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Abstract. The article firstly elaborates on the current learning situation of con-
temporary university students and defines and classifies the concept of simulation
games. Then it summarizes the development status of two types of games in uni-
versity education in Europe and America, analyzes the influence and lessons of
simulation games on architecture and planning education, and finally points out
the practical problems and future directions that need to be solved in the process
of developing gamification education in China.
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1 Introduction

Contemporary college students have become impatient and tired of traditional teaching
model [1]. The new generation growing up under the rapid development of the Inter-
net, they have more complicated means to obtain information, which means traditional
exam-oriented education need to be changed in line with the times, and should actively
introduce Internet technology in the classroom, enhance the flexibility of classroom
teaching, meet the aesthetics of contemporary young people, and arouse the interest of
them.

Simulation game teaching can be strictly considered as part of experiential teaching
and learning, which is characterized by vivid teaching process, high interactivity and
participation of participants, and has been commonly used in western universities to
improve teaching effectiveness, especially in business school education. J. Elina and
A. Kirsi conducted in-depth interviews with 22 senior university faculty members with
project management teaching backgrounds and found that game-based instruction was
effective in generating student interest and deepening their understanding of the subject
matter [1]. Y. M. Huang, L. M. Silitonga, and T. T. Wu et al. found that the combination
of a management simulation game and a flipped classroom had a positive impact on
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undergraduate students’ awareness, engagement, and academic performance, and helped
students translate theory into practice [2, 3].

Architecture and planning students’ understanding of space and cities is an important
skill for the future [4]. Traditional education is mostly conducted using a combination
of theoretical education and practical projects, and is based on CAD, SketchUP, Rhino,
and other software for building flat and three-dimensional models.With the development
of online video games, architecture and planning education should timely introduce of
simulation games to enhance the educational interest, especially for freshmen. In this
paper, we will summarize the current situation of the application of simulation games
in the field of architecture and planning education in Europe and America and make
suggestions for the future development in China.

2 Hot Spot Analysis

Simulation, in its simplest definition, is just “representation of reality or some known
process/phenomenon”. Simulations allow “what-if” analysis on a number of different
solutions, which may not be feasible in reality [5]. A simulation game (SLG) is a game,
which has elements like score, performance rating, conflict, and payoff, and simulates a
real world situation for decision-making or alternative evaluation.

In the field of Architecture and Planning Education, it can be simply divided into
“offline role-playing” and “online immersive games” according to whether or not a
computer is required. Offline games can be done through face-to-face role-playing, such
as in the Environmental and Community Design course at the University of Hong Kong,
where each student character is assigned a different background and position to discuss
a complex issue with multiple interest groups in the form of a seminar [6]. Online
games, such as “Prisme-7” at the Pompidou Center in Paris, are e-games that must be
played with a computer or other electronic device, in which the space of the museum
is transformed into a 3D model and 40 works of art from the museum’s collection are
selected to be explored [7]. After passing the game, visitors can view the artworks they
have searched for during their journey. This article focuses on the current state of online
immersive games in architecture and planning education, which can be discussed in two
broad categories: 3D Architecture /Urban Models Visualization Game and Virtual and
Augmented Reality Game.

2.1 3D Architecture/Urban Models Visualization Game

Over the past few years, several professional organizations, such as the Royal Institute of
British Architects (RIBA), have commissioned extensive research to gauge the current
state of undergraduate architectural education and to develop an agenda for improve-
ment [8]. Subsequently, discussions and research on the use of scenario simulation in
architectural education have followed. As of today, there are up to hundreds of various
games that combine 3D models with architectural planning visualization, of which the
following are the main high-profile ones:

SimCity, first released in 1989, has gathered a large number of users worldwide.
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Fig. 1. Game screen of Cities: Skyline

Minecraft, released in 2009, focuses on allowing players to explore, interact and
change a world dynamically generated from many 1m3-sized cubes, and is also used by
many players to build cities.

Terraria, a high freedom sandbox game, released onMay 16, 2011 on PC. Compared
to Minecraft, which also has building features but tends to be more of a combat, trading
mode.

Cities: Skylines,which is a complete city-building simulation game, released in 2015,
in which, as the mayor of a city, players will face the challenge of balancing various
necessary needs, such as education, hydroelectric power, police, firefighting, medical
and many other issues, with a strong sense of realism and professionalism (Fig. 1).

The Game of Cities: Skyline has been introduced into architectural education.
According to the official course information of theUniversity of Sheffield, they have used
the “Cities: Skyline” game in the course “Sustainable development: a critical investi-
gation” [9]. The aim is to help students understand and reflect on the concepts and
approaches to sustainable development. It has even been used by urban planners and
universities in the United States for advisory activities and planning competitions, such
as when Vanessa Haddad, Assistant Professor of Liberal Studies and Chair of Liberal
Arts at the State University of NewYork (SUNY), used the game to teach an introductory
sociology course [10]. UK scholar Steve Connelly credits Cities: Skyline with enhancing
students’ understanding of subject-specific material and exercising critical thinking and
reflective learning skills [11]. In 2015, Aalto University began experimenting with “Ci-
ties: Skyline” in real estate and land use planning research. Professor Pyry Haahtela of
the university argued in detail the possibility of using cities: skyline in teaching, arguing
that although the game has problems such as lack of land tenure, it can still be used as an
educational game due to its excellent overall modelling of the city as a system [12]. Some
teachers at Bauhaus University, the world’s leading art university, consider simulation
games as a tool to enhance students’ motivation and believe that deep gamification of
education deserves further systematic research [13] (Table 1).
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Table 1. List of 3D Modeling Game Application

No. University Name Courses/Major Level Application Game

1 Sheffield University Sustainable
development: a critical
investigation

Master Cities: Skyline

2 State University of
New York

introductory
sociology course

Postgraduate SimCity; Cities:
Skyline

3 Aalto University Urban Planning and
Development

- Cities: Skyline

4 Bauhaus University Urban Water
Management

Postgraduate SimCity 4

5 Rocky Mountain
College of Art and
Design

moral philosophy and
cites

Postgraduate Fallout Shelter

2.2 Virtual and Augmented Reality Game

The concept of Augmented Reality (AR) and Augmented Virtuality (AV) were created
in 1994 byMilgram and Kishino [14]. It is a computer simulation system that allows the
creation and experience of a virtual world, which uses a computer to generate a VR/AR
technology entered a period of rapid development after 2010.

In 2015 HTC took the lead in releasing the first VR device VIVE with a positive
orientation to PC games, which is the pioneer and benchmark of VR devices. In May
2018, the VR audio game Beat Saber went on sale in STEAM, instantly igniting an
unprecedented VR game fever. Alyx, which is the FIEST official listing of a large VR
game,was released in 2020. As of now, there are still noVR construction games released,
the VR application research in the field of construction is mostly for the construction
of professional interactive platforms, such as architectural design platform, building
construction platform, building decoration platform, etc.

In VR educationalization research, Steven K. Ayer found that the use of VR in
object cognition-based learning can see significantly improved teaching effectiveness
[15]; Yuxuan Zhang, Hexu Liu argued that VR/AR can be used to enhance design under-
standing as well as spatial perception and spatial relationships [16]; Goedert, James D.
and Rokooei, Saeed developed a virtual interactive construction education platform to
provide building construction safety training through the use of simulation andmodelling
[17]. Dorta team has been developing immersive design platforms for many years, the
Hybrid Ideation Space (HIS) and lately theHYVE-3D (HybridVirtual Environment-3D)
promote immersive ideation and synchronous collocated or remote design collaboration.
The CDP (Collaborative Design Platform) offers a relevant visualization setting com-
bining a tangible tabletop system and a SDAR application in the last version of that
prototype [18]. With the development of BIM, VR has been organically integrated with
BIM.
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In practical university applications, Penn State University has introduced a course on
“3DModeling and Virtual Reality”, aims to use various software solutions for 3Dmodel
creation. Kalisperis et al. made an experiment at Penn State University with the aim to
enrich the design process with the use of an immersive space (V-shaped screen) [19].
Students at Cornell University were able to immerse themselves in the 3D environments
of a Syrian refugee camp, the Great Wall of China, and ancient Rome through a VR
headset, exploring places and buildings in a way that was as close to reality as possible.
3D Modeling and Virtual Reality was established in June 1997 at University College
London and Imperial College London, and by now, VR/AR technology has been applied
to their design, construction, and operations processes. A VR educational simulation
game: The Design Review Simulator (DRS)’s design and developing processing were
firstly published by Dr. F. Castronovo,Ms. V. Shroff, Dr. S. Yilmaz fromCalifornia State
University [20]. The game took a lot of effort, and California State University invited the
University of Reading and the University of Brescia, as well as industry professionals
to form a research team, and it took years of work to make the game available, but it is
still not commercialized or widely available.

Therefore, it can be found that there is still a blank in the market for commercial VR
and VR educational games.

3 Characteristics and Enlightenment of Simulation Game
Education

For a long time,China’s construction industry is still a rough and labor-intensive industry.
As a pillar industry of the national economy, it has become urgent to expand digital
technology and intelligent means to empower the transformation and upgrading of the
construction industry. The innovation of construction education should take the lead
and learn from overseas education experience to lead the gradual transformation of the
construction industry.

3.1 Arousing the Interest in Learning

The simulation game can realize the interaction between students and the teaching con-
tent, bringing a more three-dimensional sense of interaction, and presenting the abstract
course content in virtual scenarios. The scenario-based teaching can effectively relieve
students’ emotions and enhance their interest in learning. The 3D simulation game can
also synthesize the classroom content and simulate the problems that may arise in real-
istic urban planning or architectural engineering construction, consolidating students’
mastery of the classroom content and helping them understand and remember.
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3.2 Promoting Practical Teaching

Architecture and planning design often does not have a fixed paradigm, and it is difficult
to define the merits and demerits of a design simply by looking at it, especially for
college students, who are new to professional learning and lack of basic knowledge or
poor integration of basic knowledge, and need more practical projects to examine and
strengthen the comprehensive application of knowledge. However, in reality, there is
often a lack of real projects for students to learn, although many teachers will adopt the
“real problems and fake work” model, but due to the lack of realism, students only get
incomplete training.

By using simulation games, the offline training as a participant of interest will gain a
stronger sense of participation and effectively expand the understanding of architects and
planners on their own positioning; by using online simulation games, the application of
various related knowledge can be integrated, for example, in Cities: Skyline, the player,
as the mayor, has to consider the layout of all kinds of equipment and facilities in the
city. In this way, players can examine and deepen their understanding and application of
basic theories such as “public facilities service radius”, “road organization and planning”
and “urban functional zoning”. The two approaches have different emphases and can be
used in combination.

4 Conclusions

Simulation games can help students specializing in the field of architecture to understand
the learning content in a multifaceted way, combining theory with reality, plane with
three dimensions, stillness with dynamics. However, there are Four practical problems
in the promotion of simulation games:

Difficulty in developing 3D visualization games, high development costs and post-
update costs.

High cost of VR technology and equipment, high cost of operation and maintenance.
Lack of inter-professional talents, high cost of team building, and the need to have

a highly that team proficient in the field of computer and architecture.
It is difficult to identify whether students are addicted to games rather than learning,

so teachers need to design games very carefully, pay more attention to students, and
grasp that the core of Gamification Education is learning rather than games, so as to
avoid students’ addiction to games leading to academic wastage.

In summary, although Europe and the United States have been exploring the educa-
tionalization of simulation games, on the whole, this way have not been around for long
enough to be fully and thoroughly developed in instructional design, and have broad
development prospects in China, as long as they can break through the limitations of
high difficulty in developing games, huge development costs, expensive VR equipment
and lack of talents.
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