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Abstract 

Through the comprehensive analysis of the renewal 
research on the sustainable development of historical blocks 
in the “City Catalyst Theory”, this paper analyzes the current 
situation of the old city facing the renewal and development 
of urban historical blocks. The “City Catalyst Theory” can 
play a positive possibility and a continuous linkage response. 
Through the adjacent and close relationship between the 
catalyst carriers, the whole region can be promoted to be 
sustainable. which finally provides a new way of thinking 
and method guidance for the protection and renewal of urban 
historical blocks. 
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1, Foreword 
1.1 Research Background 

With the rapid advancement of urbanization, urban 
renewal and transformation are carried out at an 
unprecedented scale and speed. Historical blocks are a 
valuable legacy left in the historical process of the city. How 
to maintain the core needs of sustainable development has 
become the key problem and urban foucs to urban 
construction. The city's historical districts have many 
excellent cultural heritages that have carried the historical 
changes. At the same time, they are inevitably facing 
conflicts with modern life. There are problems such as traffic 
congestion, public environmental heath sanitation, and 
inadequate public facilities, which cannot satisfy the current 
state of modern lifestyle and city's rapid development. 

 
1.2 Research purposes 
  How to update and renovate? The form, method, and 
strategy to activate are especially important for historical 
blocks that are on the edge of rapid urban renewal. Blind 
construction is not good for the protection and inheritance of 
urban historical blocks, and it is easy to lose the city's own 
characteristics. 
 
1.2.1 The renewel pattern of protection of the historical 
blocks began to change from extensive to progressive. 
  In the process of protection and renewal of our historic 
district, we experienced a large-scale reconstruction from the 
spectral decay folk custom commercial street with a strong 
commercial atmosphere. However, although the protection is 
attached to it, the historical regions exist in isolation and lack 
in Sustainability and integration of protection and continuity 
between cities with rapid development. 

1.2.2 Urban catalyst theory is becoming more and more 
widely used in China. 
  As an effective urban renewal strategy method, “City 
Catalyst” activates the surrounding area through point 
development through small-scale transformation or 
introduction of new elements without changing the physical 
space characteristics. The reaction between the original 
catalyst carrier and the catalyst medium is not simply a 
superposition of the two. The new catalyst carrier formed 
after the reaction has far more influence on the entire block 
than the two. 

2, Literature discussion 
 

2.1 Urban catalyst  
  Urban catalyst refers to each element in the urban 
environment. Because of the certain correlation between 
elements, it will affect or drive other elements to change. 
The book “Urban Urban Architecture – Catalysts for Urban 
Design” first mentions urban catalyst and defines urban 
catalyst as follows: it may be a hotel, a shopping district or a 
transportation hub. According to Wayne Otto and Don 
Logan, these are called catalyst buildings. An independent 
building can affect the entire area and ultimately realize the 
development of the entire city. 
 
2.2 Catalytic effect 
  Catalytic effect refers to the process by which an active 
original catalyst carrier interacts with a catalytic medium. 
Among them, the introduced catalyst medium, like a catalyst, 
can stimulate the original potential vitality of the original 
catalyst carrier. This process is like a calm lake. When a 
speedboat passes by, it will naturally spread in ripples and 
spread gradually, which will affect the surrounding 
environment and require a new balance. Or, like the 
construction of a municipal office building, it will cause the 
appreciation of surrounding land. After the update, different 
types of catalysts can support each other and combine with 
each other. For example, transportation hubs can integrate 
catalyst carriers such as leisure business, business centers, 
and cultural exhibitions. Through a highly functional 
reorganization, it produces more active and powerful 
influences and actions. 
 

3, Research Principles and discussion 
 

3.1.Application Principles of Urban Catalyst Theory in 
Historic Blocks 
  After a long period of change and accumulation, the 
historical block has valuable historical protection value and 
also forms the unique space charm of the urban historical 
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and three inputs, or two inputs and two outputs, and the 
connected I/O board was designed to be recognized 
automatically. The sensor board is 4 cm in length and 3 cm in 
width, and it can be configured separately from the main board 
to accommodate various design models. The application for 
I/O control works on an iOS base; the whole process is shown 
in Figure 4. 
 

 
Figure 3. The prototype configuration for the first microcontroller 
board: the mainboard (6.8 x 6.8 cm) and the sensor board (4.0 x 3.0 
cm). 
 

 
Figure 4. The prototype configuration for the first microcontroller 
board: connecting the sensor board to the mainboard. 
 

 
Figure 5. The process of configuring the prototype for the first 
microcontroller board. 

 
 

Conclusions 
 

The purpose of this study was to develop a microcontroller 
board that can be easily used as a basic design prototype for 
students to acquire relevant knowledge. To achieve this, 
existing design-prototyping microcontroller boards were 
surveyed and a questionnaire survey on design students was 

conducted to understand the requirements. A free-coding-type 
microcontroller board prototype was fabricated and validated 
based on the findings. Future research will focus on design 
education based on the prototype to understand any potential 
improvements and extend the I/O function of the 
microcontroller to improve the applicability to cope with 
various designs. Through this study, it is expected that the 
prototype can solve the perceived entry barrier to 
microcontroller board utilization by design students and can 
contribute to the diversification of design education. 
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4.3.2.Ecological characteristics 
  From an ecological perspective, cities have complex and 
vast ecosystems. The city's pursuit of ecology reflects 
people's needs and desires for “idyllic cities”. It is a 
breakthrough in the relationship between people and people 
in ecological cognition, and it is the potential of people and 
nature. The ecological chain in urban blocks is especially 
sensitive and fragile, and the over-exploitation of business 
brings a boiling and noisy space, impetuous and boring. 
Public art works generally focus on ecology and 
sustainability. With a touch of green, climbing vines, flowing 
lawns, combined with topography, it adds natural 
mechanisms to urban streets, while focusing on ecological 
public art pieces, clever combination of functions, which not 
only optimizes the ecological environment, but also 
popularizes the public. the role of education and influence of 
the ecological cycle. 
 
4.3.3.Participatory characteristics 
  In addition to the neighborhood environment, public art 
design should be a carrier and platform for mutual exchanges 
between citizens, and it is more participatory and continuous. 
In the case of the renovation of many old city blocks, it is 
often a grand occasion to become a government image 
project and face project. It has no connection with the 
surrounding merchants and citizens, and has become two 
parts of the split. Lack of participatory design does not result 
in spontaneous continuation and active maintenance. The 
topicality of the unique charm of public art works has 
successfully attracted people and improved the depression of 
the old commercial districts. While the surrounding 
merchants also activate and update their own business, they 
will spontaneously produce and improve these public works 
of art, and even creatively create new situations and 
functions. 

5, conclusion and suggestion 
  As a gradual guiding strategy, urban catalyst theory can 
solve the complicated block problem in China to some extent. 
for example how to carry out the transformation of material 
space, realize the improvement of the space environment, 
how to reshape and activate the functional format, and 
realize the diversification of the function of the block 
function, how to carry out the restoration of the context, and 
realize the sustainable development of the historical block. 
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block. At the same time, precisely because of the diversity 
and complexity of historical blocks, it is especially necessary 
to be cautious in protection and renewal. It is necessary to 
avoid blindly pushing down and reconstruction and avoid 
isolated protection. The involvement of urban catalyst theory 
through certain application principles and strategic-oriented 
intervention can avoid some irreparable losses in the process 
of urban renewal. 
 
3.1.1.Regional principle 
  Historic districts are rich in cultural deposits, and because 
of their own complexity, they bring about regional 
differences. In the process of protection and renewal, 
attention should be paid to preservation and protection to 
ensure the uniqueness of the neighborhood after protection. 
For the protection of regional culture, it avoids in the early 
renewal process of historical blocks, deliberately pursuing a 
neat and uniform overall urban planning effect, resulting in 
same imagines of the city. The regional protection has also 
promoted and enhanced the reshaping and resource 
integration of the overall structure of the historical block. 
 
3.1.2.Principle of diversity 
  The charm of different historical districts is derived from 
the rich diversity of functional formats in each historical 
district. The application of urban catalyst theory should be 
based on the characteristics, protection and continuation of 
these diversity, and oriented towards sustainable 
development. inject lasting vitality into the city. 
 
3.1.3.Continuity principle 
  The continuation and protection of traditional culture is 
the source of the activation of historical blocks. Through the 
intervention of the urban catalyst theory, the construction of 
the site spirit in the space field of the historical block is 
carried out by means of the strategic method of The Times, 
so as to achieve the extension and inheritance of the 
historical context and avoid the phenomenon of cultural fault. 
With the help of the unique characteristics of the original 
historical architecture and the unique design method of 
designers, the city's catalytic media has created a revitalized 
urban space. These historical blocks have also become the 
catalyst source of the social vitality recovery in this region. 
The continuation and recovery of culture has brought about a 
transformation of the format, and the economic vitality has 
flourished, greatly enhancing the value and overall influence 
of the region. The overall environment of the historical block 
brings significant improvement. 
 
3.1.4.Flexible control principle 
  With its foresight and growth, urban catalyst has become 
an important guiding strategy for the sustainable 
development of historical blocks. At the same time, unlike 
the previous urban planning strategies, in the renewal of 
urban historical blocks, there are also long timeliness, wide 
scope, and complex and diverse problems. If the initial and 
expected effects are deviated, they can be flexibly adjusted 
in time. The urban catalyst theory has a gradual development 
feature, and flexible local adjustment to ensure the 
development of the flexible controllable direction in the 
whole process. A segmented, gradual, and orderly 

development model forms a virtuous circle of sustainable 
development of urban historical blocks. 
 

4, Application of Urban Catalyst Theory in the 
Protection and Renewal of Historical block 

 
4.1.Explicit cultural element shaping 
4.1.1.Reconstruction of architectural culture 
  There are a large number of traditional buildings with 
historical value in the historical block Their style, material 
texture and color modeling have formed an intuitive form of 
existence, which has become an important embodiment of 
the explicit culture in historical blocks. As Wu Liangzhu said: 
"Culture is a sediment of history, which remains in the 
building and blends in life." 
 
4.1.2.Street texture reconstruction 
  The texture in the historical block is generally 
characterized by the "garden-roadway-street". It can be 
achieved through the following four points: 1. The spatial 
texture principle of protecting the authenticity is mostly used 
for the district that has been divided into historical protection. 
2, to strengthen the loose space texture, really many 
historical blocks are facing the current situation of material 
decay and renewal needs. 3. Repair the partially damaged 
area and repair it according to the original space texture. 4. 
Give a new spatial texture, create a new spatial order that 
conforms to modern life, and echo the regional features and 
cultural characteristics of the original blocks. 
 
4.2.Reconstruction of steath cultural elements  
  The steath culture mainly exists in the ideology, and it is 
composed of festival activities, folk customs and so on. For 
example, dragon boat races, lion dances, temple fairs, 
lanterns, guessing riddles, etc., are represented by the natural 
environment, economic level, social environment, etc., and 
there are certain differences in different regions, which also 
creates colorful homestays. activities forming the regional 
cultures in different regions.  
 
4.3.Characteristics of urban catalysts built in commercial 
block space 
4.3.1.Regional characteristics 
  Under the torrent of the times, the emergence and 
prosperity of regional elements, from the perspective of 
urban urban culture, the observation and reflection of 
traditional culture and folk customs, it is a kind of cultural 
behavior that has accumulated profoundly. Pastoral scenery, 
nostalgia, and rivers and waters, these “historical genes” 
affect the urban construction, the layout of the neighborhood 
and the theme of the format. The design of public art should 
respect and integrate the natural and human environment 
formed by the long-term development and evolution of this 
region in the changing times. The urban landscape, natural 
features and vegetation of the city here closely reflect the 
many factors that the local people have in life and production, 
forming a field atmosphere with distinctive characteristics. 
Regionalism is like a catalyst. It reflects the high-quality 
spiritual culture in the overall appearance and pattern of the 
city with very important value and significance.  
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Abstract
The development and cultivation of creativity is an 

important trend and specific goal for education reform. This 
study attempts to formulate a set of teaching methods availably 
linking to school curricula with the creativity of children 
effectively enhanced.  

In the early research stage, through expert interviews, we can 
understand the connotation and teaching methods for 
traditional curricula to cultivate creativity.  The planning for the 
contents of new curricula is mainly based on "design thinking". 
3D printing is served as the practical technologies and the fifth 
graders from primary schools are recruited as experimental 
testees. Through practical teaching tests, it is available to 
understand whether the contents of curricula will influence the 
creativity of school children. 

In the early experiment stage, school children are guided into 
the realm of 3D printing technology through experiential 
methods. During the learning processes of curricula, it is found 
when school children facing novel media and tools, this 
technology are advantaged with the function to continually 
attract the learning focus from school children.  The formal 
experimental contents are mainly composed of task-based 
learning and they are further accompanied with new media 
guiding students to explore problems and materialize ideas.  
Finally, through expert evaluation, between new and traditional 
teaching courses, the difference performed by school children 
is compared. 

As it is found from experimental results, school children 
show longer concentration during the learning processes when 
they receive new curricula. In view of the evaluated result of 
learning output, the performance arisen from new curricula is 
better than that from old curricula.

Keywords: Creativity, Creative Teaching Curricula, Design 
Thinking, 3D Printing

Research Background and Literature Review

The rapid evolution of information technology has prompted
diversification of educational reform, and the cultivation of 
creativity is one of the important dimensions.

Gilford concluded in the study that creativity is not identical 
to intelligence; individuals may have better creativity than 
intelligence or better intelligence than creativity [1].However, 
most of the traditional school education still attaches great 
importance to performance of intellectual education, and the 

thinking process of learning may be easily neglected, and this 
results in the lack of curiosity and motivation of learning, and 
thus obliterating the abilities of innovation and problem solving. 
Therefore, cultivation of creativity is even more important.

Creativity is a multi-faced concept and also a kind of thinking 
ability. Many scholars at home and abroad have advocated that 
sensitivity, fluency, flexibility, originality and elaboration are 
the basic abilities of creativity [2].However, Torrance, Parnes 
and de Bono et al. all believed that training of children's ability 
to think diffusely from childhood can gradually develop ability 
of creative problem solving [3] [4] [5].On the other hand, the 
study also pointed out that learning ability in early childhood is 
the strongest, and is also continuously developed in primary 
school, but at this time the development is wave-like not linear. 
Torrance conducted a large-scale creative thinking test for 
students in first grade of primary school and adults. The results 
show that the development of thinking is not linear. There are 
four stagnation points during development of creativity, which 
are 5, 9, 13 and 17 years old [6]. The Japanese scholar Okae 
tested the fluency, flexibility and originality of creative 
thinking of students in second-sixth grades of primary schools. 
The results showed that creative thinking ability of the children 
reached the first peak in the third grade, the second peak in the 
fifth grade and then were gradually decreased [7]. Therefore, it 
is of great significance to seize the opportunity to enhance 
creative learning in primary schools.

Creativity education is planned teaching activities which 
teachers carry out through course content and also is a kind of 
teaching mode to stimulate and promote students' creativity in a 
supportive learning environment [8]. In the process of 
creativity education, it is also necessary to cultivate students' 
metacognition ability, that is, students can constantly monitor 
their own thinking process and adjust the application of 
strategies in the process of creative thinking, which can 
constantly reflect and refine their creative wisdom [9].

Design thinking is a people-oriented design spirit and 
method, which considers people's needs, behavior, and 
feasibility of technology or business [10]. It is a practical and 
creative problem-solving method to find ways to improve 
future results [11]. Design thinking was originally used by 
designers in design of new products or services. It is 
people-centered, which is a process of directly observing and 
understanding people's needs, continuous testing, feedback and 
correction through prototype so as to produce new products or 
new services. 


