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Abstract: Digital technology became a substantial component of daily life activities where people
grew less dependent on the constraints of the physical world. Recent developments of new media
platforms have led to important changes in religious practices, resulting in digital religion. However,
there is a lack of empirical research assessing the effect on the spiritual experience. Some elements
of sacred architecture, light for instance, influence the perception and experience of space. Light
is a symbol of the sacred as it uplifts the worshiper’s soul and contributes to the transcendental
experience. This paper proposes an analysis of a contemporary space, cyberspace, in framing the
sacred experience. The focus is on light and its effect on the spiritual experience in a virtual church.
The method employs an empirical approach, adapted from the social sciences scholarship, to examine
the extent of the spiritual experience(s) manifested by the participants as emotional responses to the
sacred space. The findings highlight people’s experiences of the cyber-sacred space and offer insights
into the design of those spaces. This spiritual event could be considered a spiritual appreciation of
architectural elements translated as subjective emotional responses to virtual sacred architecture. Such
study bridges the research of architecture and social sciences in creating a platform for the empirical
exploration of virtual ‘built’ environments. It provides a quantitative approach to a phenomenological
concept of digital religion and the future of spiritual practices related to virtual sacred architecture.
The importance of the study lies on the designed methodology to assess the effect of light on the
spiritual experience in virtual sacred architecture.

Keywords: sacred architecture; light; spiritual experience; digital religion

1. Introduction

New technologies and the incorporation of digital media into our daily lives have
transformed our perception of reality, creating a blurred line between real and virtual
realms. Virtual environments became free of physical constraints, which facilitates build-
ing new parallel worlds driven by an unlimited imagination. With the emergence of the
Internet in the 1990s, cyberspace originated to become an extension of our physical and
temporal existence (Kalay and Marx 2005; Rain and Lorents 2010; Ning et al. 2018). Digital
technologies have transformed our society, resulting in the advent of new trends in educa-
tion, business, and religious practices, among others. Today, cyberspace is a place where
we perform daily tasks such as shopping (e.g., Amazon), working and conducting virtual
meetings (e.g., Zoom space), learning, entertainment, and attending religious gatherings,
to name a few applications (Abu-Taieh et al. 2020). The Internet and cyberspace triggered
myriad studies, one of them being the development of a new phenomenon named digital
religion (Campbell 2012; Wagner 2013; Campbell and Tsuria 2021).

Digital religion is a neologism developed in the last few decades showing how digital
media and spaces are shaping and being shaped by religious practices (Campbell 2012;
Campbell and Tsuria 2021). This concept reflects the inter-relationship between religion, me-
dia, and culture. Some examples of such interaction manifest as cyber, online or e-churches,
religious radios and blogs, online prayers, online or e-bible study, virtual pilgrimages,
televangelism (i.e., religious TV broadcasts), etc. Literature emerging from the study
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of digital religion focuses largely on the written narrative (Hoover and Echchaibi 2012;
Helland 2016), and not necessarily on the graphical and visual expressions of religious
spaces, despite the suggestive evidence that virtual representations of religious build-
ings may facilitate a spiritual experience similar to the ones in real houses of worship
(Gelfgren and Hutchings 2014). The E-Church1 concept was one of the first manifestations
of digital religious practices which relied mainly on religious textual discourse rather than
graphical representation of the sacred cyberspace (Schroeder et al. 1998; Campbell 2005;
Hutchings 2011). Thus, research on the visual representation of sacred architecture in the
digital religion phenomenon is lacking. However, the architecture of religious and spiritual
spaces is recognized to possess a theological and spiritual character that contributes to the
spiritual experience (Carroll 2003).

A substantial amount of research deals with the representation of culture and heritage,
especially the sacred ones that use digitization techniques (MacDonald 2006; Thwaites 2013).
Indeed, digital heritage portrays the intersection of cultural heritage and digital media
(Parry 2007). Though scholars believe in the importance of the visual representation of digi-
tal sacred architecture in digital religion (Gelfgren and Hutchings 2014; Campbell 1995),
research is still lacking from the design fields. This paper attempts to fill this gap by
proposing an empirical method to assess the extent of the spiritual experience conveyed
as emotional responses to virtual sacred architecture. Specifically, the focus is on how to
assess the effect of light, a major element of sacred architecture, on the spiritual experience
in a virtual sacred space.

2. Light and Sacred Architecture: Real and Virtual
2.1. Sacred Architecture

Before addressing light as an important element of sacred architecture, one ought to
commence with an ontological approach to the definition of what is sacred architecture.
According to liturgical writings, especially Christian writings from distinct denominations,
a sacred place is a place consecrated for divine worship (Woywod 1918). Architecture
has served as a shelter and a provider of comfort and beauty for human beings, but
sacred architecture moves beyond the physical needs to impart spiritual needs as well.
Humans attempt to reflect a divine presence through the use of architectural features and
dimensions that create the space (Jones 2000). Famous examples of sacred architecture
range from Gothic cathedrals such as Notre Dame in Paris, monolithic structures in the
form of Stonehenge and the Pyramidal formations in Mayan and Egyptian civilizations,
to a simple cube depiction of divine presence such as Mecca. These sites, whether seen
through images, videos, or in reality, clearly exude a sense of sacredness heavily related to
religious beliefs. Jones claims that in order to understand sacred architecture, we ought
to understand the religion (i.e., the faith) (Jones 2000). In fact, sacred architecture is a
representation of the religious experience of humankind, individuals or communities
(Jones 2000). Sacred architecture possesses a “quality of allurement” people are drawn to, to
revive their identity. Such spaces are made of tangible and intangible material substances,
one of them being the quality of light. The mythical and poetic quality of a space is mainly
created by the variation of shadow and light (Birch and Sinclair 2013), thus this inquiry
revolves around the significance of light in sacred architecture.

2.2. Light and Sacred Architecture

The importance of light in architecture has been extensively discussed in a plethora
of architectural literature produced by scholars and architects. Le Corbusier affirmed that
light highlights architecture as “architecture is the masterly, correct, and magnificent play
of masses brought together in light. Our eyes are made to see forms in light; light and
shade reveal those forms” (Corbusier 1931, p. 29). Similarly, Frank Lloyd Wright and Louis
Kahn believed that light beautifies architecture (Geva 2011). Light is indeed a symbol of
the sacred, cosmological, and religious beliefs illustrating the connection of humans with
a higher order of things, with the essential, and the perception of the immutable divine
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presence (Schwarz 1958; Plummer 1987). Light streaming onto a sacred building creates
a dramatic effect enhancing the axis mundi—the axis of the world—where Heaven and
Earth melt into one to bring humans closer to God (Schwarz 1958; Geva 2011). The concept
of “Holy” light, associated with divine light or natural light, not only beautifies the sacred
space, but also expresses a sense of purity, eternity, and a feeling of hope, hence the choice
of “Holy Light” as the title for this paper. Particularly, light is considered a fundamental
element in Christianity and Christian architecture (Gojnik and Gojnik 2018). It is perceived
as the presence of the Divine, as at the beginning of the story of creation, God said “Let there
be light, and there was light. God saw that the light was good, and he separated light from
the darkness” (Genesis 1:3). The importance of light in Christianity is empathized further in
the Gospel of John where Jesus said, “I am the light of the world; he who follows me will not
walk in darkness but will have the light of life” (John 8:12) and “While you have the light,
believe in the light, so that you may become sons of light” (John 12:36). Across religions,
light exudes the manifestation of God, and everything originates from it (Matracchi and
Sadeghi Habibabad 2021). The focus in this paper on light in Christian architecture stems
from its importance both in the physical aspect of vision and the symbolic qualities to
enhance divine presence (Figure 1).
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2.3. Light and Virtual Sacred Architecture

Digital media is overwhelmingly present in our lives encompassing the intersection of
religion and sacred architecture by the use of digital tools. Digital religion2 is a medium
creating new virtual realities that enable individuals to practice religious rituals. The newly
formed virtual sacred spaces are translated through virtual models of buildings found in
games, mobile applications, videos, and websites. The virtual environment that surfaced
from the development of computers and the Internet, or cyberspace, became an extension
of the physical reality (Gibson 1984; Kalay 2004). The new digital virtuality permits the
notion of three-dimensionality, interactivity, immersion, and multimedia phenomenon
(Bermudez 1999). These virtual realities offer unlimited possibilities for architectural
styles and religious features. Such possibilities are expressed in the form of religious
virtual buildings and sacred spaces. Since this study’s interest is mainly light in Christian
buildings, the definite examples of virtual sacred architecture examined are churches.

Churches’ websites generally include series of images where the light sources vary
depending on the context (e.g., sanctuary, chapel, praying hall, etc.). Phones and/or tablets
applications showcase virtual reconstructions of churches. For example, The Sanctuary
Application depicts light as a real-time three-dimensional interactive experience inside a
virtual church (The Sanctuary App on the App Store 2011). The light comes from the side
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walls surrounding the space through a combination of stained and clear glass windows.
Additional example would be a virtual tour of the Saint Jean Cathedral in Lyon, France
(Saint Jean Cathedral in WebGL 2019), where light can be experienced through the digital
representation. The developer offers the option to manipulate the light attributes (e.g.,
intensity, shadows, specular properties, etc.), as well as the direction of the sun outside
the building.

Live broadcasts are other examples where artificial light is used to enhance the digital
quality of video broadcasting (e.g., Lakewood Church in Houston, Life TV Church in
Colorado, Hillsong Churches around the world). In games and virtual worlds such as
Second Life, more design varieties and options are used since players sometimes become the
designers of their own worlds. For instance, a Second Life user from a Christian (Catholic)
background describes the quest for a spiritual experience in the virtual world as “So off
I went in search of beautiful churches. I especially love stain glass windows and am
enchanted by religious art. I found Walsingham Church with its simple interiors, St Paul
and its large stained-glass windows, the sweet gilt display of the blessed child at St George
and the wondrous Basilica Cardinale. The Basilica was stunning with stained glass, ornate
alter and prayer pews for the patrons. I loved it here and we stayed [in the virtual world]
for about an hour.” (Rafeejewell 2009) (Figures 2 and 3).
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The literature and observations of examples representing light in virtual sacred spaces
do not provide an empirical evaluation of the light effect on the spiritual experience in such
spaces. Therefore, this study offers an innovative empirical method to assess that effect
while using light in cyberspace as the main architectural element.
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3. Spiritual Experience

Spiritual experiences tend to move to digital spaces in the shape of virtual worlds
(e.g., Second Life), forums, chatrooms, games, and social media (Campbell 2012). The
fast-changing facets of religious practices and their interactions with the digital world raise
questions about the design of these virtual sacred spaces. This paper uses an empirical
method embedded in the digital space to investigate the question: does architectural design
of virtual sacred spaces, in particular the manipulation of architectural light (intensity)
in a virtual church, have an effect on the spiritual experience expressed as an emotional
response by the digital worshipers?

Spirituality can be defined as the continuous human yearning for something larger
than the ego (Palmer 2003); or the experience of the transcendent, regardless of the
religious belief (Bento 2000); or the inner experience at the encounter of the beyond
(Lewis and Geroy 2000). The common ground between religion and spirituality is posited
as a search for the sacred (Zinnbauer et al. 1999). In the Hermeneutics of sacred architecture,
Jones expresses the existence of an inter-relationship between the built form, ritual pro-
cesses, and spiritual experiences in sacred architecture (Jones 2000). Human experience is
determined by the senses and their reaction to external objects (Watts 1957). Architecture
uses materials, textures, forms, and light to engage these senses. The assumption in this
study is that light manipulation being an important element will push the spiritual experi-
ence towards a direction, whether positive or negative. The basis of spirituality relies on
the connection between religion and feelings as religion is a source of profound emotions
(The Psychology of Religion 2003; Emmons 2005). From a neuro-theological approach, the
“emotional value operator” function of the mind mediates the experience of the sacred
(Newberg and d’Aquili 2000).

This paper uses spiritual positive and negative emotions commonly provoked when
people encounter sacred buildings. For instance, joy and content are associated with
positive emotions, whereas fear and anxiety with the negative ones (Plutchik 1991). Awe
appears prominently when talking about a relationship between humans and their gods
(Keltner and Haidt 2003). Although hope as an emotion brings an assurance of eternal
joy, as well as providing positive effects on the mental and physical health (Plutchik 1991;
Emmons 2005). In Christianity, hope contemplates the eternal kingdom “Let us hold
unswervingly to the hope we profess, for he who promised is faithful” (Hebrews 10:23).
Such emotions are associated with spiritual experiences determined from psychology and
psychology of religion scholarship. Thus, awe, hope, joy, content, peace, anxiety, fear, and
sadness are used as emotional indicators of the spiritual experience in this study.

Although some scholars argue that spirituality being a subjective experience makes
it harder or almost not relevant to measure empirically; others consider that quantitative
measures should be developed to assess spirituality (Ramasubramanian 2014). Conse-
quently, the objective is to empirically test the emotional responses to light manipulation
in a virtual sacred space, more precisely, within a virtual church. The study constitutes a
contribution to architectural design in the virtual realm as affecting human experiences.
Such effects are measured by applying an empirical method prevalent in social sciences
onto architectural research. The method consists of controlled experiments to assess the
extent of the spiritual experience in a virtual context. The study’s tool is composed of a
video walkthrough of a virtual church followed by an online questionnaire. The ques-
tions are adapted from previously validated questionnaires used to measure religiosity,
spirituality, and wellbeing in the psychology of religion and health research (e.g., Daily
Spiritual Experience Scale (DSES), The Index of core spiritual experiences (INSPIRIT), etc.)
(Kass et al. 1991; Newberg and d’Aquili 2000; Anandarajah and Hight 2001; Underwood
and Teresi 2002; Unterrainer et al. 2010; Ahmad et al. 2015). Results of the study may be
instrumental in enhancing and influencing the design approach to a virtual sacred space
conditioned by its light design contributing to the spiritual experience of the worshiper.
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4. Methodology

The lack of empirical studies assessing the effect of light on the spiritual experience
exhibits the need for an empirical examination that constitutes this paper’s research ques-
tion. This method will serve to augment and expand the already existing, yet limited,
observational research and case studies. The main premise is to quantitatively test the effect
of the manipulation of light intensity on the spiritual experience in a virtual church.

The strength of an experimental design lays in its power to generate causal inferences
dealing with the effects of controlled independent variables and a measure of interest
(Thorson et al. 2012). This method applies a quantitative approach that follows post-
positivist perspectives by introducing the independent variables of the study as controlled
treatments (light intensity) and creating an instrument in the form of a questionnaire to
measure their impact on a variety of empirical manifestations of the dependent variables
(emotions). The effects of the independent variables are subjected to appropriate statistical
analysis (Creswell and Clark 2017).

In this study, digital religion is explored as the intersection of architecture, religion,
and media. Specifically, an experimental methodology is used to test empirically if light, as
a significant architectural element in sacred architecture, affects the spiritual experience of
the worshiper in virtual church architecture (VCA) (Mansour and Geva 2018). The spiritual
experience, communicated as the emotional responses of the participants, is measured on a
heterogeneous sample of the Christian population in the United States of America, using a
self-report online questionnaire following an exposure to variations of light intensity in a
virtual church. Prior to the experiment, an approved proposal from the Institute Review
Board (IRB) was obtained.

The study’s method consists of four phases: (a) Setting up a digital/virtual context
using a three dimensional model of a Christian building commonly found in games and
similar virtual spaces. Then, creating various animated scenarios of the digital space;
(b) developing an instrument (questionnaire) to measure the spiritual experience and
use a web-based survey tool (Qualtrics) to collect data from the users’ experiences. The
questionnaire measures specific emotions, found in the literature, relating to spiritual
experiences; (c) collecting data using a crowdsourcing internet marketplace, Amazon’s
Mechanical Turk (MTurk), where participants complete online Human Intelligence Tasks
(HITs); and finally (d) managing, analyzing, and interpreting the data using statistical and
graphical techniques (e.g., SPSS, R). The experimental design is represented as a linear flow
chart in Figure 4.
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The main hypothesis of this study states that the manipulation of light intensity
(Bright and Dark) influences spiritual experience/emotions. The experiment’s results will
determine this effect quantitatively and serve as a precursor for lighting design guidelines
that may enhance spiritual experiences by triggering specific emotions in virtual sacred
spaces (church). Although the combination of sacred architectural elements such as light,
shade, colors, materials, textures, plans, and icons creates the spirit that makes the space
(Geva 2011), in this particular study, the focus is only on light as one of the most important
elements of sacred architecture. For the case study, architectural light is expressed through
the manipulation of its intensity.
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4.1. Digital Context

The literature review established Christian spaces as more commonly existing in the
digital realm, especially in the United States (Gelfgren and Hutchings 2014). As a result, this
study examines the spiritual experience in a virtual Christian church, whereas it establishes
a platform that can also be applied to other religious buildings (i.e., mosques, synagogues,
Hindu and Buddhist temples, etc.) To test the empirical methods’ applicability, a case study
of one church’s architectural typology is used. Building Type 1 (BT1) displays an interior
space characterized by the form of a cross plan, with a long nave divided by pillars, a
transept, pointed arches and rib vaults evocative of a Romanesque style. Prominent height
showing verticality and guiding the eyes towards the sky as a connotation of Heaven, large
stained-glass windows along the sides topped with pointed arches, as well as three narrow
and tall pointed windows enveloping the wall behind the apse. An intricate design rose
window exists above the entrance. Figure 5 illustrates an awe-inspiring digital rendering of
this church, expressing the image of a similar physical building used for worship.
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Geometric transformations of the church are performed consisting of creating one
major light source: large side windows (Figure 6). Christian icons are introduced in the
space. The choice to include select and commonly recognizable icons serves to determine
the difference in the effect of light with and without the presence of religious symbols
(Figure 7). A game engine, Unity 3d, is used to render the light to create video animations
of two scenarios of the church’s walkthrough: bright light and dim/dark light. Unity’s real
time GI rendering method is used to simulate direct and indirect lighting. First, an ambient
lighting is set up, then direct and indirect light intensities are modified (Figure 7).

After the light manipulation, the camera is set up at the eye level simulating a person
walking through the space to create different video scenarios. The camera enters the church,
stops for a second to look up, then looks down again and walks through the nave until
reaching the altar. Once at the altar, the camera looks up one last time then returns back
to eye level to look at the altar again. The same pace of the animation is set up for all the
videos. The total length of the walkthrough is 45 s.
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4.2. Research Instrument

The review of pertinent literature on the study of spirituality helped identify sev-
eral questionnaires that relate to the evaluation of the spiritual experience and well-
being. Researchers across disciplines rely on surveys to perform quantitative research
(Dillman et al. 2014). Online surveys represent questionnaires that can be completed by the
audience using digital technologies and the Internet (Dillman et al. 2014). The advantage is
to aim a larger and broader audience that has access to the Internet while being economical
since online surveys are designed as web forms available to large population, at low cost
(Sue and Ritter 2011). The questionnaire used in this study was developed based on a
combination of accepted and validated scales by researchers attesting that such instruments
are valid in the assessment of spiritual experiences. A web-based survey tool, Qualtrics,
is used to create the questionnaire that is later embedded in MTurk. Qualtrics has existed
since 2002, and is considered a validated platform for researchers to conduct online surveys
(Barnhoorn et al. 2015). Qualtrics enables the embedding and the equal randomization of
the videos among all the participants. The use of an online survey method in the study of
virtual architecture is an innovative way to assess the extent of spirituality as expressed
by emotions in virtual environments. In fact, survey research allows us to measure a
wide variety of unobservable data such as people’s beliefs, emotions, and attitudes to-
ward a stimulus, and remotely reach a large population that is hard to observe directly
(Bhattacherjee 2012).
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The questions used address parameters such as the manipulation checks utilized to
verify that the participants were sensitive to the amount of light in the virtual space. The
assessments of the spirituality section of the questionnaire included items that directly
addressed the extent of the spiritual feeling (emotions) the participants experienced on a
Likert scale with anchors ranging from 0 to 10, where 0 is Not at all and 10 is Very much.
Six items addressed the experience of positive emotions3 and three items addressed the
negative emotions4. Some examples of these questions are “To what extent were you able
to experience AWE while watching the space in the video?” or “what emotions did you
feel while watching the space in the video? please respond to each emotion stated in the
list (hope, joy, comfort, peace, spiritual feeling, anxiety, fear, sadness).” The questionnaire
also included several demographic items such as age, gender, level of education, etc.

4.3. Data Collection

For the past decade, researchers, especially in psychology undertaking behavioral
research, have been using online labor markets such as Amazon Mechanical Turk (MTurk)
where a large population sample can be tested at low cost (Barnhoorn et al. 2015). According
to the World Bank Report in 2015, MTurk had a population of 500,000 people worldwide
(Pew Research Center 2016). Despite concerns about the external validity of MTurk, studies
showed the reliability of the data gathered using this platform (Chambers and Nimon 2017).
The external validity was also demonstrated by comparing it with data gathered in a
laboratory or using a university sample (Behrend et al. 2011). Therefore, the use of MTurk
is an efficient way to have a more diverse and representative sample of the population
(i.e., age, ethnicity, education, religious beliefs, etc.) rather than a students’ sample, for
example. In this study, a Human Intelligent Task (HIT) was created on MTurk. In the new
HIT, a short description of the study and a selection criterion: Faith (needs to be Christian
to participate), age, and location, were presented to the participants before they started the
experiment. Participants had to comply with the conditions of the researcher in order to
participate. They were randomly exposed to one of the two videos of the interior scenarios
of the virtual church followed by the questionnaire. However, they had the choice to quit
at any time they choose. Each participant could carry out the experiment only once, which
avoids redundancy in participation that might affect the data collected.

4.4. Data Analysis

After all the questionnaires were completed, the collected data were downloaded from
Qualtrics. Two steps were necessary at this level: data preparation and data analysis. Data
preparation consists of data coding, where all the data are transformed into a numerical
format. With coding, the data are then transferred to the Statistical Package software for
Social Sciences (SPSS). Descriptive statistics are used for subjects’ demographics data and
association with religious practices and use of digital tools in religious practices. T-tests
and ANOVAs (analysis of variance) were used to examine if the mean responses of the
participants in the two conditions are statistically different from each other. This inferential
analysis serves to test the main hypothesis that light intensity affects the spiritual experience
in a virtual church.

5. Case Study

In this study, one experiment was performed, structured as a 2 × 2 in between group
design (light intensity: Bright and Dark/Dim) representing only two conditions with the
light source being the upper windows and the religious iconography being present in
the space (Table 1). This experiment employs the manipulation of light intensity (Bright
and Dark/Dim) in the virtual church as the Independent Variable (IV), and the spiritual
experience that includes the emotions (spiritual feeling, positive, and negative emotions) as
the dependent variable (DV) to measure. Intensity is one of the most important attributes
of light. Also called luminance, it is considered by lighting designers and engineers to be
the direct stimulus to vision and perception. Indeed, brightness is considered the most
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fundamental visual perception. Brightness is a function of the different reflectance of the
surrounding objects under a uniform illumination and can range from very bright to dim
or dark (DiLaura et al. 2011). According to the IES5 lighting handbook, studies conducted
on spatial perceptions in built environments consider brightness and dimness to be the
major factors in evaluating lighting conditions (DiLaura et al. 2011). Therefore, only the
intensity of light is considered in this case.

Table 1. 2 × 2 Experimental design for the experiment: case study.

Building Type I

High Intensity of Light Low Intensity of Light

With Religious
Iconography

Source of light
Upper Windows

Group 1
N = 25

Group 2
N = 25

The participants consist of MTurk workers randomly watching one of the two available
videos of the “walkthrough” in the virtual church’s nave. Only two scenarios of the
“walkthrough” were introduced: high and low light intensities (as described in detail in the
methodology section).

While walking along the nave of the church in a steady manner, architectural elements
present in the space could be noticed: columns, arches, windows with stained glass, pews,
high ceiling, altar, crucifix, candles, etc. The walkthrough video lasts 45 s6 starting from
the entrance to the altar through the nave. The sample size used in this experiment is
N = 50, (25 participants watched the video with the bright light condition, and 25 with the
dark/dim light condition). The randomization of the videos allows an equal exposure and
minimizes the individual differences that may extraneously affect the results.

6. Results and Analysis

The results of this investigation unfold into three levels. First, the statistical analysis
demonstrated that participants accurately perceived the light intensity manipulation per-
formed (bright and dark/dim), which yields internal validity to the experiment. Internal
validity attests if an observation determines a causal relationship between the independent
and dependent variables (Calder et al. 1982). Second, spirituality in this study is measured
through a series of nine questions inquiring about distinct emotional responses such as awe,
hope, joy, peace, comfort, spiritual feeling, sadness, fear, and anxiety. The structure of the
responses suggested that the spiritual experience is manifested into two distinct clusters,
i.e., positive emotions and negative emotions. Third, light intensity, which represents the
key manipulation of the independent variable, has an effect on the spiritual experience.
This result confirms the hypothesis of this study which is: light intensity impacts the
spiritual experience in a virtual church.

6.1. Light Intensity Manipulation Check

This manipulation check serves as a validation that the participants were able to notice
the change in light intensity while watching the video of the church walkthrough. To test
this effect, a comparison of means is used with a t-test of Independent Samples where the
test-dependent variable is Light (as perceived by the participants), and the independent
grouping variable is light intensity that is manipulated in the videos—and varies between
bright and dark. This method serves to check if the light intensity manipulation is perceived
across the entire sample. The response to the question, “how much light did you see in
the video?” on a scale from 0 to 10 serves to test the light manipulation. The results show
that the manipulation of light intensity in the videos was indeed strongly perceived by
the subjects [t (48) = 5.12, p < 0.028]. These results confirm the significance of manipulation
of light intensity across both video conditions and across the population sample of 50.
Moreover, Figure 8 shows the comparison of means affirming light was indeed noticed by
the participants more in the bright scenario with M = 7.04 than in the dark/dim one with a
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mean M = 5.59. These results enable us to conclude that light intensity manipulation was
highly perceived by the participants in the whole sample and across both conditions.
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6.2. Measurement of Spirituality

Spirituality in this study was measured in two ways. First, through a direct item that
asks participants to report the spiritual feeling they experienced after watching the video
of the church (on a scale for 0 to 10). The second was a series of eight items consisting
of distinct emotional responses such as awe, hope, joy, peace, comfort, sadness, fear, and
anxiety. To explore the conceptual structure of the emotional items and relate them to this
work, a factor analysis of these items based on the entire sample was performed. This
factor analysis determines the inter-relationship or the consistency among the items related
to emotions. The principal component analysis generated two identifiable clusters both
showing an acceptable distinction between positive and negative emotions as stated in
the psychology of religion literature. The first cluster represents the positive emotions:
awe, hope, joy, comfort, and peace. The second cluster represents the negative emotions
of anxiety, fear, and sadness. Consequently, an index score is created for each of the two
emotion clusters (averaging the appropriate scales). This index score was used later on to
analyze the effect of light intensity on each emotional cluster.

In addition to the positive and negative emotion clusters, another scale was used as a
direct question inquiring about the spiritual feeling of the participants. The results show
a positive correlation between the spiritual feeling and the positive emotions, though the
direct spirituality scale is not correlated with the negative emotions. These results can
deduct that the spiritual feeling is mainly linked to the positive emotions that are higher
than the negative ones.

6.3. Effect of Light Intensity on the Spiritual Experience: Positive and Negative Emotions

To address the hypothesis of this study that light intensity has an effect on the spiritual
experience as an emotional reaction, a combination of T-tests and ANOVA (analysis of
variance) were performed on positive and negative emotions. The ANOVA results show a
significant effect of light intensity on the spiritual experience [F (1,46) = 12.58 p < 0.001].
Additionally, overall, more positive emotions were felt (M = 4.05) than negative ones
(M = 1.93), regardless of the lighting scenarios (bright or dark/dim). These results support
the hypothesis that light has an effect on spiritual experience as it impacts the emotions in
this study.

However, the results in this particular case study show that light intensity had more
effect on the negative emotions in the bright scenario [(t (1,48) = 3.97 p < 0.05)]. The lighter
the space, the more negative emotions (sadness, fear, anxiety) were felt by the participants
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(M = 2.65) than positive ones (M = 1.21). Participants experienced similar positive emotions
in both the bright and dark/dim church scenarios (Figure 9).
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In conclusion, this preliminary test of the experiment was used to show the efficiency
of the methodology and the platforms used (Unity 3D, Qualtrics, Mturk). In addition,
despite the small sample (N = 50) the light manipulation was significant, which confirms
the overall hypothesis of this research, stating that light has an effect on the spiritual
experience in virtual sacred architecture.

However, a supplemental experiment on a bigger sample ought to yield more sig-
nificant results of the effect of light on positive and negative emotions, in addition to
accomplishing the external validity of the experiment.

7. Discussion and Conclusions

The importance of this paper relies mostly on the designed experiment to assess the
effect of light on the spiritual experience of worshipers in virtual sacred architecture. The
article attempts to fill two gaps: the first relates to digital religion scholarship that focuses
on the textual narrative of religion and pays less or no deep attention to the visual repre-
sentation of sacred spaces in the digital realm; the second relates to the lack of empirical
studies of light effects on spirituality in sacred architecture and none in virtual sacred
environments. This experience can be considered a spiritual appreciation of architectural
elements translated as subjective emotional responses to virtual sacred architecture.

The main hypothesis of this study stating that the manipulation of light intensity (bright
and dark/dim) in the virtual church has an effect on the spiritual experience/emotions was
supported by the findings of the experiment. Indeed, the results show that light has an effect
on the emotions (positive and negative). The results comply with the two IES guidelines
for the lighting design in houses of worship that are required to have spiritual light as
an architectural or ambient light to reveal architectural features, and accent light that
enhances religious symbols (Clarahan 2004; DiLaura et al. 2011). Therefore, the experiment
established that light intensity is indeed an important factor to consider when designing
sacred architecture. However, although in this specific case study the bright scenario
elicited more negative emotions than the positive ones, the results do not provide enough
evidence to conclude that more light in the space triggers more negative emotions. Further
studies should be performed in the future using a bigger sample size to determine the
validity of such a statement.

In conclusion, the results supported the claim that light intensity has an effect on the
spiritual experience/emotions in a virtual church, which reinforces the concept of holy light
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in Christianity. The results draw attention to major outcomes. First, the advantages of ap-
plying social sciences research design and methodology to investigate digital architectural
contexts. This research approach provides an opportunity and a requirement to rephrase
our architectural theories with more precision that makes them testable rather than only
observational. Second, this inquiry enables the representation of sacred architectural spaces
using digital media and increasing the potential of exploring design variations in virtual
spaces and lighting. This is particularly applicable today, as the world is experiencing a
global pandemic where face-to-face activities have become limited.

Additionally, such empirical investigations provide an innovative way to assess emo-
tional reactions to sacred architectural spaces and can be used, such as in this paper, in
digital spaces that could extend to real ones. They also raise the awareness of the digital
religion phenomenon and its virtual space design. Further, this provides an assessment
tool for digital architectural design in virtual religious spaces that so far was left to web and
game designers or digital artists rather than more experienced architects and designers, in
terms of the sacred. Light remains the variable that affects not only the emotional response
expressing the spiritual experience, but also the perception of the space. The originality and
uniqueness of this research is expressed along two dimensions: (a) for the first time, the
assessment of spiritual experience is conducted in virtual sacred architecture; (b) it meets
the challenge of quantitative evaluation of spirituality, whereas spirituality is often treated
as a subjective experience that is considered difficult to measure empirically.

The study of light as well as the adaption of such empirical method may become
a basis for a tool used to analyze spirituality in virtual sacred architecture, not just in
Christianity but also in other faiths/religions and their houses of worship (e.g., Islam,
Judaism, Buddhism, etc.). It can provide additional input on lighting design criteria able
to enhance spiritual experiences in real and virtual sacred spaces. For instance, design
guidelines for the use of light intensity (high, or low) highlighting architectural elements
and symbols presumed to be important in eliciting emotional experiences. Although the
focus was on light intensity, future experiments should incorporate more variables to
test: light color, materials, textures, and acoustics (sound/silence). This is particularly
applicable as we move towards the metaverse, which represents a virtual reality version of
the Internet based on three-dimensional graphic representations. At the end, this empirical
study fosters attention to the virtual light which becomes the ‘holy light’ of cyberspace.
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Notes
1 E-Church can also be called online church, cyber church, internet church, is a space that uses the internet to enable religious

activities such as prayers, rituals, discussion forums that all happen online. They are intrenet-based religious communities
that started in the 2000′s. This space could be a wesbite, bible study application, chatroom or discussion board, podcast, TV
broadcasting, etc.

2 The specific use of the term “digital religion” instead of “digital theology” or “cyber religion” stems from the fact that it explores
numerous and diverse facets of religious dimensions that can be found in the web. In addition, digital religion was the first term
used to identify the new phenomenon of the study of religion and digital media.

3 Awe, hope, joy, comfort, peace.
4 Anxiety, fear, sadness.
5 Illuminating Engineering Society (IES).
6 The length of the video is based on a previous experiment to record the perception of light in the virtual space.
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