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ABSTRACT

This study investigates how artificial intelligence (AI) can be integrated into first-year design
education. The goal of the study is to examine how students combine orthographic projec-
tions with Al-generated images. To answer this question, a design representation course called
Visual Communication I (VC-I), taught at Istanbul Technical University’s Faculty of Architecture,
was selected. A three-step assignment called “ISO-meets-Al” was planned and implemented in
the VC-1. The steps of the assignment were as follows: (i) producing orthographic projections
of created physical compositions; (ii) generating image output from text input using an Al
program (Midjourney); and (iii) combining the Al-generated images with the orthographic
projections. The assignment was completed by 50 students from the departments of architec-
ture, interior architecture, and industrial design. Tutors defined the evaluation categories and
sub-criteria based on an initial analysis. While tutors evaluated every submission based on
the established categories and sub-criteria, students only assessed their own work through a
survey. Lastly, a second survey was given to the students in order to better understand their
willingness to employ Al in their future studies. The first survey’s comparative evaluation
results of the tutors and students, as well as the results of the second survey, are presented.
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1  INTRODUCTION

In the literature on design studies, it is often emphasized that the process of design
is characterized by an ill-defined or wicked structure and a cyclical nature. In this
process, designers mostly employ a problem-solving approach by tackling ambiguous
questions and goals and putting effort into connecting new relations between varying
data obtained from different domains. Different from a well-defined process, design
goals continue to convey uncertainties throughout the process. Starting from ambig-
uous questions in the mind and bringing together a lot of information to reach goals,
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designers are expected to create new relationships between varying data obtained from
different domains [1]. Designers frequently turn to sketching as a means to visualize,
solidify, and make sense of this ambiguous process within their minds. Sketching, as a
traditional representation technique, facilitates design thinking and enables designers
to rediscover and refine ideas by drawing inspiration from the visual traces reflected
on the paper [2] [3] [4] [5] [6] [7]. In this context, sketching can be considered a tool for
both “visual thinking” [2] [3] [7] and “visual communication” [8] [9] [10].

With the advancements in digital technologies, there is a growing diversifica-
tion in the process of converting design ideas into visual representations and subse-
quently transforming these representations into models that can be compared and
evaluated. The emergence of digital tools and environments in design has brought
their potential to revolutionize traditional techniques used for representing designs
to the forefront. However, despite this potential, sketching in the early stages of
design maintains its validity and dominant role today [11] [12]. The ongoing discus-
sion regarding the importance of sketching in the field of design is primarily focused
on the role it plays as an interface between design thinking and the final design
outcome [13]. Belardi [11] describes sketching as the essence of thought, highlight-
ing its ability to merge existing knowledge with the creation of new ideas. Similarly,
Goldschmidt [12] emphasizes the cognitive advantages of sketching that cannot be
easily replicated by computational tools. It is argued that sketches will continue to
hold value in design studios alongside the possibilities offered by digital technology.

In the context of the interaction between designers and digital technologies, Schmitt
[14] proposes a critical perspective that goes beyond simply accepting or rejecting
the new technologies. This proposition is rooted in a thorough analysis of the causes
and effects of relationships between design tools, actions, and outcomes. According
to Schmitt [14], the impact of digital technologies on design can be categorized into
three stages: (i) the computer as a tool, (ii) the computer as a medium (or environ-
ment), and (iii) the computer as a partner. As a “tool” or “instrument” in Schmitt’s [14]
definition, the computer refers to the period in which the cursor replaces the pen and
the traditional design process is copied and repeated in the digital environment. The
transformation of the computer into a medium occurs when it provides opportunities
for interactive engagement among various layers of knowledge and skills in design.
These layers may include data, processes, procedures, graphical or geometric repre-
sentations, algorithms, physical components of the space, and even the people who
interact, perceive, and experience within that space. In the period of “computer as a
partner”, one can observe the emergence of expert systems, decision support systems,
artificial learning-based tools, and design interfaces [14]. In this way, Schmitt’s notion
of the “computer as a partner” actively acknowledges the computer’s role in shaping
and contributing to the design process as an active participant.

There are ongoing efforts to comprehend the paradigm shifts in design repre-
sentation and application brought about by digital technologies and to define the
current era we are living in. Picon [14] investigates these changes through the lens of
“digital culture” and compares them to transformations experienced in the previous
century. According to Picon [15] [16], the integration of knowledge and experience
acquired from mechanized weaving into the design, along with the utilization of
fabrication tools with digital layers in contemporary production processes, entails
collaborations concerning information representation, transformation, and pro-
cessing. However, these partnerships are not direct continuations of each other.
Carpo [17], on the other hand, introduces the concept of a “turn,” representing the
digital age or a significant focal point. Carpo analyzes the transformations occurring
in the digital age by drawing comparative parallels with the Renaissance period.
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He argues that thinking and designing with algorithms have become the new liter-
acy for architects [17]. Further to the discussion of “algorithms” by Carpo, today it is
seen that artificial intelligence (AD)-based technologies, which are developing with
increasing momentum, are becoming widespread. These Al-based technologies are
reducing the need for coding and algorithmic knowledge, making them more acces-
sible and user-friendly through graphical user interfaces and auxiliary platforms.
Consequently, in accordance with the perspectives of Carpo [17], Picon [15], and
Schmitt [14], AT technologies have the potential to act as transformative partners at
the crossroads of digital culture and design practices.

While it is inevitable that the transformations in design representation and appli-
cation brought about by Al-based technologies will impact design education, the inte-
gration of Al technologies into design education is still relatively limited [18] [19] [20]
[21] [22] [23]. Al is viewed as a tool that can contribute to the development of students’
skills, including problem identification and solving, creative thinking, data collection,
data analysis, modeling, and interpretation. To enable design students to engage with
machine learning (ML) algorithms and understand their principles and applications,
various strategies and materials are employed in design education. Van Der Vlist
et al. [18] introduced AI and robotics technologies to design students using a physical
environment that included sensors and LEGO components. Through the integration
of machine learning algorithms, robotic parts in the real world are transformed into
learning machines, enabling user interaction with tactile outputs. Khean et al. [19] pro-
posed an innovative education model for introducing machine learning techniques to
architecture students. This model consisted of four main components: computational
intelligence—artificial neural networks; dataset preprocessing and analysis; training
and evaluation; and spatial representation. Yang and Sha [23] explored the advantages
and challenges of Al-based innovative design education. They highlighted that while
AT can enhance the efficiency of the design process with its data-driven and predic-
tive approach, careful planning and implementation are necessary to avoid stifling the
creativity of designers. There are also studies focused on employing ML to search for
design problem solutions and interpret the obtained results. Akcay et al. [20] presented
an approach to integrating Al into design education with a pedagogical focus. In Akcay
et al’s [20] work, students engage in a series of activities and assignments to explore the
applications of Al that go beyond the limitations of traditional design methods.

In the context of integrating Al technologies into design education, this study
presents experimental research that was conducted with first-year design students.
The study specifically focuses on the integration of Al technologies with visual rep-
resentation and visual communication techniques in design education. The aim is to
address the following research questions through a teaching experiment:

1. Can artificial intelligence technologies (AI) create a new dialogue environment
between design representations produced in digital and physical environments?

2. How does the integration of orthographic projection techniques in design educa-
tion, along with AI technologies, transform students’ productions?

2  ORTHOGRAPHIC PROJECTION IN THE TRADITIONAL AND DIGITAL
REPRESENTATION OF DESIGN OBJECT

Throughout history, the relationship between the design object and the represen-
tation of the design object, the building or object, and the drawing has been ambig-
uous [24]. In the Vitruvian period, projection-based abstraction was used to present
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a ground where the proportions of a building’s facade and design principles were
discussed and, in the words of Perez-Gomez [24], “theory was explained”. During
the Renaissance period, the interaction between art, design, and science increased
significantly with advancements in mathematics and geometry. This led to further
developments in design representation and projection techniques. Projection tech-
niques became widely used, and new techniques like perspective emerged. While the
3-dimensional design object is transferred to the 2-dimensional surface with perspec-
tive techniques, it has gained a more realistic expression while preserving the sense of
depth. Some of the leading artists of the period, such as Alberti, Brunelleschi, Francesca,
Mantegna, and da Vinci, played a leading role in the development of these techniques
by using perspective and projection techniques in their works. The growing effect of
projection techniques in the representation of design objects has made the correct use
of these techniques important. For this reason, representation techniques and applica-
tions are presented in detail in many sources, with different aspects such as drawing
basic geometries, toning and shading in drawing, perspective, and orthographic and
isometric projection [24] [25] [26] [27] [28] [29] [30] [31].

Orthographic projection techniques have facilitated accurate scaling and
3-dimensional representation of design objects. The orthographic projection tech-
nique involves placing the object at a fixed angle on a flat plane and projecting
each point onto the plane with a perpendicular line. This technique, which helps to
represent objects at the right scale, is widely used, especially in 2-dimensional tech-
nical drawings such as plans, sections, and views. The isometric projection, on the
other hand, offers a 3-dimensional representation of the object within a cube. It is
achieved by scaling along the X, y, and z axes with equal angles and ratios. Thus, by
presenting views of the design object from different angles, the actual dimensions of
the object are better understood [27] [32] [33].

The use of projection techniques has also played a significant role in the measure-
ment of graphic representation in the computer environment. The representation of
design objects using 3-dimensional solid models in computer software, along with trans-
formation processes involving addition-subtraction operations (Boolean operations),
has introduced novel opportunities for representation, information storage, informa-
tion processing, and simulation. These advancements were prominent until the 1990s.
Starting in the 1990s, the computational representation of non-uniform rational
B-splines (NURBS) had a transformative impact on the efficiency of file-to-production
time. However, during this period, there were limitations in representing complex
geometries (double-curved surfaces) in computer models. As Lonsway [34] points out,
computers have the potential to go beyond predictive computational multidimensional
solid 3D modeling and offer much more in terms of transformative capabilities.

Today, representation techniques based on orthographic projection leave their
place for new representations and models. As Oxman [35] puts it, typology is giving
way to topology, and the focus is shifting from the form itself to the rules that gener-
ate the form. Traditional representation techniques such as plan, section, view, and
isometric projection, which played a crucial role in transferring design information
in the past, are considered insufficient in today’s design processes conducted with
contemporary tools and environments. Beauce and Cache [36] provide a broader
perspective on this shift and discuss the classification of isometry, similarity, pro-
jection, and topology, which originated from the Erlangen Program of 1872. They
associate projection techniques with the industrial era and topology with the digital
era. In the digital age, approaches such as topological modeling, computational mod-
eling, generative modeling, and performative modeling come to the forefront, neces-
sitating a reconsideration of traditional representation techniques such as sketches,
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drawings, and models. However, the emergence of new tools and techniques has
also raised new questions and challenges. Repetition of predefined procedures in
design representations can lead to similar outputs, diminishing designers’ control
over the design process. The multi-modal interaction between designers and their
representations, encompassing visual, tactile, and kinesthetic aspects, weakens, and
designers can feel disconnected from the outputs produced by computers. On the
other hand, in sketches and orthographic projection drawings, the meanings of the
lines may be limited, and there may be interruptions in the transfer of thoughts
on paper to a dynamic simulation model. Therefore, the fact that the representa-
tions produced with traditional approaches are formed as an ambiguous result of
an ambiguous process, and consequently, their polysemy, being a unique process
in which a different output is produced every time, even if it is done by repeating
the same procedures, creates the problem of not being able to be transferred to the
digital environment with the same richness.

Despite the advancements in design tools and techniques, the orthographic rep-
resentation technique continues to hold significance in design education. Perez-
Gomez and Pelletier [37] emphasize that these methods, which are included in
design education, are insufficient due to the reductionist approach they adopt,
considering the complexity of human senses and the diversity of spatial experi-
ences. Perez-Gomez [38] further emphasizes that even with sophisticated digital
technologies, there is a tendency to overlook the essential aspects of materials,
craftsmanship, human perception, and experience. She views architectural draw-
ings and models as fertile ground for “interdimensional” explorations, where the
connections between space and time, architectural thought and experience, uni-
versal concepts and specific contexts, and theory and practice can be explored
beyond conventional limitations. In this context, Perez-Gomez [38] sees projection
as an approach that can bridge these gaps and foster a deeper understanding of
the interplay between various dimensions. By transcending reduced conventions,
projection can facilitate a more holistic and integrative approach to architectural
design that encompasses the richness of human experience and the multifaceted
nature of architectural thought.

3 TEACHING EXPERIMENT
3.1 The course: VC-I

The Integrated Foundation Studio (IFS) is an educational model at Istanbul
Technical University’s Faculty of Architecture that aims to provide an interdisci-
plinary teaching and learning environment for first-year students of architecture,
urban planning, industrial design, interior architecture, and landscape architecture.
The TFS, which has been conducted for nearly a decade, consists of five courses
(modules) that are taught over two semesters. Students enroll in “Project 17, “Visual
Communication [: Visualization and Technical Drawing”, and “Basic Design and
Visual Arts” in the first semester, and “Project II” and “Visual Communication II:
Visualization and Perspective” in the second. Visual Communication I: Visualization
and Technical Drawing (VC-I) is a 14-week (4-hour) course that aims to improve
students’ abilities in representing design outcomes using a variety of tools, tech-
niques, and approaches. In general, VC-I students are expected to use conventional
orthographic and isometric drawing approaches to represent simple and complex
geometric compositions [39].
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3.2 The brief: ISO-meets-Al

In the fall term of 2022-2023, a three-step assignment was planned for the VC-I
course at Istanbul Technical University’s Faculty of Architecture. This assignment’s
steps were as follows:

1. Producing representations using orthographic and isometric projection
techniques

2. Generating image outputs from text inputs using an artificial intelligence
(AD) program

3. Combining the Al-generated images with the isometric projections

In the first step of the assignment, which took place during the eighth week of the
VC-I course, students were expected to create compositions using a set (minimum 5)
of basic solids (Figure 1a) and to prepare orthographic and isometric projection
drawings of these compositions (Figure 1b).

In the second step of the assignment, students were asked to generate images
using an artificial intelligence algorithm. Students who had no prior experience with
Al applications were given a 1.5-hour face-to-face tutorial by tutors and invited lec-
turers. Tutors chose the Midjourney program for the second phase since it allows
multiple runs (for free) and generates various images for each run. Another moti-
vation to select Midjourney was the program’s ability to generate images based on
text input. In addition, the face-to-face tutorial was supported by an online tutorial
prepared by the guest lecturers (Figure 2a).

a

Fig. 1. (a) Created compositions; (b) Drawing the created compositions

Students were then given the opportunity to generate images in the Midjourney
environment by using keywords or phrases. Considering the isometric projection
and other representation techniques covered in the VC-I course, students were
given a list of compulsory keywords and phrases to establish a common ground for
Midjourney productions. Mandatory keywords and phrases were listed as “isometric
projection”, “detailed”, “shade and shadow” and “8K rendering”. As Midjourney can
generate images with 6,000 character-long prompts, students were given instruc-
tions that they could compose their own text inputs to guide the algorithm in addi-
tion to the mandatory keywords and phrases.

In the final step of the assignment, students were asked to combine the isomet-
ric projection of the geometric composition they created with the image generated
by Midjourney (Figure 2b). During the fusing phase, students were not taught any
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digital image-editing software (e.g., Adobe Photoshop), nor were they instructed on
which elements to use or interpret from the Al-generated images. There were also
no restrictions on the fusing techniques that could be used. During the ninth week
of the VC-I course, students were asked to upload the outcomes of each step of the
assignment as separate files to the cloud-based folders that the tutors announced.

Fig. 2. (a) Face-to-face tutorial; (b) Assignment brief

4  THE STUDENT WORKS
4.1 The development: phases of student works

During the eighth week of the VC-I course, the 50 students who participated
in the 1.5 hours of face-to-face tutorial (Figure 2a) and took the assignment brief
(Figure 2b) created physical compositions in the studio during the remaining
2.5 hours (Figure 1a) and produced orthographic (Figures 3a and 4a) and isometric
(Figures 3b and 4b) projections of their compositions. Students worked individu-
ally during the composition creation and drawing phases, using traditional drawing
equipment such as a T-ruler, miter, and compass and benefiting from the skills they
had learned in previous weeks of the course (Figure 1b).

a ]

i & B

ey e

Fig. 3. (a) Orthographic projections; (b) Isometric projections
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Following the studio hours, students continued their individual study on their
personal computers using the Midjourney algorithm via the Discord application. In
Discord, students generated images for their text inputs and accessed images gener-
ated by other Midjourney users for their text inputs. The students kept the compul-
sory keywords and phrases fixed and used other prompts as input, and as a result
of each run of the algorithm, four different images were obtained. The students pro-
ceeded to the next step of the assignment by selecting one of the images and expand-
ing its size with the “upscale” operation (Figure 4c).

The students completed the assignment by combining visual elements extracted
from Midjourney images with isometric projections using physical, digital, or both
means (Figure 4d). They submitted their completed assignments by uploading the
produced works at each phase (Figure 4) to the course’s cloud folder, along with the
text-based inputs utilized for Al generations.

Fig. 4. Sample submissions (a, b) Orthographic and isometric projections; (c) Al-generated images;
(d) Final products

5 THE RESULTS: EVALUATION AND REFLECTION OF STUDENT WORKS
5.1 Evaluation

Upon reviewing the 50 end products, where students integrated their isometric
drawings with the visuals they generated through Midjourney (Figure 4d), a range of
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combination techniques and methods of blending existing elements in Al-generated
images were observed. Based on qualitative preliminary analysis, the tutors created
these two primary categories and five sub-criteria within these categories. In this
regard, the combination strategies were divided into two categories: “composition
techniques” and “use of elements.”

In this study, composition techniques covered the assessment criteria of (i) mod-
ification types and (ii) visualization techniques utilized for creating final products.
The modification types were evaluated based on whether students used isometric
drawing (ISO) or Al-generated images directly or used one or both through inter-
pretation. For the visualization techniques category, the preferred techniques by the
students, such as drawing, painting, and cutting or pasting, as well as their combi-
nations, were assessed.

In the second category, the elements observed in Al-generated images are
described as “atmospheric elements.” The sub-criteria for atmospheric elements
were defined as textures, colors, and forms in the image. In other words, these
sub-criteria were used to determine whether the texture, color, and/or form
of the Al-generated image transferred to isometric projection. The use of tex-
ture and color, in particular, on the composition’s background and/or surfaces
was reviewed.

Based on the defined categories and sub-criteria, both tutors and students eval-
uated the final products. While tutors evaluated each final output collectively and
made a decision, students completed a survey to do the same assessment only for
their individual outcomes (Table 1). The evaluation results of the final works by the
tutors are given in Figure 5 [40], and the students’ evaluation results are presented
in Figure 6.

Table 1. Survey presented to students to evaluate their own work

Section 1: Please answer with either “Yes” or “No”.

When combining the Al-generated image and isometric projection, I used the isometric projection directly.

Yes

No

When combining the Al-generated image and isometric projection, I used the Al-generated image directly.

When combining the Al-generated image and isometric projection, I used drawing techniques
(e.g. pencil, ink).

When combining the Al-generated image and isometric projection, I used painting techniques (e.g. dry pastels,
watercolors).

When combining the Al-generated image and isometric projection, [ used the cut and paste technique.

When combining the Al-generated image and isometric projection, I used the texture from the Al-generated
image as the background of my final work.

When combining the Al-generated image and isometric projection, I used the texture from the Al-generated
image on the surface of my isometric projection in the final work.

When combining the Al-generated image and isometric projection, I used the color from the Al-generated
image as the background of my final work.

When combining the Al-generated image and isometric projection, I used the color from the Al-generated
image on the surface of my isometric projection in the final work.

When combining the Al-generated image and isometric projection, I adapted the form (three-dimensional
mass) I created in the isometric projection to incorporate elements from the Al-generated image into my
final work.
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Fig. 5. Evaluation results of student works by tutors
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Fig. 6. Evaluation results of student works by students

5.2 Comparative results of tutors and student assessments

Table 2 compares the tutors’ and students’ evaluations, which are illustrated sep-
arately in Figures 5 and 6. According to Table 2, the results of the students’ and
tutors’ evaluations tended to be close, although there was a clear disagreement in
terms of texture usage and form adaptation between the observation of tutors and
the declared intentions of the students. Tutors, for example, stated that in the final
product, all students used a texture from the Al-generated image on the surface or
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the background of the isometric drawing. However, 34.3% of students reported in
the survey that they were unable to transfer the texture. As a result of another ques-
tion, while the tutors found that 48% of the final images involve a form transfer from
the generated image to the isometric drawing, 77.1% of the students claimed that
they made such an adaptation.

These findings show that there may be differences in the perceptions and opin-
ions of tutors and students who have just begun their design education. Table 2 also
shows that the tutors evaluate the works with a more comprehensive attitude in all
areas except adaptation. Tutors gave critiques based on the students’ knowledge
level and the visualization tools they utilized, since the students might not be able to

represent the intended result completely in the final outputs.

Table 2. Comparison of tutors’ and students’ evaluation

Categories Sub-Criteria Tutors’ Evaluation Students’ Evaluation
Composition Modification 80% of the works had 60% of the works had
Techniques types at least one type of at least one type of

Interpretation. Interpretation.
Visualization Relatively close results were observed for the use of
techniques drawing, painting and cut/paste techniques.
Use of Elements Use of texture from | In all works, students 65.7% of the students
(Atmospheric Elements) | Al-genereted images | transferred the texture. transterred the texture.
Use of color 96% of the students 85.7% of the students

from Al-genereted
images

transferred the color.

transferred the color.

Use of form
from

48% of the students
adapted the form.

77.1% of the students
adapted the form.

Al-genereted images

5.3 Reflection

Following the evaluation of the final outputs, the next step was to assess the impact
of the assignment on students’ representation skills and end products. Therefore,
students were asked to complete a second survey, including three questions using a
5-point Likert scale. The survey was scaled from 1 to 5, with 1 referring to significant
disagreement and 5 corresponding to strong agreement (Table 3). Out of the 50 stu-
dents who submitted the final work, 40 took the survey.

Table 3. Reflection survey

Strongly
Disagree

Strongly

Questions Agree

Disagree Neutral Agree
Q1. Did you achieve the representation you
intended when trying to combine isometric
drawing and Al-generated image?

Q2. Did your lack of experience with traditional
and digital representation techniques

limit your ability to achieve the intended
representation?

3. Would you consider using Al as a
representation tool in the future?

International Journal of Emerging Technologies in Learning (iJET) iJET | Vol. 18 No. 18 (2023)


https://online-journals.org/index.php/i-jet

iJET ' Vol. 18 No. 18 (2023)

Can Al Function as a New Mode of Sketching: A Teaching Experiment with Freshman

The results of the second survey showed that students are interested in using Al
as a representation tool in the future (Q3). However, due to their lack of experience
with the Al interface, digital tools, and physical composition creation, they have dif-
ficulties fully expressing themselves and representing ideas visually. Consequently,
students tended to remain neutral to the questions (Q1 and Q2) related to these top-
ics (Figure 7).

2 : § 18 |

H | - N | ENE | -

s itz |38 B B8 i a8 38 | B pzu s @8 | 8 R 5

I3 57 B RERE: I B RIS e B I B N e B
Ql a2 i e

Fig. 7. Results of the reflection survey

6  CONCLUSION

Artificial intelligence-assisted visualization tools are diversifying and multiplying
with increasing acceleration. It is inevitable that this situation will be reflected in
design education through many discussions. Therefore, there is a need to increase
scientific studies on how tutors will take a position regarding this situation in the
near future, as well as gain a deeper understanding of their impact on the way stu-
dents’ design representations are generated.

With these concerns in mind, this study explores the integration of Al into first-
year design education, specifically focusing on the combination of orthographic
projections with Al-assisted generated images. A teaching experiment, titled “ISO-
meets-AL,” was implemented in the VC-I course at Istanbul Technical University’s
Faculty of Architecture in the 2022-2023 Fall semester.

In addition to an initial analysis of the students’ work, the tutors defined the
categories and sub-criteria for evaluation. The assessments of students own works
were obtained through a questionnaire. According to the results, the students bene-
fited from AT tools during the development of their work, and Al makes it easier for
students to express their ideas by establishing relationships and using different tech-
niques. However, it was noted that some limitations in using Al algorithms resulted
in unintended outcomes. While students expressed themselves with keywords and
phrases, it was observed that they encountered different results from their expecta-
tions due to their inability to find the appropriate prompts. This unexpected outcome
is considered similar to the ambiguous nature of a sketch, which gives feedback to
the designer rather than being a negative result.

The results of this study reveal insights into the potential of Al as a new mode of
sketching. One of the key findings of the study is that, according to tutors, all students
borrowed textures from Al-generated images for the final submissions, while 34.3%
of the students stated that they did not transfer any textures. It is thought that this
situation may result from an implicit or tacit mode of learning, and the Al-generated
images implicitly reflect the next steps. Secondly, there was a difference between
the students’ comments and the tutors’ inferences regarding the form transfer from
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Al-generated images into isometric drawings. It is noteworthy to mention that the
students adopted Midjourney in a relatively short time and stated that they would
use similar tools in their future studies. While Al technologies offer new possibilities
for design representation and visualization, there is still a need for careful imple-
mentation to ensure that they enhance, rather than stifle, the creativity of designers.
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