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A STUDY ON STEAM EDUCATION IN TECHNICA] HIGH SCHOOLS BASED
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ON QUESTIONNAIRE AND INTERVIEW SURVEYS

-The relationship between architectural education
in the architecture departmentat technical high schools and “A” (art) in STEAM education-

Panli sl A
Maiko K. TSUJII

“A” (art) of STEAM education is not incorporated sufficiently in architectural education at technical high schools in Japan
nowadays. The utilization of ICT is, in addition, very much encouraged at the education frontline. As STEAM learns from various
educational disciplines through ICT, the promotion of “A” (art) in the current architectural education could help with building human
capital with essential skills for future society. This research, thus, focuses on how art influences architecture education in technical high
schools to provide a deeper illustration of the newest situation and insights into the current issues.

As a part of our series, this paper starts with a questionnaire survey of high school graduates from the architecture departm ent
and current architecture students (who haven’t graduated yet) in technical high schools, aiming to reveal the perspectives of the two groups

on architecture education.

The result reflects that 85% of the architecture graduates from technical high schools further pursue their academic goals in
the architecture discipline in the architecture departments of universities. 72% of these graduates are somehow interested in art so they
believe that they would have been better if they could acquire a chance to study art in technical high schools. This is agree d by an even
larger proportion of the current architecture students- they are also convinced that studying art in technical high school is desirable. It

visualizes the necessity of designing an academic curriculum with the study of art in the architecture discipline in technical high schools.

Keywords: STEAM Education, Departmentat technical high school, Architectural education
STEAM &, TEmRK, BEHE
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DEVELOPMENT AND VERIFICATION OF ARCHITECTURE
ART CARDS FOR INTERACTIVE APPRECIATION LEARNING

WO OE

9%*1

Naoya YOSHIDA

Abstract

The purpose of this research is to develop a learning tool that supports interactive architectural apprecia-

tion, and to verify the actual state of learning and educational effects using this tool. The main results are as follows;
(1) Art cards with exterior and interior photographs of the same building printed on the front and back of the card
tended to draw learners' attention to the relationship between the interior and exterior of the building, making them
more interesting. (2) Although participants gave a high percentage of positive evaluations to the educational mean-
ings defined, there were some issues with "Getting familiar with architecture.”" (3) There was a tendency for this art
card to focus on "visible architectural features.” Additionally, exterior cards tended to focus on the characteristics of
the building itself, while interior cards make it easy to focus on various elements.

Keywords: Architecture Appreciation, Educational Tool, Art game
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(27 (1) 2 BELE MBI ORRERTL E VY F =2 7 LK
STATUS OF ARCHITECTURAL EDUCATION INSTITUTIONS AND
COMPARISON OF CURRICULUM IN SANIN REGION

oo T, M oE R AT
Tomoka IKEGUCHI and Tomohisa HOSODA

There are various types of architectural education institutions in Japan, including high schools, technical colleges, junior colleges, and
universities. Architects, particularly those in rural areas, face a shortage of engineers, which places significant expectations on these
institutions. In the Sanin region, the college of technology in Yonago, the college in Kurayoshi, and the university in Matsue offer
curriculum that enable students to obtain qualifications for architectural license exams. This study compared and organized the statuses,
educational systems, and curriculum of these institutions. Although, there are currently no credit transfers in place, this study found

potential for complementation in the fields of architectural planning and structure.

Keywords: Architectural Education Institutions, Architecture License, Curriculum, Sanin Region
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FANBIRRIA T Z 2 HRYE LT
R FE BB O R R B O SR LR
REDESIGNING DRAFTING EXERCISES TO ENGAGE FIRST-YEAR
ARCHITECTURE STUDENTS IN AN INTERESTING AND SATISFYING WAY

LN A& =5 R A R, E |OR T, s W Ak
Kana EGAWA, Atsushi KIMURA, Yukino YOSHIDA, Kazuya IWAKI

Abstract The study’s purpose was to explore factors to consider when devising design exercises for first-year
architecture students that will allow them to learn and acquire skills in an interesting way. Answers to a questionnaire
survey conducted before and after the students’ participation in the new type of exercise were used to explore how
students’ opinions changed after doing the new type of exercise and to verify and report on the effectiveness of the new
exercise from the students' points of view. The results showed that having a model at hand while drafting and reducing
the scale of the design made the class more interesting and also that overall satisfaction was higher. Thus, it is important
for beginning students to have a sample model when drafting and to consider the scale of the design. In this way,
drafting exercises become more interesting, allowing students to engage in highly satisfying design exercises.

Keywords:

Design project, First year of study, Initiative status, Comparative evaluation
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STUDY ON NEW METHODOLOGY OF VOCATIONAL EDUCATION SYSTEM IN ARCHITECTURE

PARTI18: CHANGES IN WORK AWARENESS THROUGH WORKSHOPS

BIRE e SR
Shinya MASUI ™! Hitoshi MIHARA ™’

SRR T e B
Ko SUZUKI ™3 Takuro YOSHIDA **

Abstracto  Workshops of institute of tech are very distinctive in terms of construction skills education. Through these
experiences, many students become aware of the fun and rewarding aspects of construction work, and become attracted
to the people in the construction industry. As a result, they choose the construction industry as their future career. Here
we will examine the effects of long-term workshops lasting more than two weeks, and propose effective approaches
for future construction education.

Keywords: Practical (long-term) workshops, vocational education, design and craftmanship education,

employment awareness improvement
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MEMORIES OF PLACE: INTERCULTURAL DESIGN EDUCATION IN HERITAGE SETTING:
THE CASE OF THE JORDAN JAPAN WORKSHOP IN THE CITY OF AS-SALT

varlTg—r 77 RK* Wil B Ty a—< AW 27 P
Ahmad JOBRAN, Michisato IKFEDA, Maisa ALSHOMALI and Sana TAAN

Abstract: This Paper examines how digital and physical tools can enhance international architectural workshops and architecture
education. We present "Memories of Place," a workshop in As-Salt, Jordan (August 2023), that brought together 48 Japanese and
Jordanian students with professors and doctors from different universities. The workshop employed a multi-level methodology:

1 Advanced 3D Documentation: Photogrammetry created a detailed 3D model of As-Salt, surpassing traditional methods and
enabling a deeper grasp of the city's urban fabric, which was used to create the base data.

2 Parametric Process: Grasshopper was used to create a lightweight, physical model of As-Salt divided into sections from the 3D data.
Collaborative Physical Model Making: Students from both countries physically manipulated the different parts of the model,
fostering collaboration and a sense of shared achievement, bypassing language barriers.

This approach addressed challenges in intercultural communication and working in a foreign heritage setting. Surveys showed a

significant increase in students' interest in heritage sites, understanding of As-Salt's history and architecture, and appreciation for

different cultures. "Memories of Place" highlights the power of design education in bridging cultural divides and using technology for
impactful learning in complex foreign heritage settings. The workshop's innovative methods offer valuable insights for educators seeking

to promote intercultural understanding and collaboration in architectural education.

Keywords: Photogrammetry, Heritage preservation, Digital design tools, cross-cultural, Urban Tbols, Documentation
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1. Introduction

The world of architecture is increasingly interconnected, with a
growing demand for international collaboration and cross-cultural
understanding. Architectural education fosters these skills,
equipping future architects to navigate diverse contexts and design
solutions that resonate across cultures. This paper presents the
case of an international workshop titled "Memories of Place:

Between the Stairs and Mountains of As-Salt City."

1.1 About As-Salt City:

As-Salt is a historic city in Jordan boasting a centuries-old
heritage. Located west of Amman, the capital, As-Salt's population

has grown to over 180,000 inhabitants. The city thrived from the

Stone Age, experiencing a golden age of economic prosperity during Figure 1-1 The City of As-Salt

Ottoman rule (1860s-1920s).

#1 Adjunct Researcher, Waseda Research Institute for Sci. and Eng, Master of Architecture *1 F.ffH KB LBk S F9ERT RIEFZEE
et (&)

*2 Assistant Prof., Dept. of Architecture, Waseda Univesity, Doctor of Architecture *2 Ffifi R FAIGEEL L i@ fl Bh# 1 (R EE7)

*3 Assistant Prof., Dept. of Architecture, Al-Balqa Applied University, Ph.D *3 T LNV ﬁ?@%@?ﬂ: Bl it

*4 Part-Time Lecturer, Amman Al-Ahlia University, Master of Architecture ¥ T T T IVT R AT et
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This era attracted skilled artisans and transformed it into a
major trading hub. As-Salt's unique urban landscape reflects this
period's exceptional craftsmanship. The city's hilly terrain led to a
distinctive network of stairways, alleyways, and squares, fostering
a strong sense of community (Figure 1-1). As-Salt is renowned for
its long tradition of tolerance and hospitality between Muslim and
Christian communities. This inclusivity is evident in the city's
architecture and social fabric. Despite periods of decline, As-Salt
has remarkably preserved its architectural heritage from its golden
age. This sets it apart from other Jordanian cities and makes it a
place steeped in history and character. In 2021, the city of As-Salt
was inscribed as a UNESCO World Heritage Site.

1.2 Research Objective and Limitations

This paper aims to explore the results of utilizing 3D and
multidisciplinary Tools in international architectural workshops to
help students overcome barriers and challenges in language and

culture. The workshop was conducted on a tight schedule at a

location with limited resources and a difficult topography of As-Salt.

Projects conducted by other universities and students always
resulted in abstracting or fragmenting the city as there are no other
ways to capture it. The workshop also had no budget other than for
the students' plane tickets, which required the execution to be very
cost-effective. This was also the first architectural workshop of its
kind between Jordan and Japan which required a lot of preparation

to create the infrastructure for such collaboration.

1.3  Workshop Details

This collaboration brought together 48 students (16 master’s
students from Waseda University, Japan, and 32 Bachelor students
from Al-Balga Applied University and Al-Hussein Technical
University, Jordan (Figure 1-2)) Accompanied by professors and
Doctors from all universities for a transformative exploration of
design and heritage preservation. The workshop began in Jordan
from the 20th until the 31st of August 2023 and aimed to:

- Foster intercultural understanding and collaboration between
Japanese and Jordanian students.

- Utilize innovative design and documentation methods to explore a
historic city and its architectural heritage.

- Encourage a deeper appreciation for cultural exchange and its role

in the design process.

(v ) A

Figure 1-2 First Gathering between all Participants

1.4 Selection of Partner Universities:

The selection of partner universities for the workshop was a
strategic decision to achieve a multifaceted learning experience.
The contribution of each University is as follows:

- Al-Balgqa Applied University: Situated near As-Salt, Al-Balqa
Applied University provided a critical local perspective. Many of its
students and staff are residents of the city or have deep roots within
it. This intimate knowledge of As-Salt's cultural fabric and history
proved invaluable for guiding the workshop participants.
+Al-Hussein Technical University: Renowned for its technical and
practical approach to architecture, Al-Hussein Technical University
offered a valuable counterpoint. Their students brought expertise
in construction methods, building materials, and practical
considerations for interventions within the city.

+ Waseda University: Representing the "foreign eye," Waseda
University's students contributed a fresh perspective and a
different abstract conceptual approach. This contrasted effectively
with the local and technical expertise, stimulating innovative
design proposals and discussions.

The workshop fostered a rich collaborative learning and design

exploration environment by bringing together these diverse

academic backgrounds and cultural viewpoints.

2. Methodology

2.1 Bridging the Gap: Pre-Workshop Preparation

The issue of knowledge gap is critical for international
architecture workshops; therefore the workshop began with a
preparatory phase in Japan. This phase addressed the Japanese
participants' limited knowledge of dJordanian culture and
architecture through a series of seminars which discussed:
+Jordanian History and Traditions: These seminars provided a
comprehensive overview of Jordan's rich tapestry of cultures and
historical periods, attempting to eliminate the stereotypes about
the region and its architecture.
+The City of As-Salt: Specific focus was given to As-Salt, the chosen
site for the workshop. Students explored the city's unique
architectural character, network of historic staircases, and
significance as a UNESCO World Heritage Site.

Similar seminars were also conducted online with the Jordanian
students, who introduced Japanese culture and their approach

towards architecture.

2.2 3D Documentation and the Collaborative Model

The city of As-Salt is famous for its steep mountains and the
houses climbing them as vines, with staircases connecting them.
The difficult shape of its urban fabric makes understanding it on a
2D level an impossible task. To facilitate spatial understanding and
foster collaboration from the outset, a comprehensive 3D digital

model of As-Salt was created. Building on the 3D documentation
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previously done by the author (Figure 2-1) The data was combined
with the official 2D CAD data provided by the municipality, creating
the city's first 3D masterplan. Several software was utilized to

achieve the 3D masterplan model, such as Adobe Lightroom,
Autodesk Meshmixer, Autodesk 3Dsmax, and Autodesk Autocad.

Blender, Rhinoceros, and Unreal Engine.

Figure 2-1 City Model through Photogrammetry, Jobran 2022

The model was then completely remodeled within Rhinoceros
software, chosen for its versatility and collaborative capabilities.
The model ensured a high level of accuracy and provided a common
ground for the students from both countries (Figure 2-2). The
students from Waseda University worked extensively on the model
which made them understand and memorize the city’s complex

fabric. This proved to be a good strategy to understand the urban

layer of a completely foreign location.

] .

Figure 2-2 3D Modelling on Photogrammetry model

2.3 Innovation through Fabrication

The digital model was further translated into a tangible
experience by the students, who constructed a 1.6m x 1.6m physical
model from MDF wood. However, this model wasn't for exhibition
purposes but rather as a design tool. Recognizing the importance of
collaboration, the model was designed to be split into six sections.
Each section would be assigned to a working group comprised of
students from both Japan and Jordan. Having a physical model
helped the students solve communication and cultural barriers and
communicate through visual design tools.

The Split model also helped create a shared sense of
responsibility and allowed for the integration of multiple different
design ideas and approaches into one patchwork of ideas. The
heights of the buildings and their connections were clearly
displayed, inspiring the students later in their design proposals.

Considering  the
hurdles of transporting the model

logistical

from Japan to Jordan, it was
further divided into sections that
multiple passengers could easily
carry on airplanes. Weight
reduction became a key concern in
achieving this while maintaining
durability.

This challenge was addressed by

new model for

Figure 2-3 Connecting

creating a Model Parts by grasshopper
fabrication through Grasshopper

plugin for Rhinoceros. The city was completely re-created through
a parametric solution specifying how to connect the buildings
(Figure 2-3), create openings for windows and doors, and utilize
contour lines minimally to reduce its weight (Figure 2-4). The model
is then supported using metal rods and adjusted using adjusters.
Many attempts were made with the students to achieve the optimal
materials and best fabrication methods.

e
-85 V850000 TeLa0,

Figure 2-4 Physical Model Planning

3 Workshop Execution

The workshop started on the 21st of August in As-Salt city.
Students from Japan arrived on the 20th and stayed in traditional
houses within the city. The first half of the workshop was conducted
inside the city to give the students a chance to explore it freely,
while the second half was done inside Amman within Al-Hussein
Technical University to give them places for group work. During the
workshop period, the participating professors conducted a series of
Open lectures, and the residents of Jordan attended them.

Ahmad Jobran directed the workshop from Waseda University in
collaboration with Professor Nobuaki Furuya and Prof. Yuri Fujii,
Assoc.Prof. Keigo Kobayashi, DrYasir Sakr from Al-Hussein
Technical University, and DrMaisa Al-Shomali From Al-Balga
Applied University. With Dr Michisato Ikeda, Arch Konstancja
Kuisak, Arch. Sanaa Taani as assistants. Planning for the
workshop started in December. 2022. Four seminars were hosted in
Japan between April 2023 and July 2023, and two seminars were
held in Jordan for the students. The students had almost no
photogrammetry or 3D modeling expertise based on Scanned Data,
which required training sessions. The students were able to

remodel the data after one month of partial training.
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3.1 Immersion and Exploration in As-Salt

The workshop included a group tour to explore the city and its
history; the tour focused on introducing the unique aspects and
giving a general overview of its fabric. After the tour, the students
split into groups, each surveying their designated locations.

The surveys aimed to:

-Analyze Architectural Heritage from On-site exploration allowed
students to closely examine As-Salt's architectural details,
materials, and construction techniques.

*Document the City through sketching, photography, and model-
making to capture the city's unique features.

- Engaging with Local residents and professionals provided
valuable insights into the cultural significance of As-Salt and the

local narrative of each location.

3.2 Collaborative Design and Overcoming Language Barriers

The following days were dedicated to group work. Working in
mixed-nationality groups, students utilized the physical model and
their on-site experiences to identify the potentials and issues in
each location. Each group utilized its diversity of backgrounds to

provide a vibrant perspective on each area.

While the initial language barrier presented a challenge, it
became an opportunity for creative collaboration. Students from
different universities found innovative ways to overcome this by:
+Visual Communication: By using sketches, diagrams, and physical
model manipulation students were able to communicate design
ideas without talking. The students based their ideas and plans on
the 3D data which made it easier to have group work. Jordanian
students are used to making diagrams using 3D software, while
Japanese students rely heavily on models. This allowed the
students to explore other methods of presentation (Figure 3-2).
Since the 3D data was aligned with the data by the municipality,

the students didn’t find issues actualizing their plans on the model.

- Digital Tools: Translation applications like Google Translate

facilitated basic communication, while collaborative online

platforms allowed for further idea development and exchange.

oy I - " R

3.3 Presentation of Projects

The workshop concluded with the presentation of design
proposals to a panel of faculty members and experts. This provided
students with feedback and an opportunity to refine their ideas.

This included a PowerPoint-style presentation, A model of the

designated location, and the sketches provided by the members

(Figure 3-3).

Figure 3-2 Mid-Review Presentation

After each presentation, the model is connected to the piece next
to it (Figure 3-4), creating a patchwork of different design ideas.
After all the presentations had concluded, the entire model was
exhibited to the public. The connected model allowed the locals to
view the city from a different perspective and see potential that had
probably not been discussed before. Currently, it is in the process of

being in a permanent exhibition in the City of As-Salt.

-4 - >
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Figure 3-3 Physical Model joined together

4 Impact and Learning Outcomes

Through the process of the workshop, the students were exposed
to different methodologies, from 3D modeling, parametric modelling,
Model Making, sketching, and photography. In addition to that, the
different approaches in architecture resulting from the different
universities teaching methods enabled the students to do a cross-
disciplinary architectural design where they also learned how to
coordinate between the different approaches in architecture.

Pre- and post-workshop surveys from Japanese and Jordanian
students revealed a significant and quantifiable impact on the
participating students. A total of 47 students out of 48 answered

these surveys, and it showed:
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*Increased Interest in Heritage buildings and settings after the
workshop: Both Japanese and Jordanian students reported a huge
increase in their interest in heritage buildings (Figure 4-1). Most of
the students havent worked on heritage buildings during their
design courses, making their stance towards heritage sites of a
neutral state. After interviewing the students after the workshop,
they expressed how their perspective was changed due to that. Also
working with foreign students allowed them to see potentials and
uses different than they expected. For Japanese students, working
on modeling the heritage sites allowed them to engage with the city
instead of only viewing it, which multiplied their interest and
knowledge about heritage regeneration.

Describe your interest in Heritage buildings and selting before the workshop

47 responses
20

15 16 (34%)

15 |31.9%)

Describe your interest in Hentage buildings and setting after the workshop
47 responges

40

4.2
0oy 0 {0%) 2¢4.3%)

Figure 4-1 Interest in Heritage before and after

*Deeper Understanding and Interest in As-Salt: Students gained a
comprehensive understanding of As-Salt's history, architecture,
and the challenges of heritage preservation (Figure 4-2). Having an
overall view of the city as they worked on it allowed the students to
link the different aspects of the city with their designs and view it
as a whole instead of separate sites. The 3D and physical models
proved to be an important tool for local and foreign students alike
to comprehend the unknown setting.

Describe your interast In the City of As-Salt before the Warkshop
47 reapansss

pail

15 16 [34%)

14 (20 8%

Describe your Interest in the City of As-Salt after the Workshop
47 resporaes

0 {0%) a(0%)

Figure 4-2 Interest in As-Salt before and after

+ Appreciation and understanding of the other culture: The
workshop fostered teamwork and communication skills, and
participants reported an increase in their understanding and
appreciation of the other culture (Figure 4-3). For Jordanian and
Japanese students, there are almost no interaction opportunities,
especially in the field of architecture; communication also makes it
hard to grasp such chances. By utilizing 3D modeling and
photogrammetry as a communication tool, students were able to
communicate further with their counterparts beyond words and
gestures.

Describe your level of interest in the other country's Culture before the Workshop.
47 responses

13 (27.7%)

Describe your level of interest in the other country's Culture after the Workshop,
47 responses

30

20

2(4.3%)

4 5

Figure 4-3 Interest in the Other culture before and after

The workshop also reported a high overall satisfaction rate
among all participants and a good review of the overall teamwork
(Figure 4-4). According to the surveys, most of the teamwork issues
were overcome successfully (Figure 4-5), and most of the students
were satisfied with the outcome of their groups. After interviewing
the students, most of them mentioned that working together on a
physical model created chances to interact instead of separating the
work. Students could visually present their thoughts and ideas even
though they can’t speak a common language.

Are you satisfied with the final presentation outcome of your team?
45responses

@ Yes
® No

86.7%

Figure 4-4 Satisfaction with the Final Presentation

Beyond the quantifiable results, the workshop fostered a sense of
friendship and a shared commitment to design as a tool for
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intercultural understanding. Students from both countries
developed a network of international connections, enriching their
educational experience and broadening their horizons. They also
gained insights into the variety of architectural approaches and the
potential of utilizing and combining them.

Ware there any challenges in the teamwark during the workshop?
45 regpinges

® Ve
® no
If yes, were you able to overcome them successfully?
38 responses
@ Yes
® No

©® Some of them

Figure 4-5 Challenges in the Group work

5 Conclusion

The international architectural workshop "Memories of Place" is
a case study fostering intercultural collaboration through design
exploration. The use of Photogrammetry, parametric modeling with
3D modeling, and mixing them with physical models helped create
a focus on visual communication, which contributed to overcoming
logistical and language barriers. The workshop executions through
photogrammetry and 3D documentation helped change how
students interact with complex sites, landscapes, Heritage settings,
and inaccessible foreign areas.
The workshop ultimately demonstrated the power of design
education and utilizing new technologies to bridge cultural divides
and promote an interconnected and collaborative architectural
future. It also contributed to the educational exchange between
Jordan and Japan in the field of architecture.
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