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Abstract The field of Architecture is at a crossroads, 
facing unprecedented challenges driven by global 

environmental crises. So, the need for sustainable design 

practices has become paramount. This research 

investigates the critical role of Architecture Education in 

fostering Innovation and Sustainability in the built 
environment. It examines how Architectural Education, 

through the integration of Sustainable principles and 

innovative thinking, can shape a more environmentally 

responsible and resilient future. The research explores the 

evolving role of Architectural Curricula and how they can 

be adapted to better equip future architects with the 

knowledge and skills required for sustainable design 

practices. The study investigates the relationship between 

Architectural Innovation and Sustainability, emphasizing 

the importance of pushing the boundaries of traditional 

design and construction methods. It examines case studies 
of innovative Architectural projects that exemplify 

sustainable principles, showcasing how they have 

redefined the possibilities of sustainable design. 

Ultimately, this research aims to pave the way for a 

sustainable future in which Architecture plays a central 

role in addressing pressing environmental issues. An 

experimental study was conducted on first-year students in 

Architectural Design Studio. The findings of the results 

endorse the role of technologies that can be integrated into 

Architectural Education to empower students to create 

more Sustainable and Innovative solutions. 

Keywords: Architecture Studio; Creativity; 

Education; Innovation; Sustainability Concept. 

1 Introduction

 

The need for sustainable design methods has increased 

across many industries, particularly in architecture, as a 
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result of the pressing need to solve global environmental 

issues. In order to design ecologically responsible 

buildings and places, architects play a crucial role in 

influencing the built environment. As a result, it is 

necessary for architecture education to give the upcoming 

generation of professionals a thorough awareness of 

sustainable design principles as well as the ability to make 

creative decisions. 

In order to advance sustainable practices, this research 

aims to investigate how innovation, sustainability, and 

architectural education are intertwined. The study 

acknowledges that the role of architects must change in 

the current setting of increased awareness of the 

environmental impact of the built environment in order to 

provide reliable and suitable designs that counterpart 

nature.                                           

The objective is to develop a comprehensive and cogent 

educational approach that guarantees every student is 

well-versed in sustainable practices by investigating 

cutting-edge pedagogical approaches and integrating 

sustainability across diverse architectural disciplines and 

domains. 

To build and perform a cutting-edge, interactive 

educational tool that is specifically designed for 

architecture students. This tool seeks to go beyond 

conventional teaching approaches through active student 

participation in the learning process and the facilitation of 

a deeper knowledge of sustainability ideas. To enable 

students to internalize sustainable design ideas and apply 

them with conviction throughout their careers by 

encouraging a more hands-on and immersive learning 

motivated by innovation and creativity, encouraging the 

next generation of architects to contribute to a sustainable 

future. 

 
1.1 Research Objective 

 

The objective of the research is to investigate and 

address critical aspects related to architecture education, 

innovation, and sustainability with the following key 

objectives:  
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- Create and deploy a cutting-edge instructional tool: 

Create and launch a creative, interactive educational tool 

that will help architecture students understand the 

fundamentals of sustainable design. This resource will be 

designed to actively involve students and provide a deeper 

comprehension of sustainability topics. 

-Examine the Role of Architecture Education in 

Fostering Sustainability: Investigate how architectural 

pedagogy can contribute to the development of sustainable 

design thinking among students. Analyze the potential 

impact of architecture education on students' attitudes, 

knowledge, and skills related to sustainability. Explore the 

effectiveness of current sustainability-focused courses or 

modules within architecture programs. 

- Examine Emerging Technologies and Trends: 

Explore the integration of these technologies into 

architecture education. And assess the impact of 

technological advancements on the design and 

construction of sustainable buildings. 

-Innovation in Architecture Education: Develop 

guidelines and best practices for incorporating 

sustainability and innovation into architecture curricula. 

Provide recommendations for universities to adapt their 

programs to better prepare students for sustainable design 

challenges. Suggest strategies for fostering a culture of 

innovation and sustainability within architecture 

education. 

- Contribute to a Sustainable Future: By equipping 

the next generation of architects with the knowledge and 

skills necessary to design environmentally responsible and 

resilient buildings and spaces. Architectural education 

towards greater sustainability and innovation, recognizing 

architecture's central role in addressing pressing global 

environmental issues. 

 
1.2 Research Aim 
 

 The project aims to promote among Architectural 

students a unique and creative mentality with regard to 

sustainability. Workshops, campaigns, and other events 

that encourage students to approach problems in 

sustainable design with imagination and originality should 
be developed as part of the activities to accomplish this 

goal. Impart sustainable design education in a novel 

method. 

 

1.3 Methodology 
 

  To achieve the research objective, the research follows 

the experimental application methodology where an 

experiment is conducted for first-year students, 

Architecture Design Studio, through implementing a 

competition with specific steps to be followed.  

Determine the objective of how we wish new graduates in 

the field of architectural performance and knowledge, 

including: 

Ability to collect and analyze information, presentation 

skills for their research, construction materials and 

methods, design techniques, design theory and practice, 

healthy built environment, planning and designing projects 

with a different concept, and sustainable built 

environment/adaptive design [2]. 

Emphasis should be placed on the relationship between 

the quality of education offered by the university to 

students and the effective integration of recent graduates 

into professional practice. Therefore, the Architectural 

Design Education system must be developed, and the 

principles of sustainability integrated with architectural 

design. A systematic framework for the architectural 

design course plan has been developed based on six main 

areas: 

Teaching (direct information to the student from 

lectures), research (research carried out by the student), 

studying and analyzing similar projects, field visits to gain 

experience, sustainability elements that can be added to 

design projects, and Three-Dimensional Modeling 

workshops. 

The experimental approach was tested on case studies 

through the Architectural Design experiment of first-year 

students, Department of Architecture, October 6 

University, Egypt. An idea was implemented in a Tesla 

showroom design competition. Students were requested to 

formulate 3D models at the beginning of their design 

process using recycled materials available in their 

surroundings while incorporating the use of sustainability 

elements into the design. 
   Then, students followed the design steps: design 

considerations, analysis, development, and integration of 

design ideas to reach the final design. The last stage of this 

research included the critical analysis of the projects to 

select the winning projects. Finally, the students were 
honored and motivated. 

 
An Approach to Measuring Innovation in 

Architectural Design: 

 

Research on innovation architecture has focused on 

measurability, where creativity is defined as something 

new and relevant [3], measurement of ideas, and how 

close they come to meeting design specifications. The 

quality of an idea as a material property can be measured 

at the conceptual stage where this is feasible. 

Evaluation of ideas using a matrix is suggested at the 

conceptual concept stage, but often the quality of 
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early-stage ideas is evaluated and the technical level, 

feasibility, and difficulty of the design are evaluated. 

 

The measure of creativity depends on the novelty of the 

idea, the relative creativity, and the peculiarity or 

uniqueness of the idea compared to other ideas. Concepts 

with existing features. 

 

Evaluate the innovation of ideas in terms of: 

(appropriate, useful, valuable, or meaningful), it is Vital to 

the discipline of engineering design for several major 

reasons: 

 

1- Correct measurement helps researchers to identify the 

design methods used with students that help motivate 
them to form creative ideas more effectively or more 

frequently [4]. 

2- The creative performance of designers provides the 

right amount to properly evaluate the creativity of their 

ideas to develop more innovative solutions. 

 

2. Literature Review 

 

The development of Architectural design education 

tools has become a necessity for the future of architecture. 

Hence, various efforts have been made to achieve this type 

of integration. 

 

In the research "Sustainability and Green Building in 

Higher Education, Cole and Anderson explore the 

increasing adoption of sustainability initiatives in higher 

education institutions. They discuss how universities are 

integrating green building practices, revising curricula to 

include sustainability, and involving students in 

advocating for sustainable practices. The article highlights 

the role of students in driving change and emphasizes the 

importance of universities as leaders in promoting 

sustainability in both campus operations and Education [5]. 

 

Downton and Harrison's research, "Architecture in 

Education: Design as a Pedagogic Tool to Promote 

Sustainability," featured in the Design Principles and 

Practices, explores the vital role of design as an 

educational tool to foster sustainability awareness and 

practices. It highlights how incorporating sustainable 

principles into architectural education can empower 

students to think critically about environmental issues and 

encourages them to apply sustainable design strategies in 

their work. It emphasizes that design-based learning 

approaches can effectively instill sustainability values and 

concepts within the curriculum. [6].  

 

Steemers and Yannas' research, "Education for 

Sustainable Architecture,‖ underscores the importance of 

architectural education in advancing sustainability within 

the field.  The education should not only impart 

sustainable design skills but also instill a broader ethos of 

environmental responsibility and ethical practice. The 

article highlights the critical role of architecture education 

in shaping a new generation of architects who are not only 

equipped with the necessary tools but also motivated to 

address global environmental challenges through 

innovative and sustainable design solutions [7]. 

 

The Research by Buthaina Iloti, [8], is a framework that 

aims to integrate the concept elements, evolution phases, 

processing, layers, components, and aspects. Hence, the 

framework describes a comprehensive approach based on 

a design concept evolution process, aggregation, and 

development layers.  

 

 Buthania’s study aims to develop architectural design 

educational tools in higher education institutions such as 

universities and to demonstrate its applicability, discusses 

various definitions of design concepts, associations 

between concepts, and design relations between concept 

generation and creativity. The ideas are evaluated in terms 

of their potential, uniqueness, creativity, and applicability. 

The evaluation criteria are based on their goals, originality, 

functionality, creativity, and aesthetic satisfaction [9] 
 

3. Architecture Design Education 

 

Architecture, which considers art and technology that 

shapes the built environment, becomes a vehicle for 

spreading sustainability as a tool for rationalizing 

technological innovation, design decisions, and the 

innovation of a wide range of control mechanisms called 

building rating systems, designed in general, providing 

energy ratings suddenly becomes necessary to regulate the 

harmful effects of a rapidly growing building Environment. 

Procedures that define "sustainability" and 

"environmental", design buildings with a safe environment 

and minimal damage to the environment [10] . 
 

3.1 Creativity in Architectural Design Education 

Creativity enhancement as a process required in 

students, affects their skills and to produce better solutions 

in projects, the Learning Outcomes expect the student to 

gain much knowledge besides other skills that encounter 
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his creativity in the future [11]. 

 

To enhance student practice, it is important to introduce 

new educational techniques that prepare architects for 

future sustainability. In addition to enhancing confidence 

in work when designing a project, these techniques 

include thinking about the design idea through a 

Three-Dimensional Model, recycling materials, teamwork, 

and using sustainability elements [12]. 
 

3.2 Sustainability System in Architectural Design 

Education 

 

Students are introduced to sustainability concepts, and 

workshops are held to discuss what sustainability is, its 

principles, and how to emphasize and address it in their 

design projects. Despite this common focus, the attempt to 

achieve a sustainable built environment in architectural 

design. 

 

Architectural design education aims to motivate 

students to design a project for sustainability, as by 2014 

all residential and commercial buildings account for 14% 

of total energy consumption in the United States [13]. 

Therefore, it is necessary to expand the use of green 

buildings concept, sustainable design to reduce negative 

environmental factors, using sustainable building 

materials, natural light of the building itself, and daily 

operation of low-energy buildings. 

 

The student’s Three-Dimensional model exposes a 

variety of architecture concept designs, and the students’ 

work exposes valuable skills that are needed in the field of 

architecture. Working as a part of a group encourages 

creativity and innovation. Teaching students about the 

sustainability system as it gives students an understanding 

of applying the sustainable concept in their design project.  

Where the architect must understand how to create 

environmentally friendly buildings, and combat pollution 

and climate change, the construction industry plays a 

crucial role in creating pollution using natural resources, 

waste production, and high energy consumption [14]. 

 

3.3 Teaching Strategies in Architectural Design Education 

 

 There are many teaching strategies used in Architectural 

Design Education such as in Fig. 1 [15], [16]: 

 
Fig. 1 Architectural design education of any project in 

architecture curriculum [17]. 
 

A. Lecture methods 

In a lecture, the lecturer explains the architectural topics 

orally. The role of the student is to listen and obtain the 

information provided by the lecturer. The lecturer must 

attract the attention of the students in the lecture because 

they find it non-interactive and boring. 

 

B. Case Study 

A case study is an in-depth study that helps students 

develop an initial project idea and understand the key 

elements that must be provided in each project. A case 

study (projects similar to the one to be designed) mainly 

helps students collect data and understand the 

requirements for these projects [18].  

Students are asked to visit every part of the project, 

every space, and the distribution of services in the project. 

The study of functional relationships. They are asked to 

draw and photograph each space in the project [19].  
 

C. Site visits 

In the pre-design phase, the site is visited where the 

student gets to know the plot of land allocated for the 

project. The following information is collected (site 

dimensions, orientation, topography, elements surrounding 

the site, service availability, site boundaries, climate, etc.). 

 

D. Workshops 

 The workshop can enhance students' creativity. The 

process of participation of students in architecture 

workshops is the formation of an idea. The workshops aim 

to develop the student's ability to be creative and work 

intelligently and independently. 
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E. Conference: 

The main objective in the education of architecture is the 

student's field of vision and design skills, and this is only 

possible by providing different means to provide students  

with the necessary skills and development, so it is 

necessary to encourage students to attend conferences. 

 

F. Lectures from outside experiences 

Guest lectures by distinguished speakers are essential in 

Architectural design education because these lectures 

provide students with current and new trends in the 
construction industry. These lectures motivate young 

people for their future careers. 

  To teach architecture and design, the language of 

geometric shapes must be understood as an educational 

tool in the form of architectural design, and 

Three-Dimensional Modeling. In addition to relationships 

between blocks, and critical thinking and creativity to 

solve problems. 

 

4. Students’ samples 

 

In this part, the experiment conducted in the Architecture 
Design Studio applied is presented, in steps as follows: 

   The first part: is to apply the integration of 

sustainability into Architectural design education and the 

development of Architectural design education aids. This 

part is conducted through a competition by integrating 

sustainability concept through the following steps: 

-Lectures about sustainability 

-Research and case studies 

-workshops 

-discussions 

 The second part: A questionnaire has been 

implemented for students to assess their experience in this 

competition and how this competition motivates students 

to study. 

In order to warrant the diverse academic levels of the 

architecture revealed in the survey sample, the educational 

architectural community was distributed into four 

categories by profession that represent their level as in 

Table 1: 1-Two Faculty Members: (PhD holders 

(Associate Professor & Assistant Professor) 
2- Two lecturer assistants: (master degree holder). (LAs) 

3- Three Teaching Assistants: (holding a bachelor's). (TAs) 

4- Sixty-Four Students Involved 

The final number was (71). 

- The opinions of students were taken through a 

questionnaire designed to assess experience gained from 

the competition and areas of defect that can be modified, 

the final number of participants was (71). 
Table 1: Distribution by Education, Source: The authors 

Occupation Faculty 

Members 

LAs TAs Students Total 

Number 2 2 3 64 71 

 

5. Case study (Tool testing)  

 

To evaluate this tool for Architectural Design, it was 

decided to hold a competition for the first year in 

Architecture Studio (First year, second semester, 

Architectural Department, October 6 University, Egypt, 

2022). 

The subject has been taught by the same staff 

(Professors) for several years. In accordance, to meet 

Quality Assurance needs and to achieve Learning 

Outcomes the course has been modified regularly through 

course reports and questionnaires. Several attempts have 

been made to achieve creativity and foster innovation in 

teaching, examples include (workshops, students’ 

teamwork, and using innovative recycled materials and 

techniques to construct simple Three-Dimensional 

Modelling)  

 In this Architecture Studio, students had to design a 

Tesla Car Showroom. Building design and beginning to 

think in different ways from traditional design methods, 

required the students to design buildings to meet a highly 

sustainable environmental performance. It was suggested 

to encourage students to get introduced to sustainability 

concepts and how to apply ideas in their design in the 

early design stages. A lecture with case studies was given 

to students, followed by research that was discussed with 

students before beginning the design part. 
There were two key parts to this design process, which 

spanned over two weeks: 

 

-The first stage, is group work inside the studio as in 

Fig.2. They were divided into groups of 5 students and 

were asked to work on the project during the studio period, 

which is 5 hours. 

 

 

 
 

 

 

 

 

Fig.2 Student interaction, and group work during design studio 
time 

    
  When students work in design as groups, they are 

motivated to work, create, innovate, and finish the 

Three-Dimensional Model in the design studio, and they 

search for design and sustainable design considerations to 

apply in creativity. Results of the attempts were 
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satisfactory and measured regularly with the suggested 

measuring tool from the subject staff. Students understand 

that sustainable architecture aims for energy efficiency 

over a building's whole life cycle. Architects must analyze 

the site to maximize the use of local environmental 

resources, such as natural light during the day and ambient 

winds for heating and ventilation. They must employ a 

variety of techniques to reduce the energy needs of 

buildings and increase their capacity to capture or generate 
their own energy in their projects, as in Fig.3. 
 

 

 

 

 

 

 

 

 

 

 
 

Fig.3 (A) Group 1 attempt 
.  

Fig.(B) Group 2 attempt. 

Fig.3(C) Group3 attempt. 

 
Fig.3 (D) Group 4 attempt. 

Fig.3 (A, B, C, and D) The final design project for first-level 

students.  
 

5.1 Student Attempts to Apply Sustainability Idea in 

Architectural Design Competition 

  Several attempts were presented by students and then 

modified through monitoring and guidance from staff 

members while leaving the space to stimulate students. 

 

5.1.1 Energy 

  Passive solar design as in Fig.4,5,6, employs sunlight 

to heat, cool, and light buildings without the use of 

mechanical or electrical devices and is part of the building 

design itself, the rules for passive solar systems are that 

the interior spaces that require the most lighting, heating 

should be along the building's southern facade. The areas 

that need the least heat and cooling should be in the north. 

Advantages of passive solar design less energy use all year 

round [20]. 
  The successful design creates an appealing living 

environment, views large windows, sunny interiors, and 

accessible floor plans. The north facade as glass mass is 

best in summer but will be very cold in winter and has 

good lighting. Buildings must be well closed in winter to 

reduce heat loss through air leakage. 

 

 
 

Fig.4 (A) An example of using a glass façade. 

 
 

Fig.4 (B) An Example of using a glass façade. 

Fig. 4 (A and B) Passive solar design uses sunlight to heat, 

cool, and light. (Source: The authors) 
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Fig5(A) Example1. 

   Fig5 (B) Example2. 

 Fig. 5 (A and B) Upper openings for daylighting to provide 
natural lighting in the building and save energy use. (Source: 
The authors). 

Fig. 6: Upper openings for daylighting to provide natural 
lighting in the building and save energy use. (Source: The 
authors). 
 

5.1.2 Renewable energy generation 

Using heavy fossil fuels leads to global warming and 

environmental pollution. Therefore, new, and renewable 

energy resources which are environment-friendly began to 

be used in architecture and on buildings.  

The renewable energy power resources which can be 

used in architecture are solar energy, wind energy, 

(bioenergy: biomass, biogas), geothermal energy, and 

environmental heat resources [21]. 

- Solar panels 

   Solar devices such as photovoltaic solar panels 

stipulate sustainable electricity for several uses. The 

electrical output of the solar panel depends on the 

direction, effectiveness, and climate, and the roofs are 

tilted at an angle towards the sun to allow the 

photovoltaic panels to collect the maximum amount of 

sunlight efficiently. In the Northern Hemisphere, a true 

south-facing orientation increases the productivity of 

solar panels, As in Fig.7 [22]. 

Fig7 (A) Example1. 

Fig7 (B) Example2. 

Fig. 7 (A and B) Students used renewable energy generation 
from solar panels in the project. (Source: The authors). 

- Recycled materials 

Sustainable architecture involves the use of recycled or 

used materials, resulting in less use of innovative materials 

and a reduction in energy (the energy used to produce the 

materials). When old buildings are demolished, any good 

wood in the flooring is reused. Doors, windows, shelves, 

and hardware are reused, reducing the consumption of 

new merchandise [24], [25]. 

The students quoted the same concept of using recycled 

materials for the implementation of the third-dimension 

model, including an old thick paper sketch, the cardboard 

they have available, old boxes, carbonated drink cans, old 

parts of children's toys, and clay [26]. 
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5.2 Evaluation of the competition and selection of the 

winning groups, As in Fig.8. 

Fig.8 (A) First-place winning group. 

Fig.8 (B) Second place winning group. 

Fig.8 (C) Third-place winning group 

Fig. 8 (A, B, and C) Evaluation of the competition and 

selection of the winning groups (Source: The authors). 
 

6 Towards Innovation in Architectural Design 

Education 

Course students define their group role in a competition 

that demonstrates how they were asked to discover and 

solve a problem on their own as architecture students 

applied their talents and skills in architectural design using 

areas of interest new to the students. 

 

6.1 Assessment Criteria 
To assess students’ output, Course moderators set criteria 

for assessment, by which weights have been modified 

 

 

 

 several times until settled, and agree on assessment 

measures including achieving the following: A 

Three-Dimensional model with strong encouragement to 

use recycled materials, Sustainable Approach (Harmony 

in team/work in groups). Three groups were chosen on 

top of the evaluation ―Jury members set some criteria 

innovation on using of materials and achieving 

sustainability ideas in addition to completion of the 

building in its selected context‖, followed by an 

exhibition where students gave feedback and 

interpretations on their work. 
 

As in Table 2, the questionnaire implemented includes 

four main parts followed by a free space for students' 

notes. This four-part questionnaire assesses the completion 

and their reflections about choosing the topic and 

experiences gained, the extent of the success of teamwork, 

the integration of project design and sustainability concept, 

where encouraging students to search (reassuring 

self-study), their positive thinking consideration towards 

their surrounding environment, Three-Dimensional model 

and how to visualize the spaces assuring the scale, where 

criteria of a remarkable building are preferred. The last 

part examines their work in groups with tight and limited 

time resources and measures the success of teamwork and 

the ease of cooperation in order to obtain an innovative 

project in a competitive environment. 

 

6.2 Survey Results Samples and Student Note 

 

The number of students in the sample is 64 students. 

- As in Fig. 9 Students wanted to add a course in the 
academic year to learn and practice the 

Three-Dimensional Modelling Technique. 

- Despite the modest equipment of the design studio, 

according to students' feedback, there is a clear positive 

impact of the workshop on the students in learning 

motivation and accept this type of learning method. 
- Design the project on a competitive basis making the 

spirit of challenge high and helping them to create and 

innovate. 
- Students' unanimity on the effectiveness of interactive 

activities and their desire to repeat them. 
- Their awareness of the surrounding environment in a 

positive way and the importance of the sustainability 
concept in design projects. 

- This workshop helped them with several courses, such 

as Working Design 2, where Three-Dimensional 

Modelling of a building's stairs was made. 
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Table 2. Survey for student feedback over the design process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 

 
Fig.9 (A) The competition. 
 

 

 

 

 

 
 
 
 

 
 
 
 
 
Fig.9 (B)Sustainability Concept 
 

Components Description Disagree Neutral Agree Strongly 

agree 

 

1-The 

competition 

What is your opinion about the idea of the competition?      

Presenting the idea of the competition from the staff was in an 

interesting way 

    

Do you think the competition helps you in gaining new 

experiences? 

    

2- 

Sustainability 

concept 

You have prior knowledge of the sustainability concept     

Ease of gathering information on sustainability principles     

Knowledge about the sustainability concept and its reflection 

on design  

    

After realizing the idea of sustainability, the awareness of the 

importance of interacting positively with the environment 

increased. 

    

3- Three- 

Dimensional 

Modelling 

Ease of usage of materials in the Three-Dimensional Modelling     

How do you find using recycled materials in your idea?     

Studio time is enough to work in Three-Dimensional 

Modelling 

    

The design studio equipment is suitable for the number of 

students and the required Three-Dimensional Modelling 

    

Benefited from the discussions among the group members.     

4-Harmony in 

teamwork 

How do you find working in groups?     

I like to repeat similar group workshops.     

Student Notes  
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Fig.9 (C) 3 D Model. 
Fig. 9 (A, B, and C) Survey Samples (Source: The authors). 

 

7 Evaluation Tool: Easy Approach to Sustainability 

and Innovative Design 

 

   To evaluate students' success in integrating 

sustainability and architectural design, a jury has been 

established from all faculty members in the department. 

The exhibition began with an introductory question about 

the importance of integrating sustainability into 

architectural design education.  

 

   The responses demonstrated the success of the 

integration concept. The vast majority of respondents see 
sustainability as a necessity, and that curriculum 

development is a necessity and can be applied at all levels 

of study. 

 

   Attendees had a range of opinions, including that 

architecture is a way to accommodate people, respect for 

responsiveness to environmental issues; And that 

"sustainability is not just solar panels, wind turbines or 

construction materials, it is much more than that. 

Sustainability cannot be designed after it is completed, it 

is part of the design." A curriculum should be prepared and 

thought of to prepare students for the job market. 
 

   A faculty member’s note, ―In order to know how well 

this method works, it is necessary to monitor the progress 

of the students’ design work,‖ to verify that they are 

successfully integrating sustainability ideas into their 

designs, and benefiting from all the experiences gained 

and educational attainment. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

7.1 Evaluation Matrix 

 

The objective of evaluating the success of this research 

study is to assess and evaluate student projects from four 

aspects related to sustainable education design:  

 

1. Building 

2. Project spaces  

3. Innovation (Design idea) 

4. The sustainability concept (for environmental 

interaction, energy consumption) 

 is a scale of 0 to 100, in order to determine the good or 

bad performance of the project on this criterion. Good 

(value 100/100) or medium (value 50/100). 

 

The assessment is presented by evaluation matrix, as in 

Table.3 the elements of which are: 

 

1- The project:  

 

(the building - design idea, design considerations) and 

its living capacity that ensures a good quality of life 

[14]. 

 

- Using different design concepts, whether they are 

geometric or organic 
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- Light and Dark: Because they create visual interest in 

the building. (Whether using wide openings or shapes 

stick out) [23] 

 

- Three-Dimensional Modelling (the ability to express 

the design concept by Three-Dimensional Modelling.) 

 

- The building texture by certain choices of materials, 

(Rough Texture, jagged stone or woodcarvings or Smooth 

Texture). 

 

- The color choice and materials used to construct a 

building (Warm Color, Cold color). 

 

2- The Main Spaces of the project 

 
 (enough interior space, open space, and green space).  

- Interior space for displaying cars. (easy access, hall 

lighting) [23]. 

 

-Private open space for car show. (Clarity of the location, 

directing the lighting on the exhibit) 

 
- Private open space to try out cars. )Easy movement, 

suitable width) 

 

- Total open green spaces. (Movement guidance, routing 

confirmation) 

 

3-Innovation in practice includes : 

 

   Architecture is a form of creative composition. It is 

therefore emphasized that architects, creatively integrate 

different layers (concept, spatial quality, accessibility, 

facilities, etc.) [8] Focus on the concept is the embodiment 
of knowledge that helps to imagine the final product with 

different ideas and to generate ideas in design. 

 

   The concept is always associated with creativity, and 

creativity is the ability to produce work with modernity, 

uniqueness, and suitability for the project. design as the 

only form of innovation. [27]. 

 

 

 

 
 

 

 

 

 

 

 

 

- Creative design potential. 

 

-Creative thinking and skills of students (degree of 

flexibility - imagination and ability to express) [28] 

 

-Visual and sensory appeal of buildings. 

 

-Strong form attracts attention whether it is different or has 

a visual appeal. 

 

- Encouraging a strong competitive environment through 
design. competition that develops cooperation among 

students. 

 

-A strong competitive environment encouraged by design 

competition means collaboration between students. 

 

- Strong eagerness within a practice to innovate. 

 

- Innovation in the selection of materials used in 

Three-Dimensional modeling and the corresponding 

building materials in nature. 

 

4-Sustainability Concept: 

 

 High attention should be given to sustainability in 

architecture, and concepts of sustainability should be 

listed during the discussions of systematic thinking to 

develop a sustainable architectural approach with different 

weights for its components (context, social construction, 

energy performance, investment, internal environmental 

health, etc.) [29]. 

 

- Reflection on understanding the principles of 
sustainability in design 

 

-Positive interaction with the environment. (Choose the 

direction, the shapes are prominent  .( [30] 

 

-Renewable energy generation (Solar panels, Recycled 

materials) 

 

- Passive solar design uses sunlight to heat, cool, and light. 

 



Amany Saker Mohamed et al.      

 

60 

Table 3. Matrix Evaluate Student Project.  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

Components Description Alternatives  Achieve Rating 
E

v
a

lu
a

te
 S

tu
d

e
n

t 
P

ro
je

c
ts

. 

 
 
 
 
 
 
1-The project 

Design concept Geometric   

Organic  

Light and Dark: Because they 

create visual interest in the 

building. 

wide openings   
Shapes stick 

out 

Three-dimensional model and 

landscape. 

Unique   
Creative 

Texture building texture by 

certain choices of materials 

Smooth Texture   

Rough Texture 

The colour choice and 

materials used to construct a 

building.  

Warm Colour   
Cold Colour 

 

 

 

2-Project 

Spaces 

Interior space for displaying 

cars. 

Easy access,    

Hall lighting 

Private open space for car 

show. 

Location   

Lighting 

Private open space to try out 

cars. 

Easy movement   

Suitable width 

Total open green spaces. guidance,    
Clarity 

 

 

 

 

 

 

3-Innovation 

The potential of the creative 

design. 

Unique   

Strong imagine   

Creative-thinking Flexibility   

Imagination  

Innovation in the selection of 

materials used in 

Three-Dimensional Modelling 

Recycled   

New  

Strong form difference   

visual appeal  

Visual and sensory appeal of 

buildings. 

Interesting   

Insipid  

Strong willingness within the practice to 

innovate. 

  

The activity that will occur in space, is to make 

a building more interesting. 

  

 

 

 

4. 

Sustainability 

concept 

Reflection on understanding 

the principles of sustainability 

in design 

achieve    

not achieve 

The positive interaction with 

the environment. 

the direction,   

shapes are 

prominent 

Renewable energy generation Solar panels   

Recycled 

materials 

The passive solar design uses 

sunlight to heat, cool and light 

Sunlight   

outstanding 

roof 

Total  
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8. Results 

 

The results of the questionnaire are as follows: 

-The students find in the beginning challenging to work 

in groups and over time gained the ability to handle 

competition in groups. 

- The competition topic was interesting for students to 

research as it is new. 

-Despite the modesty of the drawing studio equipment, 

according to their assessment, a positive effect of the 

student's workshop is evident in terms of learning 

motivation, accept this style of learning, innovation, and 

creativity. 

-The results show that each of these are factors affecting 

the success of learning methods to help creative ideas for 

students and have an impact on the outcomes.                                                         

-The results of this study indicate many meaningful effects 

for universities wishing to enhance creativity. 

  

9. Discussion 

 

-One of the most important goals for students be 

capable of treating sustainability as an essential part of the 

design, as sustainability should not be an overlay on 

projects instead sustainability should be well integrated 

and emerge from the design. It should be the same 

structure and interacts with context. 

 

-Discussing the importance of using new teaching 

methods in Architectural design education, including 

organizing competitions for designing architectural 

projects for students, and directing them to think through 

the Three-Dimensional Model, where project design on a 

competitive basis played a role in increasing students' 

creativity and innovation. 

 

- Regarding the curricula, the first thing to do is to 

update the curricula in architecture, 

Curriculum that meets the current requirements of 

society. The incorporation of sustainability into the entire 

architecture curriculum must be applied until the end of 

the study. 

 

-It will be useful if students apply sustainability concepts 

in all design studios at different levels, with different 

dosages, different capacities, and different complexities, 

which vary from climatic issues to building materials and 

appropriate construction techniques. 

 

 

10. Conclusion  

  

The study results corroborate the dissemination of the 

importance of using new teaching methods in Architectural 

design education including the experience of organizing 

competitions to design architectural projects for students, 

on a competitive basis, that help motivate students, raise the 

spirit of challenge, and increase creativity and innovation 

among students. It also guides students to think through a 

Three-Dimensional Modelling while integrating 

sustainability into design, and keeping it up-to-date. 

 

The purpose of the research was to take a basic step in 

the future of architecture through the development of an 

architectural design studio for first-year students, the 

experimental research conducted supports the practice of 

novel teaching methods in Architectural design education, 

and the application of sustainability concepts in design to 

contribute to reducing the negative environmental impact. 

It was concluded that the concept of sustainability has to be 

incorporated into all design studios in doses and capacities 

through various methods and complications. Also, the idea 

of integrating sustainability should be mainstreamed into 

all other courses. 

 

Finally, we strongly hope that the schools of 

architecture will succeed in using the results and 

recommendations of the study aimed at improving and 

enhancing the integration of sustainability in Architectural 

design education to produce a sustainable building 

environment and raise community awareness about 

sustainability. Not only design studios, but all other courses 

must follow this rule. 

 

11. Recommendations 

 

- Focusing on realizing the concepts of sustainability in 

Architectural design education and developing academic 

curricula to achieve integration of sustainability in 

Architectural design education. 

 

-The design process frequently entails both theoretical 

and empirical study, and the student may come up with 

several ideas before settling on the optimal solution to the 

problem. Sustainability development's guiding concepts 

must be taught to students of architecture.  
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- Recommending adding educational courses and 

workshops for students in the academic year to learn and 

practice Three-Dimensional Modelling and have a role in 

increasing students’ creativity. 

 

- Recommending the repetition of organizing 

competitions for designing architectural projects for 

students, as the design of the project on a competitive 

basis and raising the spirit of challenge played a role in 

increasing creativity and innovation among students. 

 

- It is highly recommended to educate the entire 

university community about the importance of 

sustainability through workshops and campaigns that will 

stimulate the architect to think creatively and innovatively. 

 

- It is recommended to deal with sustainability in 

various disciplines and fields in architecture. 

 

-Integrating innovative methods in learning enhances 

and improves students’ productivity and skills. 

 

-Recommending updating the curricula in architecture, 

Curriculum that meet the current requirements of society. 
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