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ABSTRACT

Through the examples of global architecture, art
and design schools of the 20th and 21st centuries,
the authors conduct historical and comparative anal-
yses of the methods of studying form-making ele-
ments of composition as a method of development
of visual thinking of students. The article discusses
applicability and efficiency of integration of a pro-
paedeutic course on primary elements of composi-
tion in the Light Modelling Principles and Methods
discipline (Lighting Design specialisation, ITMO
University), describes the methodological basis of
the discipline.

Keywords: lighting design, visual (figurative)
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1. INTRODUCTION

Nowadays, the profession of a designer is trendy
and prestigious. This is evidenced by increase in the
number of search queries on quick (from two weeks
to several months) design training courses. Such de-
sign courses are mainly oriented on training techni-
cal tools, i.e. various graphics and visualising soft-
ware, which is definitely important for professionals
to know. However, it has long been known that de-
sign is directly associated with the functional side
of the physical world and constructing of forms; it
is primarily art, which solves aesthetic and artistic
problems while creating new forms. Therefore, one
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of the main tasks of design art is to create a “vision”,
i.e. a reflection of sensory perception of things and
phenomena as well as to design it for a spectator.
“The artist is the hand through which the medium of
different keys causes the human soul to vibrate”, as
Wassily Kandinsky wrote in his canonical book “On
the Spiritual in Art” [1], where “the key” naturally
represents the interaction between geometric forms
and light affecting a spectator’s perception. In order
to create a vision in design, specific level of devel-
opment of visual thinking and understanding of per-
ception patterns are required and should be formed
in future specialists.

L.G. Medvedev formulated a definition of visu-
al thinking that is similar to ours noting that “Visu-
al thinking is a dynamic process consisting of sens-
es, perception, concepts, insights, imagination: it is
a capability of human conscience to reflect the re-
ality in a visual form” [2, 3, 4]. Its main function
is to create visions and operate them while solving
problems. One of the stages of development of visu-
al thinking of a future designer is learning of a uni-
versal set of design methods and artistic expression
means. This article describes practicability and ef-
ficiency of the method of studying of formal com-
position, one of the main tools of development of
visual thinking in lighting designer training. The
methodology is analysed on the basis of practical
experience of visual thinking training of the first-
year Master’s degree students of the ITMO Univer-
sity Lighting Design programme as part of the Light
Modelling Principles and Methods discipline.
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Table. Key Elements, Objectives and Principles of Propaedeutic Methodologies
of Bauhaus and VKHUTEMAS

Bauhaus

VKHUTEMAS

Elements of visual language

Line, point, spot, plane, volume,
space

Line, spot, plane, volume, space

Objective of the course

Development of compositional
and artistic thinking, formation
of creative freedom including the
sensory and emotional component

Training students in the language of plas-
tic forms, patterns of form and colour
making

Basic principles and approach-
es to training in the propaedeu-
tic course

Comprehensive learning of ele-
ments of visual language related
to programmes of further themat-
ic workshops (sculpture, theatre

The method was designed as a creative
concept of rationalism form-making with
‘elements of architecture’, from abstract
to specific ones, being the basis of compo-
sition Modelling as a step of design. Divi-

etc.)

sion of plastic culture into separate disci-
plines used for training separate elements
of visual language

Basis of the pedagogical system

(artistic movements) functionalism

Expressionism, abstractionism,

Rationalism, constructivism “objective
and formal method”

2. THE GENESIS OF FORMAL
COMPOSITION TRAINING
METHODOLOGY IN ARCHITECTURE
AND DESIGN EDUCATION

Just like in the 1920s, when first design schools
had been forming, nowadays professional education
in the fields of design and architecture is to a large
extent based on the principles of creative design that
had been formulated and practically implemented
by the two main schools: Bauhaus in Germany and
VKHUTEMAS (Higher Art and Technical Studios)
in Russia. In order to understand the dynamics of
the goals of formal composition and primary ele-
ments studying, we should address the origins, since
it is Bauhaus and VKHUTEMAS that created and
applied these methods as propaedeutic disciplines.
The main elements, goals and principles of propae-
deutic methodologies of Bauhaus and VKHUTE-
MAS are summarised in the Table.

It is commonly believed that the German Bau-
haus appeared due to changes of social and cultur-
al conditions and social and political structure in
the early 20th century. The new human attitude to-
wards the world expressed in the art by avant-gar-
de artists could not but influence the system of artis-
tic education itself. The new training methods were
originally proposed by J. Itten, a future lecturer of
the school, in 1918 and then were integrated in the
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Bauhaus school education programme as part of the
propaedeutic course.

W. Kandinsky, one of the ideologists and cre-
ators of the contemporary form-making theory, also
played a special part in the history of creation of
the Bauhaus propaedeutic course. Being an artist
and an art theorist, W. Kandinsky created his own
course which was based on scientific achievements
of contemporary mathematics, psychology, phys-
iology and other disciplines in order to create the
‘Science of Art’ (Kunstwissenschaft). His first step
was to create a specific language of primary com-
position elements which allows people to talk about
the inner emotional and spiritual meaning of a work
of art, to form a spectator’s perception correspond-
ing to an artist’s idea. He described this language
in his book “Point and Line to Plane” [5]. This lan-
guage consisting of several primary elements, “let-
ters” (points, lines and planes), is analysed using
the properties of these primary elements and their
changes in the course of interaction in a composi-
tion. W. Kandinsky believed that the training meth-
odology should be based on training to interpret pri-
mary elements of art and to use them.

At the same time in VKHUTEMAS, where its
own art ideology had been forming, the training
methodology was mainly based on the students
completing research tasks using primary elements
of composition as well as studying their proper-
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ties and qualities. N.A. Ladovsky was the first in
VKHUTEMAS to raise the question of necessity
to research the psychology of human perception of
architectural and artistic forms [6]. He also estab-
lished a research laboratory where objective pat-
terns of psychological and physiological perception
of physical environment were experimentally stud-
ied. At the same time, thanks to N.A. Ladovsky,
separate formal primary elements have begun to be
studied in terms of their perception as part of spe-
cific composition combinations, which has definite-
ly enhanced the artistic pedagogics of the school as
well as has become a technique actively adopted by
co-thinkers.

The analysis of the experience of architecture
and design schools in their work with primary ele-
ments of the plastic language makes it clear that the
set of the primary elements remains unchanged. In
particular, the transformation involves the objec-
tives of the training courses regarding the search
for the language of formal composition which were
considered as the basis of creation of the theories
of spaces in the early 20th century. The situation
changed in the 1950s, when P. Ya. Galperin devel-
oped the theory of step-by-step formation of mental
efforts [7]. After acquiring the psychological and
pedagogic grounds, propaedeutic methods reach
the new educational level: they are re-oriented
from the result to the process, i.c. from creation
of a product (project) to the course of the cre-
ative process, development of visual thinking.
Departure from ready techniques, experimenting in
the course of creation common for the avant-garde
movement has logically led to necessity of “search
training” of new form-making patterns and mecha-
nisms of visual thinking.

Many of contemporary educational institu-
tions including architectural and design faculties of
such universities as Bauhaus-Universidad Weimar
(Germany), Illinois Institute of Technology (USA),
Iuav University of Venice (Italy), Yale University
(USA), MGUP (Moscow State University of Press)
and MArkhl (Moscow Architectural Institute) are
the successors of propaedeutic and creative tradi-
tions of VKHUTEMAS and Bauhaus. Develop-
ment of the methodologies leads to concretising of
form-making properties of compositions and their
detail interpretation in specific areas of design ac-
tivity; this article will specifically discuss the light-
ing design.
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3. FORM-MAKING AS A PROPAEDEUTIC
COURSE IN THE CONTEXT
OF LIGHTING DESIGN

Form-making gains a new interpretation in the
field of lighting design due to changes of require-
ments to the quality of lighting environment. The
principles of construction of an object image be-
come more complex; for instance, during interac-
tion between artificial light and a form and material,
an object’s light image appears which is qualitative-
ly different from its daylight image. The new re-
quirements led to changes in methods of form mak-
ing and a number of discoveries.

In 1971-1972, a team supervised by N.M. Gusev
and N.M. Shchepetkov conducted a search for vol-
umetric light modelling for the ensemble of the Ca-
thedral of Saint Demetrius and the Dormition Ca-
thedral in Vladimir [14]. The models were equipped
with small light sources with adjustable luminance
and power for modification of the structure of the
light composition of the ensemble.

In 1977, the Methodological Recommendations
on Design of Outdoor Architectural Lighting of
Buildings and Structures handbook was published
under supervision of G.V. Kamenskaya [8]. The
handbook describes the methodology of selection of
lighting and colour arrangement by means of mod-
elling. In order to form luminance distribution over
a building facade, a slide projection apparatus was
developed for planar modelling of lighting. Lumi-
nance and colour of some fragments of the image
were changed by means of a control board. The ap-
paratus allowed to find optimal variants of a light-
ing and colour arrangement of a building or struc-
ture which shall be implemented in situ.

In her study, A.G. Batova conducted labora-
tory lighting modelling using a 1:10-scale mod-
el of a wall of the Solovetsky Monastery [19]. In
the course of the experiment, optimal variants of
light and composition parameters were found (lu-
minance distribution and ranges of luminance con-
trasts). This work also studied the effect of artifi-
cial light on visual perception and interpretation of
architectonics.

These methods include search for patterns of
construction of a lighting composition of specific el-
ements of an object or an architectural composition
of an ensemble when changing the luminance ratio
in the field of view. The effect of lighting param-
eters on changes in perception of spatial arrange-
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ment gives a perspective of construction (recovery)
of perception of the form of its visible components
such as specific elements, building proportions and
tectonics under natural lighting.

There are no many methods utilising formal
properties of primary elements even in internation-
al practice; Aalborg University (Denmark) and Jef-
ferson University (USA) are among the universities
training such methods. Lighting design educational
programmes are mostly focused on studying natural
effects and materials (which are, in turn, also a fun-
damental element) [9,10,11,12].

In international practice (Hochschule Wismar
(Germany), Royal Institute of Technology (Swe-
den)), form making is mostly considered within the
framework of laboratory-based light modelling us-
ing architectural models.

In 1999, A.B. Matveev’s article Aesthetics of
Lighting was published. The author identified sev-
eral important methods of work with light and pri-
marily the necessity to find the limits for creation of
the ‘light language’: “...light acts as one of compo-
nents of the language by means of which the image
of an environment is recreated. Like any language
of a work of art, light and other expressive means
should be used in accordance with the patterns and
limitations natural for the language of this work”
[16]. This points out not only to necessity of find-
ing a language but also to understanding of “prop-
erties of this work of art”, i.e. properties of compo-
sition in lighting aesthetics. This methodology has
developed on the basis of architectural lighting prin-
ciples, where, defining boundary parameters of spe-
cific elements of a building (portico, pillar, entable-
ment, pediment, etc.), proportions of perception of
the composition of classic form-making architecture
were experimentally established [17].

In 2008, methods of space interpretation as a sit-
uation with specific environmental nature were de-
veloped in the Architectural Environment Design
sub-department of MArhkl. As part of the Spatial
Senses Pavilion task, the students, future architects
and spatial light characteristic designers, used for-
mal composition means when creating a model us-
ing the ‘cut and bend’ technique. The task aimed
at creating a small object for ‘increased sensing’
based on solutions of architects of the 20th cen-
tury, detail familiarisation with the principles of
spatial arrangement of architecture using works
of VKHUTEMAS and Bauhaus and some mas-
ters (F.L. Wright, Le Corbusier, T. Ando, S. Hall,
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Fig. 1. “Volume, Contrast, Colour”
(Student A. Dubinovskaya; Lighting Design Programme,
ITMO University, 2014)

Z. Hadid, etc.) as examples. Graphic analysis allows
students to learn various compositions means when
arranging the space and inspires them to create their
own design solutions [15].

In 2015, N.V. Bystryantseva defended her the-
sis at the same sub-department under supervision
of A.V. Efimov. This work suggested a method of
design search for interaction between parameters
of different types of lighting within the borders
of a visual plan or spatial area based on primary
means of light and composition construction, name-
ly points, lines, spots and their structure as well as
spectral and luminance characteristics taking in-
formation about urban environment into consider-
ation [14]. Such approach supplemented the design
with a new stage of search for form-making proper-
ties and light-composition interactions between ele-
ments inside spatial arrangement without reference
to their urban-planning composition. It means that,
while designing, an author uses not geometric pat-
terns for constructing a form but perceptive ones
which create visual and informational links using
W. Kandinsky’s ‘inner composition’ principle. The
‘inner composition’ principle seems to perfectly
demonstrate the grounds for creative visual design:
“life of exceptionally and perpetually artistic forms
and forms randomly thrown on canvas” [18]; work-
ing with an abstract composition, an author may de-
part from artistic forming of details and work with
the nature of form making (both the one existing in-
side an object after being put by an architect and the
new one under artificial light). This technique pro-
vides an author with a capability not to ‘look at a
picture from outside’ but ‘to whirl inside a picture,
to live inside it’ [18]. In the context of such problem
statement, not only interpretation of artistic proper-
ties of light-engineering and optical parameters but
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also change of attitude to urban architecture, its spa-
tial arrangement, renewal of perception of its se-
mantic meaning has become important. Definition
of formal composition properties allowed to ‘re-
set to zero’ the decorative value of architecture and
to work with basics of compositional arrangement
using stable artistic paradigms: the classic, modern
and post-modern ones [14].

This first step towards formation of a meta-lan-
guage in lighting design is being further developed
in the methodological course of the Lighting Design
programme. Since 2014, this method has been be-
ing tested by the Lighting Design programme em-
ployees of the ITMO University as part of Princi-
ples and Methods of Light Modelling discipline.
The methodology forms the basis of development
of visual thinking in design. This means that, in the
course of training, a lighting designer learns a set of
compositional form-making elements, their proper-
ties, ways of their interaction in which light is used
as the main material, Fig. 1. Being a tool, which is
capable ‘to create many different values of the same
item via its light image, light form’, [16], light, in
turn, may supplement the methodology of the work
with primary elements. A number of methodological
approaches was tested in this course.

The first stage of testing of light modelling meth-
ods included the following tasks:

— Analysis of form-making principles (classic,
modern, post-modern), their recognition and de-
struction or identification of the patterns of their
light composition (picture, model, photo);

— Analysis of form-making principles of classic
composition (plane, volume, space) and their inter-

MODELS OF SPATIAL SENSES PAVILION

80

Fig. 2. Models of the
spatial senses pavilion,
MARKHI, 2008

action with natural light at different daily changes
and cloudiness (contrast, nuance, incidence angle),
recreation of these effects when arranging a lighting
environment (picture, model, photo);

— Analysis of interaction between form-making
principles of space composition and their interac-
tion with lighting techniques (recreation of effects
in a model).

Analysis of an architect’s own method (Tad-
ao Ando, Le Corbusier, Kenzd Tange, Steve Hall,
etc.), formation of a spatial senses pavilion (a pa-
vilion where different light and space compositions
are used to submerge people in specific emotional
states and people acquire new experience of interac-
tion with space) using this author’s method (based
on early practice of MArkhl: picture, model, pho-
to), Fig. 2.

This methodology allowed us to formulate prac-
tical knowledge of the patterns of light composi-
tion construction in architectural lighting, namely
to understand: the effect of incidence angle, lumi-
nance and lighting techniques on perception of the
form of an object; distinctions and differences of ar-
tificial and natural lighting; interaction between an
object’s colour range and spectral characteristics of
light sources. However, utilisation of specific exist-
ing lighting techniques, approach to visual forms of
buildings in models and insufficient freedom to cre-
ate optical effects have limited a capability to devel-
op research experience and creative intuition of stu-
dents. The scale of perception of a solution designed
as a model did not allow us to gain specific practical
experience for its utilisation in actual design.
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Fig. 3. Paper plastics (Student A. Bondar; Lighting Design
Programme, ITMO University, 2015)

Fig. 5. A photo portrait (Student E. Smirnova; Lighting
Design Programme, ITMO University, 2015)

The second stage of testing was based on ear-
ly practice of paper form making adopted in GHPA
(Saint Petersburg Stieglitz State Academy of Art
and Design). Its main principles are: departure from
formal composition, work with “natural images
(sunset, noon, fog, light spots), abstract volumetric
and spatial construction of paper (analysis of: Ka-
zimir Malevich — philosophical grounds of special
interpretation of a plane in artistic space; Vladimir
Tatlin — form beyond a flat canvas; Alexandr Rod-
chenko’s paper plastics — volume interpretation of
artistic space; V.F. Koleychuk — typology of con-
structive methods of plane transformation, Fig. 3.
B.N. Rachmaninov’s paper plastics course (“By
squeezing paper you unchain your mind”) plays a
special role.

The work in accordance with this methodology
includes:

— Formation of experience of interaction be-
tween a form and light and understanding of dis-
tinctions of light distribution over different shapes
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Fig. 4. Vision of an object (Student A. Gafurov; Lighting
Design Programme, ITMO University, 2015)
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Fig. 6. A photo portrait (Student I. Domashkevich; Lighting
Design Programme, ITMO University, 2015)

(round and rigid), design of a clear-obscure by the
form of canvas itself (model, photo);

— Learning and formation of optical properties
of light, understanding of a material via properties
of paper (self-glowing, reflected, direct light), spec-
tral characteristics and colour of light (experiments
with scale models, results are shown using photos);

— Learning of primary elements of formal com-
position on a plane;

Fig. 7. External volume and Artificial lighting
(Student A. Khvatova; Lighting Design Programme, ITMO
University, 2018)
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Fig. 8. Classics. Modernism and Postmodernism (Student L. Angelova; Lighting Design Programme, ITMO University, 2018)

— Learning of techniques: proportioning (fifth
portions, module) and proportion of volumes in a
planar and spatial composition, colour and graph-
ic coding of information, learning of form-making
principles (statics and dynamics, rhythm (chang-
ing repetition) and metre (repetition without chang-
es), etc.);

— Experimental learning of capabilities of differ-
ent materials, learning of composition patterns in
the format of experiments, learning of techniques:
scale, work with light and form, the effect of light
graphics on perception of a form, and experimen-
tal modelling and compositional breakdown (mod-
el, photo);

— Experimental learning of changes of light and
space, learning of techniques: contrast and nuance
lighting, silhouette, creation of dynamics in a frame,
work with a shade form and an object image (mod-
el, photo), Fig. 4;

— Formation of experience of meaning transi-
tion on the border between illustration and sign,
transition from material and physical perception
to formal and visual perception, establishment of
conditions and factors exit from which always lies
within the area of simplification and archetypisa-
tion, learning of compositional techniques: silhou-
ette and background, large and small, contrast and
nuance, statics and dynamics, graphics and sense,
and understanding of distinctions of perception of

natural light-and-dark structures (patterns) (mean-
ing transition), and also work with the concepts of
time, contrast, movement (graphics, model, photo),
Figs. 5, 6.

This methodology allowed students to form re-
search experience. In visual terms, students’ works
had broad nature, however, the experiments were
not naturally determined; there was a lack of re-
search and conclusions. It was necessary to reduce
the amount of effects and to increase accuracy of
used compositional techniques of natural changes
identification during light modelling.

The third stage included alignment of for-
mal composition with searching light modelling
(plane, volume, space), concretising and studying of
light-composition principles, studying of the effect
of different characteristics of luminous flow (point,
line, spot) on form-making properties of an envi-
ronment, search for an author’s artistic language,
Fig. 7. Methodological objectives of the course are
presented below.

* Learning of luminous flow modelling tech-
niques by means of optics, reflectors, limiters. Anal-
ysis of techniques of work with light at a model lev-
el (incidence angle, reflection angle, luminance,
spectre, natural patterns). Accumulation of a set of
modelling techniques.

* Analysis of interaction between artificial light-
ing and plastic techniques of form making (classic,

Fig. 9. The

spatial senses
pavilion (Student
Yu. Lyubakova;
Lighting Design
Programme, ITMO
University, 2016)
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SPOT

modern and postmodern) on a plane, in a volume
and in a space, Fig. 8. Works are divided into sep-
arate light-composition tasks (rhythm — metre, stat-
ics — dynamics, symmetry — asymmetry, contrast —
nuance, destruction — unification).

* Analysis of the effect of the sequence of per-
ceived fragments, establishment of visual and in-
formational links based on the principles of “inner
composition” (semiotics, time, space, model, re-
search and photo).

* Analysis and studying of authorial methods of
architects, lighting designers and designers in their
work with the spatial senses pavilion (presentation,
model, photo), Fig. 9.

* Prototyping and search for new forms of in-
teraction between light and various types of spac-
es, practical research of the effect of a light solution
on emotional reactions of people (model, photo,
research).

* Analysis and uncovering of patterns of percep-
tion of the received visual images by a user (social
questionnaire), Figs. 10, 11.

This method demonstrated high results in terms
of development of visual thinking of students, for-
mation of their own artistic language as well as ca-
pability to understand the mechanism of formation
of human psychological and physiological state by
the effect of light and to control this mechanism.

4. CONCLUSION

Both light as a tool and work with it have a num-
ber of specific distinctions related to its nature.

— Light modelling is a continuous process of ex-
perimental search. Continuous practical studying of
variability of light environment, unpredictable ef-
fects and nuances occurring in the course of works
with optical lenses, stencils, reflecting and scatter-
ing materials pre-determine appearing of an unique

DESTRUCTION
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58.1%

Fig. 10. The results
of the questionnaire
(Student M. Ivleva;
Lighting Design
Programme, ITMO
University, 2018)

® Accent

® Destruction
Unification

® Dissolution

® Order

©® Chaos

image and develop a lighting designer’s creative
intuition.

— The differences in the nature of light as a
tool are determined by its broader means of visu-
al expressivity. This is associated with the fact that
“keeping its conventional ‘applied’ function of one
of the artistic expressivity means, over the 20th cen-
tury, light had gradually acquired characteristics of
a self-consistent form of creativity in synthesis with
different types of art such as music, stage art, archi-
tecture, sculpture or, less frequently, with monu-
mental painting” [13].

— It is important that properties and interactions
between primary elements are studied not only us-
ing paint, marker pens, pencils but also using artis-
tic qualities of light, a tool of future project work.
Alongside with creation of an image in composi-
tion, the properties and nature of light are being
studied, an authorial methodology is being estab-
lished: students form their own “light language”, in-
dividual technique of work with light and its nature.

— The most significant distinction of light as an
instrument of creation of a formal composition is its
spatial and temporal value in the course of interac-
tion with a user. When we look at a light spot, we
understand that there is a light source somewhere,
we understand its intensity, the way it has passed
between the source and the object, we can see the
relation to a reflecting, absorbing or translucent sur-
face. When creating visual and informational links
within a light environment, we look at a series of
light spots but see an image possessing specific
information.

Capability to think with images, to construct re-
lations and to understand their effect on a person is a
basic category of formation of a lighting designer’s
professional mind-set. Moreover, compiling of a ba-
sic ‘dictionary’ of techniques for learning profes-
sional language of light is a methodological necessi-
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Composition techniques

Asymmetry
Dynamics
Broken rhythm

Mean value 22.97

Luminance histogram

Variation value: 31.88

Image classification by luminance and
contrast degree
1 2

Luminance and contrast type: 1|

Image in a 5-step luminance gradation

-96.90%
-0.60%
-0.28%
1 -0.38%
-1.84%

Distribution of luminance levels

Luminance level distribution diagram

Results of the questionnaire

Accent

Chaos
Order
Dissolution

Unification

Fig. 11. Analysis of luminance and contrast (Student A. Khvatova; Lighting Design Programme, ITMO University, 2018)

ty when working with students having unequal level
of art education. This is caused by different profes-
sional and educational experience: from designers,
architects, actors to technical (laser opticians, engi-
neers, IT) and natural-science (chemists, physicists)
specialists. The question of differences between stu-
dents’ skills is important for many schools, which is
determined by inter-disciplinary nature of lighting
design as a subject of communication and coopera-
tion between specialists in many professional areas.

In our opinion, the gap between technical and ar-
tistic skills and knowledge of students educated in
different areas of science, art and design in the said
schools can be closed and the balance between them
can be found by integrating the disciplines studying
human perception of light that determine the hu-
man-oriented approach to projects. However, appli-
cation of the form-making methodology based on
utilisation of primary properties of composition and
artistic properties of light could significantly sup-
plement formation of professional mind-set of fu-
ture lighting designers, enhancement of their cre-
ative thinking and departure from template thinking.
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