomes, which were condition 7 and 8 (with projections 1: Chladni1 and 2:
DLAbranching2.

RECOMMENDATIONS
As mentioned in the observations, some people looked more to the ceiling than the organza
artwork. This happened because the projection could be seen more strongly on the ceiling.
To ensure that the projection does not hit the ceiling or is minimised, a certain filter could be
placed on the lens of the projector. In addition, this experiment is limited to university-owned
equipment. A different projector with stronger contrast where black on the screen is also
projected black would be less eye-catching.
The rating form from the experiments had circles in the graphs that were restricting the
participants (see figure 66 from section “procedure” of this chapter). It could cause the
participant to only fill in the circles while the rest of the timeline is neglected. During the
experiment, all participants were informed to ignore the circles, but some participants still
filled them in (see figure 79 in appendix D). An improvement could be to have a rating form
with no circles to draw a graph, just as presented in figure 68.
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Figure 68: Rating form without circles
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4. Nature’s Luminous Dreamscape
This chapter presents an overview of the final light sculpture, see figure 69, including some
details.

Figure 69: Final light sculpture
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The organza artwork is hung randomly from different parts by using tiny beads and sewing
thread. The bead ensures that the organza hangs at the desired height. Figure 70 shows an
image of what it looks like up close.

Figure 70: Bead with thread

Unconsciously, rays of light emerge along the edges of the projections enriching the
atmosphere. These rays play a vital role in increasing the enchantment of the artwork and
immerse the viewers in the experience of awe and wonder (see figure 71).

Figure 71: Rays of light

Master Graduation Project | Nature’s Luminous Dreamscape

92



5. Discussion

5.1 Contributions
This project advances MDD by integrating lighting conditions into the design process,
recognizing the profound influence of light on human emotions and/or meanings. It also
refines experiential characterization by emphasising individual emotions, such as awe, and
integrates established emotional design tools such as Desmet's emotion typology (2012) and
experiential pathways.

It also shows the potential of organza by demonstrating how it can interact with light to
create an awe experience. It introduces innovative techniques, such as laser cutting, to
expand the creative possibilities of organza, making it a more accessible medium for
designers. This contribution encourages future innovation in this field.

In addition, this project makes strides in the field of light and light-material interactions. It
examines the interaction between light and different types of organza, revealing phenomena
such as the creation of double highlights, glittery appearance, coloured shadows and the
dominance of lighting colours. These discoveries increase the understanding of the
interaction between light and materials, especially within the context of textile design.

At the same time, this project is promising when it comes to evoking awe. Through the use
of lighting and organza, it evokes emotions such as fascination, enchantment and
dreaminess. These emotional responses are further enriched by the project's ability to make
strong associations with elements of the natural world, in line with the vision, that enhances
the emotional resonance.

This project fulfils the client's brief by seamlessly integrating lighting into the organza
artwork, incorporating specified lighting colours, managing dynamic lighting and intensity,
using organic forms, setting up the light sculpture, and delivering an artwork of substantial
scale.
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5.2 Limitations
Several limitations of the project are worth considering. First, the projectors provided by the
university, the only models available, showed certain limitations, in terms of image quality. In
particular, they tended to produce a visible rectangular shape of the projected screen, even
when displaying black content. This problem can be attributed to the contrast and brightness
capabilities of the projectors, which even at the highest level contrast and lowest level
brightness were unable to completely eliminate these edges of the screen. Consequently,
the white-lit areas of the projection became more transparent.

Secondly, the project was limited to visual experiences. Although there was a desire to
explore other sensory elements, such as sound and touch, these aspects were excluded
from the focus of the project. The decision to limit the project to a visual experience was
made mainly because of practical constraints, such as time limitations and the complexity of
integrating multiple sensory elements into the installation. However, recognising the potential
for a more immersive and multisensory experience, these aspects are discussed in the
recommendations section.

In addition, the size and shape of the organza fabric caused limitations in the experiment.
Study 3 found that even the largest organza size available could not cover the entire ceiling.
Part of this limitation stems from the limitations of commercially available rolls of fabric,
which usually come in a standard width, allowing the length to be adjusted but not the width.
Custom orders may need to be placed to obtain the organza with dimensions suitable for full
ceiling coverage or to achieve different installation shapes rather than long shapes.

Furthermore, the project was mainly limited to exploring one specific set of lighting colours
and armatures in one study. This allowed an in-depth exploration of other variables. For
example, the study included different light textures or other light-related aspects.
Nevertheless, the project recognised the potential for further research in these areas, as
indicated in the recommendations section.

Finally, a similar constraint applied to the colour and type of organza. Although the project
showed that the choice of organza colour had minimal influence, this observation was made
primarily in the context of study 1. Later studies did not elaborate on organza colour and
type, despite the fact that different colours and types may interact differently with different
lighting conditions. This was also noted as an area for further research in the
recommendations section, providing a direction for future research.
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5.3 Personal Reflection
This journey has been a profound learning experience for me. It has not only enhanced my
understanding of design and material interactions but also provided insights into my own
work style and capabilities. One of the key realisations I've had is that I thrive as a hands-on
doer rather than a theoretical thinker. Engaging directly with physical objects and materials,
as opposed to solely relying on digital tools or conceptualization, has proven to be the most
effective approach for me. This practical orientation has strengthened my skills in
prototyping, enabling me to efficiently create a substantial sculpture on my own. Another
significant skill I've developed throughout this project is conducting user tests in a structured
and professional manner. Engaging participants, collecting valuable feedback, and
conducting post-test discussions have been instrumental in refining the project. Additionally,
I've learned to step out of my comfort zone, a quality I aimed to develop at the project's
outset. This was particularly evident when approaching strangers to participate in my tests,
highlighting my growth in interpersonal and communication skills.

One of the most important takeaways from this journey is my improved ability to
self-motivate and recognize my own capabilities. The dedication and hard work I put into this
project were eye-opening. It's empowered me to tackle complex challenges with confidence,
which I believe will be invaluable in my future career. This experience has provided me with
a strong foundation for my career development. I now have a clear understanding of my
preferred work style, strengths, and areas for improvement. These insights will guide my
approach to future projects, allowing me to leverage my strengths effectively. Furthermore,
the practical skills I've acquired, from prototyping to user testing, are directly transferable to
various design and creative roles.

The journey was not without its challenges. Maintaining motivation and staying on schedule,
particularly in the early stages, proved to be demanding. The project's conclusion seemed
distant, and it was difficult to maintain focus. However, I overcame this hurdle by adopting a
proactive approach, taking physical actions to move the project forward, and seeking
inspiration from the dedication of fellow students. Witnessing the positive reactions of people
to my light sculpture, observing their awe and genuine interest, was incredibly rewarding. It
solidified my belief in my capabilities and served as a powerful motivator.

Additionally, the process of creating the entire sculpture, while challenging, was undeniably
exciting. Seeing all the elements come together to form a cohesive and visually stunning
artwork was a truly fulfilling experience. Overall, this journey has not only expanded my
design skills and knowledge but has also offered personal growth and a greater sense of
confidence in my abilities.
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6. Conclusion
In summary, the main question of this project was to investigate how the interaction between
organza and lighting can elicit an awe experience, taking into account factors such as
lighting colour, - intensity, - texture and - condition in the room.
To answer this, three studies were conducted, each highlighting different aspects of the
interaction between light and organza. Study 1 found that the condition S3L3, consisting of
organza with leaf shaped holes and lighting colours red and blue (see figure 72), generated
the highest average awe experience, with significant differences compared to condition S3L1
(see figure 73). Lighting colour 3, associated with dreaminess, enchantment and fascination,
came closest to the terminology of awe.

Figure 72: S3L3 Figure 73: Bar chart with error bars of awe experience rating

Study 2 further explored emotions, an awe experience and associations. Condition 7 (see
figure 74), characterised by high intensity of the red and blue lighting and projection 1
(Chladni1), consistently scored highest for desired emotions, awe experience and meanings
associated with the vision of the project. It was also the only condition that evoked the
emotion of awe in multiple participants.

Figure 74: Condition 7 Figure 75: Chladni1 (left), DLAbranching2, (right)

Finally, study 3 introduced storytelling elements into the design. This study confirmed
previous findings and highlighted the effectiveness of projections 1 (Chladni1) and 2
(DLAbranching2), shown in figure 75, in evoking awe experiences.
In conclusion, this project not only provided valuable insights into the interaction between
light and organza but also successfully created an awe experience, making it an
achievement in both material-driven design and human-centric design.
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7. Recommendations
Exciting opportunities lie ahead for further exploration and innovation of creating an awe
eliciting light sculpture through the interplay of organza and light.

7.1 Sensory elements
One of the most intriguing paths for future research is the addition of sound to enhance the
awe experience. The challenge here is to design sound landscapes that harmonise
seamlessly with the visual elements, avoiding unintended experiences like relaxation.
Finding the right balance between auditory and visual stimuli could result in an even more
intense experience for participants. Incorporating interactive elements adds a layer of
engagement to the experience. Participants can physically interact with the installation, for
example, by lowering certain parts of the organza, inviting tactile exploration or even walking
paths. Such interactivity can deepen the audience's emotional experience.

7.2 Variables
This project experimented with a slightly glittery mirror organza in study 1 and 2 and a
normal mirror organza in study 3. The glittery mirror organza reflected the various
illuminations better, making the light textures more visible on the organza.
Therefore, it is also interesting to explore different types, such as crystal organza with an
even more glittery look, and colours, such as how different colours, including colour
combinations, affect the overall impact of the artwork. Similarly, different lighting colours and
armatures provide a vast canvas for creative exploration. Exploring how different light
colours and armatures interact with organza and their potential to evoke awe opens up
exciting possibilities. Moreover, there is great potential to enhance the organza artwork itself.
Experimenting with multiple layers of organza not only increases volume, but also introduces
new textures, shadows and depth.

7.3 Dynamics
In addition, the dynamic manipulation of the intensity of red and blue light is an exciting
prospect. By organising fluctuations in light intensity, a dynamic harmony between all
variables can be created to enhance the overall emotional impact. The role of ventilation in
enhancing dynamics is also worth exploring, such as how dynamic airflow, combined with
dynamic lighting effects, can enhance the immersive quality of the installation and offer
viewers a sensory journey. The concept of a dynamic interior design, with rotating
movements, could maximise the immersive potential of the artwork as well. Creating organic
shaped hubs where viewers can choose their point of view - standing, sitting or lying down -
ensures that each facet of the artwork is fully appreciated and offers a new dimension of
engagement. Figure 76 shows an example of how it could look like.
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Figure 76: Imagination of the interior design

7.4 Literature
Conducting a comprehensive analysis of the six facets of awe (Yaden et al., 2018),
mentioned in section 2.1.1 “Awe Experience”’ can provide deeper insights into the design
process. By carefully examining these facets, it allows for more conscious and impactful
design choices and ensures that the awe experience is consistently elicited.
Considering the long-term effects of awe-inspiring experiences is another exciting possibility.
According to Rudd et al. (2012), encounters with awe contribute to increased well-being over
time, which a salutogenic approach could help understand. This approach can potentially
unlock a new dimension of the healing and therapeutic potential of such experiences.
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7.5 Technical aspects
Precision shaping of projections presents a worthwhile technical challenge. By using
projectors with distance sensors, specific shapes could be projected with precision, providing
a refined and controlled visual experience. An alternative approach could be to adjust the
projection setup to achieve the desired effect of coloured shadows while eliminating
projections in undesirable areas. This adaptation involves projecting onto a black wall that
absorbs lighting, such as Vantablack, while having a plain white ceiling. The projectors would
be placed above eye level with a slight upward angle, directing light towards the organza
artwork to the wall instead of the ceiling, similar to the arrangement used in study 2. A black
velvety piece of fabric was tested on the ceiling, but it eliminated the mixed coloured
shadows instead of the projections (see figure 77). To reintroduce the mix of coloured
shadows on the ceiling, the introduction of plain projections or white light directed towards
the ceiling is being considered. This innovation has the potential to eliminate the projections
of the dynamic light textures onto unintended surfaces such as the wall or ceiling, while
recreating the fascinating coloured shadows that contribute to the immersive experience.

Figure 77: Testing with black velvety fabric

In sum, these opportunities for future research and development promise to push the
boundaries of awe experiences in the realm of light, material, and design. Each direction
represents a unique opportunity to expand the understanding of how lighting and textiles,
specifically organza, can intersect to create awe eliciting encounters.
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Appendices

Appendix A: Results Awe Experience Study 1
Table 2: Awe experience scores per condition per participant

S1L1 S1L2 S1L3 S2L1 S2L2 S2L3 S3L1 S3L2 S3L3

Participant 1 4 3 5 - - - - - -

Participant 2 2 1 4 2 0 4 2 2 5

Participant 3 5 3 4 5 4 5 4 5 5

Participant 4 1 4 4 1 3 4 2 3 4

Participant 5 1 3 2 0 3 1 1 4 4

Participant 6 1 2 4 1 5 3 0 5 3

Average 2.33 2.67 3.83 1.80 3.00 3.40 1.80 3.80 4.20

Standard deviation 1.60 0.94 0.90 1.72 1.67 1.36 1.33 1.17 0.75

Maximum 3.93 3.61 4.73 3.52 4.67 4.76 3.13 4.97 4.95

Minimum 0.73 1.72 2.94 0.08 1.33 2.04 0.47 2.63 3.45
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Appendix B: Results Emotions Study 2
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Figure 78: Plots of the ratings of pleasantness (horizontal axis) and eventfulness (vertical axis) with their associated emotions

(words)
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Appendix C: Results Awe Experience Study 2
Table 6: Awe experience scores per condition per participant

Condition 1 2 3 4 5 6 7 8 9 10 11 12

Participant 1 2 5 3 3 4 3 5 5 4 3 3 5

Participant 2 0 3 4 3 1 4 5 2 5 5 4 5

Participant 3 2 4 3 3 4 3 4 5 3 4 4 4

Participant 4 3 4 1 2 2 3 4 4 3 4 3 2

Participant 5 2.5 3 2 4 2.5 4 5 3 5 5 3 5

Average 1.90 3.80 2.60 3.00 2.70 3.40 4.60 3.80 4.00 4.20 3.40 4.20

Standard deviation 1.02 0.75 1.02 0.63 1.17 0.49 0.49 1.17 0.89 0.75 0.49 1.17

Maximum 2.92 4.55 3.62 3.63 3.87 3.89 5.09 4.97 4.89 4.95 3.89 5.37

Minimum 0.88 3.05 1.58 2.37 1.53 2.91 4.11 2.63 3.11 3.45 2.91 3.03
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Appendix D: Raw Data Study 3
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Figure 79: Raw data study 3
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Appendix E: Consent Form
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Appendix F: Project Brief
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Appendix G: HREC Checklist
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Appendix H: Data Management Plan
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