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Abstract: The ephemeral qualities of lighting are explored best as part of lived
experiences. For students at the baccalaureate level, this is difficult and requires
developing ideas that become realized through modelling by studying what happens
when light, colour and material intersect with form. This process uses design thinking
and hands-on experiences to show students how a dynamic interplay of design
elements within a project occurs through learning and discussion. While creative
processes require some form of abstract thinking and when ephemeral qualities
aspects of light and colour contribute to the purpose for a particular use, the material
aspects of a luminaire design using found materials recycled and used in new and
unique ways adds context to proposed design solutions. This paper examines what
happens when dynamic design elements such as light and colour are explored through
learning activities of an interactive/international workshop. Two professors on
different continents facilitate a series of learning experiences in interior spaces,
confronting the immaterial ephemeral qualities of light as these intersect with found
materials and cultural senses. Through a series of distance and local problem-setting
exercises of proposal models, students work through possible ideas set in context and
grounded in creative abstract thinking that are then transformed into a potential
solution.
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Exploring colour and light as dynamic elements of space through the activities of an
international workshop

Introduction
The main purpose of this paper is to offer a perspective on how the learning and
teaching of colour and light as dynamic elements of an architectural environment, and
the development of a deeper understanding of lighting in the context of a design
process, contributes to the process of “learning-by-doing”. We present the results of a
number of experiments performed within the context of education where student
experiences in the design studio are enhanced by understanding and interpreting the
immaterial, ephemeral qualities of light, as they develop design projects that interject a
lighting design within the concept. Students consider the quality, value and effects of
light and colour on human behaviour, exploring lighting within a design studio project
through a series of exercises that integrate ‘learning-as-doing’, a form of problembased learning (Saven-Baden 2003). Using the context of an international workshop as
a laboratory and with the help of information and communication technologies (ICT)
currently available, teachers facilitate the student exploration of how light and colour
mediate interior spaces and how the designs conceived are then actualized in model
form and in the production of final design concepts for a variety of interior
environments.
The subject of this topic is the following: How does a student, within a context of an
international workshop, learn about particular design contexts such as colour and light
and how these are mediators of experience and ambiance in interior space? How do
they understand ephemeral qualities, explore them in tandem with theory, and work
up design concepts as they explore these ideas in their design studio project
development? While creative processes require some form of abstract thinking
(Arnheim in Margolin & Buchanan 2000) and when ephemeral qualities aspects of light
and colour contribute to the purpose for a particular use (Mahnke 1996), the material
aspects of a luminaire design using found materials recycled and used in new and
unique ways adds context (Fry 2009). In the context of the designing of interior spaces,
studio learning experiences interjected with theoretical applications as learning
experiences add context, provide learning-as-doing situations and provide places for
students to examine theory in practice.
This paper proposes that studio designs, when integrating online learning, in-vivo
situations of proposed concepts, and supported by actual lighting models that reflect
material considerations, can contribute to a better understanding of the role of the
architectural aspects of an interior space in the learning process, whilst integrating
themes related to the said interior space identified in the design proposal. Those
models are examples of how students can envision the ways that interactions occur
between people and their environment. Whereas drawings and computer-aided plans
are static, when lighting models are created, these add the dynamics of light to the
architectural design envisaged.
The project workshop is presented, and the various phases are explored with these
ideas in mind. Examples of the preliminary concepts and post-theory models of the
student work are shown. The discussion examines how learning-as-doing is encouraged
and how this is achieved using both ICTs and traditional design studio tools.
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The Lighting Workshop and Theoretical Framework
Overview
According to research, lighting has a direct effect on health, behaviour, and
psychological well-being of people. (Liberman 1991; Reed, 2010) Lighting and colour
can have both negative and positive effects on a person’s health. For example, light
therapy is recommended for people suffering from seasonal affective disorder and
depression, and will help them regulate their biological clock associated with the body’s
circadian rhythm. Studying the interaction between a human and the space with light is
vital for understanding how illumination can affect a person. (S. Winchip 2011).
Furthermore, these basic theoretical concepts align with considerations of daylight as a
modifier of the spaces, and what materials might be considered for creating either
architecturally lit features or individual luminaires, both for function as much as for
creating well lit environments. The advantages of daylight and windows include
promoting psychological & biological well-being; constant and standard light; passive
solar energy penetration in the winter; ventilation through non-fixed windows; view of
the outdoors; fewer use of electrical lights which has an impact on energy efficiency;
enhanced visual acuity and positive effects on productivity (S. Winchip 2011)
The international workshop described herein was created to see how these ideas
might be put into practice, whilst facilitating an understanding of the integration of
lighting and colour, from the earliest steps of the design process, and how this is made
explicit for design students. The workshop of which we speak took place at the School
of Architecture and Design in the city of Beirut in Lebanon and was conducted by the
two authors participating in North America and Lebanon. The lighting workshop’s main
objectives were: 1) to identify ambiances in a lit space of a particular interior
environment; 2) to analyse the principles of lighting and how a light fixture provides
light for a chosen interior space; and 3) to create a simple light source that is used in an
interior design project.
The workshop was launched in the beginning of the Spring semester 2012 and was
followed by two intensive weeks of brainstorming and work. It was concluded with an
exhibition at the end of the semester. The number of students was thirty-seven (3rd
year Interior design students).
For the communication, the Workshop was animated by the LAU instructor and
enriched by the input and visit of the professor of the University of Montreal. Both
analog and virtual methods were used. Research questions guiding this study were
centred on “How learning-as-doing is possible using both ICTs and traditional design
studio tools ?”
The process follows the idea of ‘learning-by-doing’ wherein students approach
problem-solving by integrating theory and practice together in a design problem
context for a particular space. After some theoretical learning about principles of light,
material reflectance (Gordon 2003; Winchip 2011; Poldma 2008) and a basic
understanding and identifying ambiances in interior environments, students were
asked to design a light source for a particular interior. In the beginning of the exercise,
it was primordial to highlight to students the importance of harvesting daylight and
capturing daylight for illumination through the use of apertures including windows and
skylights. (H. Plummer 2009).
The design criteria and constraints were important to the success of the design
development. First, students had to take into consideration the effect of illumination
on performance, based on research studies that have examined specific characteristics
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of elements of lighting systems such as types of luminaires and lamps. Second, they
also had to respect principals of universal design, where lighting systems should be
designed to accommodate all people and to meet a good inclusive design.” Inclusive
design tries to understand the needs of all potential users of a space, and to provide for
their needs. It ensures that people are put at the centre of the design process and
responds to human diversity in a positive way.” (S. Dodsworth 2009) Third, their design
intent and the fact that these design concepts were being considered for their design
studio projects, meant that students were also supposed to treat the light expression as
a rare and beautiful architectural element to be incorporated into an overall design
concept.
Other fundamental criteria of the design process included consideration of creating
a design for a light fixture using found materials, creating the design with an awareness
of cultural senses, and producing a luminaire that could either be free-standing or part
of an architectural detail in a space of their choice. This light fixture lit qualities could
either be incandescent, fluorescent or LED. The students also had to respect some basic
physical design criteria for their concept, such as: using recycled materials of their
choice (paper, fabric, cardboard, plastic); maximum dimensions (610 x 910 mm);
freestanding fixture, or ceiling mounted or an architectural detail built into a wall,
ceiling or floor.
In this first phase of the design concept development, aspects of learning-by-doing
were implemented first via e-learning, where the students were asked to consider
several components of a future lighting concept through a series of initial preparatory
exercises by the professor at a distance. During this “inspiration” phase they were
asked to explore ambiances and find examples of the mood that they want to create in
books, magazines or from the internet. Second, they had to decide on the type of
interior ambiance and place for the light fixture (luminaire) that they would like to
design by proposing some ideas of possible light fixtures and creating concept sketches
of the light model ideas. Here in Figure 1 we see an example of a student’s preliminary
ideas.

Figure 2. Atrium hotel interior, interior/lighting 2011 (photo credit: John Sylvester).

In the second phase, with the presence of the professor, learning turned towards a
focus on seminars and lectures “Light and Color in the Dynamic Interior Environment:
Perspectives and Processes” presented by Prof. Poldma (Figure 2). These included
theory on ambiances, lighting basics and how to create an ambiance using principles of
47

Nada EL-KHOURY, Tiiu POLDMA

light. As we see in Figure 2, examples of contemporary lighting in interiors were used to
show how theory of light learned as principles is then actualized in various installations.
Once they had seen this lecture and in light of the first preparation, they had to create
some conceptual ideas and to find materials that could simulate the concept that they
are creating. This meant creating some pre-design models to try and simulate the light
effects and the ambiance that they want to create, before arriving at a final design
concept that would be produced as a model.

Figure 2. Atrium hotel interior, interior/lighting 2011 (photo credit: John Sylvester).

The third phase of the workshop then consisted of the professor reviewing the
preliminary ideas of the students, through a series of structured critiques and reviews
of the sketches and rough models, these both expressing creative ideas, concepts and
preliminary design and lighting fixture designs and maquettes showing different types
of ambiances and light effects ( if possible). It was also noted that the
professor/specialists from the field contributed to bring their knowledge and technical
support to this workshop in terms of theoretical knowledge and during critiques, to
help students in achieving their models. The students then went back and revised and
refined concepts in light of the lectures and discussions around their projects.
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The Workshop Learning Process
The workshop was structured to develop specific knowledge skills about lighting,
sustainable materials, and design communication through the visual model and
integrating all these skills into virtual, computer – generated design concepts. The
learning process was one of “learning-by-doing”, with some theory to ground the
concepts implemented within the creation of the lighting elements to support the
design concepts being developed in full scale built mock-up, using either actual or
simulated materials. The workshop culminated in the critiques of the final models and
student design projects, and the integration of both the student ideas with materiality,
light and colour theory, design application and transforming the designs into dynamic
concepts through the models and concepts produced.
In Figures 3, 4 and 5 we see the student models as these were developed. In Figure
3, we see how the design process is explored virtually using HCI (Human Computer
Interaction) and then the execution of the idea in maquette form. In Figure 4,
conversely, the initial work is done with analog tools and then modeled in the
computer until the maquette is executed.

Figure 3. Design process explored virtually using HCI
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Figure 4. initial work done with(1) analog tools, (2) modeled in the computer, (3) maquette

In a final example in Figure 5, this proposal was interesting as the student used
found materials to conceive of the design as she pursued her ideas. In this case the
student wrapped an inflated ballon with a rope and glue and then, when she removed
the air from the balloon, what is revealed is the shape and the luminaire concept.
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Figure 5. Example of student work where found materials were used.

These are the final results of the various activities that culminated both in a
presentation of proposed solutions as well as a professional critique of the design
project and the lightings concepts proposed. The experiences were then presented
within a collective workspace. In fact, the Workshop concluded with an exhibition and
professional review by experts that, again where the link between Montreal and Beirut
was possible using ICTs, to finalize the project evaluation and including the active
participation of the professors and industry collaborators from both participating
countries.

Discussion
This particular approach brings together international perspectives engaging theory
in the application of creative ideas into the creation of ambiances through modeling
interior lighting for design concepts, thus providing different perspectives on how light
engages with the interior. These diverse perspectives and knowledge animate student
learning. In the context of this international workshop, the students’ models proved to
be particularly useful in integrating the specific lighting aspects of an interior design
project so as to respond to the demands of the spatial observer and user. The final
models that students presented have a dynamic, interactive character and use a
creative approach.
The successful project results obtained demonstrate how international
collaboration can contribute to the improvement and evolution of the process of
learning through diverse perspectives, how e-learning contributes to the teaching of
both theory and practices in theory-studio workshop format, and how ‘learning-bydoing’ is achieved in the creation of ambiances of light through the model
development. These results can serve as a basis for the initiation of other projects
dealing with innovation in design curriculum.
Complimenting existing knowledge, this paper contributes not only to the
development of the latest comprehensive teaching methods, which aid students
preoccupied with lighting design concerns to understand the impact of light, but also to
the development of new learning tools linked to ICT and the creation of places which
facilitate an exchange of knowledge using a comprehensive approach. The role of ICTs
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in this workshop is not limited to the role of communication, but also ICTs play the role
of assistive thinking tools. ICTs have been used by some students during the first steps
of the design process in the case of this workshop, to both search for the ideas and also
to generate concepts and initial ideas. ICTs play both a role of communicator and also
the role of tools for design concept and process reflection.
The results of this workshop also allow for the development of tools geared towards
educating students on the importance of lighting in interior design. During our work we
acknowledged that the roles of these new technologies are not limited to simple
communication and representational tools. Information technologies progressively
transform the methodologies adopted for information management in the fields of
interior design and particularly influence the development of learning methods
dedicated to the teaching field and its role in the design process to interior design
students. Using both digital and manual tools allowed for students to express creative
ideas initially, sketch from these ideas and model lighting concepts. Working back and
forth with these tools allowed for the lighting theories understood to be implemented
within the student projects in exciting ways.

Conclusion
We have shown, through this international lighting workshop, how the design
process can be explored both at a distance virtually, and in studio class through digital
and manual means. We have also shown how the dynamics of using expertise in
lighting engaged theory within the creation of dynamic solutions that inform student
projects in exciting ways. Students are catalysts and creators of ideas, while the role of
the teacher becomes that of facilitator. The exercises in both virtual and real contexts
allow students to consider theory, engage practice and integrate theory with practice in
pragmatic ways. The role of digital tools in the case of this workshop was perceived by
those involved as a federator that helps information-sharing between two continents in
the context of design teaching and learning, as well as being useful thinking and
learning tools.
This workshop is an example of how dynamic teaching leads to dynamic responses
by students. The process of learning-by-doing is engaging, when using the interfaces of
virtual communication intermingled with actual experiences and modeling ideas. The
integration of both the student ideas with materiality, light and colour theory, design
application and transforming the designs into concepts through the models is an
engaging way to provide students with actual experiences that help them to
understand how light and colour, when used with materials, mediate spaces, and how
they can build their own tools to express these in realizing ephemeral concepts within
interior spaces.
This work opens up perspectives for research that we will touch on briefly. These
can be organized around two distinct poles: the first relates to the future of online
education (collaborative e-learning), which is an essential function of an open
knowledge international Platform. The second pole is the adoption of an
interdisciplinary vision in the development of interior design education and outreach
initiatives to better reflect the richness and subtlety of the design. The various
disciplines involved in the enhancement of interior design education —history,
archaeology, architecture, urban planning and others—come together and generate
debate and discussion to propose solutions that integrate their combined expertise.
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Research perspectives are not limited to these two poles but extend to other areas
as well. For instance, the results of this research project could be used for pedagogical
purposes. Teaching the history of interior design could be made more accessible by
means of models to aid in our understanding of interior design issues.
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