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Since the major of architecture was established at Nanjing University in 2007, general
education has always been the focus for first-year undergraduate students . General
education can enhance knowledge base for students, which involves courses in three
aspects of liberal arts, science and aesthetics. The course of aesthetics is carried out
jointly with Nanjing University of the Arts. The first semester is for visual training, and
the second semester is for space training. Architectural space is human oriented, so
course setup for space training is carried out by emphasizing “human body” as the
core, and it consists of three exercises. Exercise 1 is “action-space analysis”, which
aims to train students to understand the relations among human body, dimensions

Week3

Week4 Week5b

and environment through analysis on actions of human body confined by space;
Exercise 3 is “art of mutually-supporting”, which aims to help students establish
preliminary understanding on architectural structure through erecting a physical
structure of space that can be assessed or gone through by human body; Exercise
2 transforms pure paper operation into “spatial enclosure” that has closer connection
with human body on basis of the “folding space” established two years ago, and
is intended to train students to shape basic thought and methods for operation of
architectural forms, and to link Exercise 1 and Exercise 3 more systematically.
1.Setup of the Course

The teaching process of “spatial enclosure — the art of paper folding” lasts five weeks;
it requires students to enclose one part of human body with paper folding to complete
the design and manufacture of a piece of clothing. The course can be construed as
form operation based on human body (the site), and main teaching content is the
logic and methods of form design, in which paper folding is applied as technique
and medium to realize the form. Therefore, three exercise phases are arranged in
the entire teaching process, and relevant lectures are unfolded to direct and assist
exercises. These three phases are basic exercise of folding units (one week),
research on transformation and combination of folding units (one week), and design
of space enclosed with paper folding (three weeks).

1.1Basic Exercise of Folding Units

The basic exercise of folding units in Phase 1 aims to train students to understand
materials and form units. Students shall learn basic knowledge of paper folding, and
make a hollow sphere with diameter no less than 15cm through the way of splicing
units or one-paper folding. This exercise can help students grasp folding skills rapidly,
and understand the formation relationship between form units and basic shapes—
sphere.

Understanding materials is an important item of training content of architecture.
During the paper folding exercise, students can experience by themselves the
relations among materials, techniques, members, and structure through folding of



white paper and splicing of different member units. Thickness, texture and other
features of white paper have a direct bearing on success of fabrication of the sphere.
In addition, the process from two-dimensional paper to a three-dimensional sphere
trains students to understand the relationship between form units and final form.
Sphere is the simplest spatial enclosure, with completely identical arc in every direction,
and can be completed only by repeating the folding unit regularly. After the sphere is
completed, students need to count types, sizes, and quantity of paper used, as well
as member units shaping the sphere, splicing mode, and quantity of units, establish
links between sizes and quantity of folding units and arc of the sphere and finally,
compare with results of other students, and analyze molding efficiency of form units.
1.2Research on Transformation and Combination of Folding Units

The research on transformation and combination of folding units in Phase 2 aims to
train students to grasp transformation rules of forms, and to cultivate rational thinking
methods. This exercise requires students to select one unit for deeper exercise on
basis of the unit of paper folded sphere, study molding mechanism of paper folding
through combination of different sizes of units to be spliced or through variation of
folding lines for one-paper folding, and realize skilled forming control in the end. This
exercise is very important for entire teaching process. Students are encouraged to
learn, explore and research, and on basis of basic principles and knowledge basis
taught by the teacher, students are required to choose reasonable and developable
folding units by themselves, improve such units (so as to realize more stable
connection or complete more variations), explore all possibility and applicability of
combination and transformation of selected units, and illustrate clear relationship
between quantity and forms with drawings. The more sufficiently students master the
molding mechanism, the more skillfully they can complete design of finished product
during next exercise.

Attention on the process of architectural design, and research on reasons of form
shaping are increasingly emphasized during training of architecture. In this phase
of exercise, students are required to explore and analyze relations between unit
operation and form transformation. The rules of paper folding from two-dimensional to
three-dimensional forms can be concluded with geometric knowledge in a simple way.
In the process of exercise, in addition to possibility of presenting transformation and
combination with models, students are also required to draw geometric dimensions
and relations of graphic units manually, illustrate principles of transformation and
combination with diagrams, and understand transformation of units during paper
folding, as well as the meaning of different combinations, peak folding, and valley
folding to form control.

1.3Design of Space Enclosed with Paper Folding

The design of space enclosed with paper folding in Phase 3 aims to train students
with the application and design ability for rules of forms. It requires students to apply
acquired molding principles of paper folding to enclose one part of human body, and
requires that the finished product shall meet three levels of human body dimensions,
and can change the shape of human body. This process lasts for three weeks. The
earlier two weeks are mainly for clothing design and manufacture, and students are
required to set up concepts according to selected body part and intention of clothing
design, in addition to following previous research results technically, the design

shall also meet setup of concepts, and guide direction of design and molding with
concepts; the next one week is for photography of finished products, and students
are required to express fabrication principles with hand-drawn drawings, and finally
present them completely on one piece of layout.

Architectural form is not just a type of molding, form and site are closely connected,
and should be rational, and the course requires that clothing design must meet the
demand of dimensions of human body. As the “site” for paper-folded clothes, human
body has three levels of dimensions. The first one is of basic dimensions, and it can
be deemed as combination of several spheres or polyhedrons, with different sizes at
different locations, as well as difference of arcs at different locations. The second one
is of wearing dimensions, human body is movable, and maximum sizes and minimum
sizes for wearing and movements determine variable range of sizes of clothes. The
third one is of extension dimensions, on basis of meeting requirements of aforesaid
two dimensional levels, the form of human body can be re-molded and changed
with clothes, and has extensible dimensions. In the end, if form control of a finished
product of clothes completes three levels of human body dimensions, if molding
mechanism of folding units is followed, and if setup of concepts is observed, all are
considerations for evaluating quality of a product.

2.Teaching Results and Discussion

The course “spatial enclosure — the art of paper folding” obtained good teaching
effect. Students were highly interested, and completed final products and drawings
at a high level. Due to the existence of rational thinking and control, “replicability”
has become an important feature of finished products, and it also fit well with training
objective set up for the course. For the one-semester teaching of spatial basis, “spatial
enclosure” continued the perception on relations between human body dimensions
and space in “action-space analysis”, cultivated students with ability of rational form
operations, and laid down solid foundation for practical erection of the following “art of
mutually-supporting”. In the design exhibition “rationality of the art” at the end of the
semester, students wearing paper-folded clothes that are designed and manufactured
by themselves walked through cover structures erected by themselves, and felt the
beauty of materials, the beauty of structure, and the beauty of space again. Till now,
three courses have completed overall training of spatial basis.

As a classic training item at University of the Arts, “paper” and “human body”
emphasize training on clothes; in this teaching plan, when “paper” and “human body”
become carriers for architectural training, it emphasizes training on form composition
and form logic. The exercise of “spatial enclosure” implies many basic issues of
architecture, such as the issues of site, materials, construction, structure, and design.
By considering human body as a site, paper-folded clothes as a building, the finished
paper-folded clothes are not just independent products, but also carriers for the
purpose of deliberating architectural issues. In term of architecture, a good building
not only has a beautiful finished form, but also shapes the form with rationality,
member units composing the form shall be rational, and splicing of members shall be
rigorous. All these are covered in the process of design. Strengthening the training on
thinking logic, and training design thinking in process of design will be extended into
the entire process of professional training of architecture.
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