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Parametric modelling has been regarded as a prospective skill in
architectural education. It offers design capabilities to instantly
generate numerous design options and create complex geometries,
which can enhance students’ creativity. However, incorporating
parametric modelling into architecture curriculum can be a
challenge due to the involvement of programming as design
paradigm and the broad use of parametric modelling tool. Thus, this
study investigates how parametric modelling can be effectively
practiced in early architectural education. The findings of this study
are based on the observation of the parametric modelling workshop
participated by 150 first-year architecture students in Indonesia.
The purpose of this study is to examine how parametric modelling
improves the students’ design skill and how they perceive the course
of the workshop. It is found that parametric modelling can be
feasibly practiced by first-year students as a medium to enhance
design creativity. Additionally, parametric modelling can improve
students’ design intuition in some respects, that can smooth the
design skill development in architectural learning. The lessons for
the effective parametric design learning were also discussed in this
study, active communication between student and lecturer,
metaphorical thinking strategy and emphasis on the inspirational
tool.

Introduction

specify design parameters to generate geometries
(Zou, Wang, and Luh 2023). The reformulation of

Over the last decade, parametric design had
emerged as a strong trend in architecture. It has
been regarded as a distinctive architectural design
style with new aim and movement (Schumacher
2009). Parametric design is a design method that
describe the design object by the use of
parameters (Caetano, Santos, and Leitdo 2020). In
contemporary architectural practice, parametric
design is substantially supported by parametric
modelling software to define parameters.
Computer Programming technique based on data
and algorithms is used in parametric modelling to

design parameters allows designers to produce
various complex geometries without redrawing
the model each time a change is required
(Alalouch 2018). Parametric modelling has
become an interactive medium to discover design
variations, which can enhance creativity in the
design process.

What differentiates the parametric modelling
software from the conventional design tool is the
design mindset in wusing it. Conventional
Computer-Aided Design (CAD) or 3D modelling
software focuses on the visualization of design
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appearance. Meanwhile, parametric modelling
creates a systematic logic of design intent behind
the design appearance. Parametric modelling
application requires a mindset shift from a process
of creating design representation to that of
transforming design intent (Jabi 2013).

With the recent development in technologies,
programming in parametric modelling software
can be easily practiced by designers due to its
user-friendly interfaces. One of the most common
parametric modelling software used by designers
is Rhino-Grasshopper. Rhinoceros (McNell 2022)
is a Computer-Aided Design (CAD) software for
3D modelling while Grasshopper (Rhinoceros
Plugin) enables the programming to define and
update the Rhinoceros-visualized 3D model.
Grasshopper provides graphical algorithm editors
to engage in programming process without any
skill of scripting. Various plugins are also
available for Grasshopper to connect to building
and environmental simulation tools. This allows
designers to  potentially  solve  socio-
environmental issues through parametric design
approach (Heidari et al. 2018).

Realizing its potential, it is important to
incorporate  parametric  modelling into
architecture education. In this case, there is a
growing adoption of parametric design in
architectural design practice (Gu, Yu, and
Behbahani 2021). The generative capability of
parametric modelling tool can potentially enhance
creativity in the design process (Putro and
Pamungkas 2019). Some universities in different
countries also had begun to introduce parametric
modelling application in their curriculum
(Soliman, Taha, and EIl Sayad 2019). Meanwhile,
there is a growing interest in parametric design
learning at the universities in Indonesia (Sunarya
et al. 2022). Thus, parametric modelling may be
feasible and relevant to introduce to current first-
year architecture students.

However, teaching parametric design can be a
challenge as it means introducing a new design
tool with programming paradigm (Ostrowska-
Wawryniuk, Strzata, and Styk 2022). Also,
parametric modelling tool has a broad use for the
design pruposes and this can confuse a new
learner to determine where to start to delve in.
Thus, the main question addressed in this study is
that how to develop an effective teaching model
so that students can easily comprehend parametric
design paradigm and use parametric modelling
tool practically to support their design project
later on. This study investigates a parametric-

design teaching based on the experience from a
parametric modelling workshop participated by
the first-year architecture students. It aims to
examine how parametric modelling can enhance
students’ creativity and design skill as well as
their perception and satisfaction during the course
of the workshop. Evaluating the workshop output
and learning process perceived by the students are
important for the development of parametric
design teaching that can be incorporated to
architectural curriculum.

Method

This study is based on the evaluation of the
parametric-modelling workshop conducted by the
Department of Architecture at the University of
Atma Jaya Yogyakarta. The workshop was a part
of an architecture course, “Digital Design
Technology”, that was participated by all first-
year students in four weekly meetings in 2022.
Each workshop meeting lasted for 2-3 hours,
including material introduction, tutorial, and
discussion. The workshop was participated by
about 150 students online. first aligned text to the
left and bold, with font-size 12.

Workshop material and observation

The workshop focused on the application of
parametric modelling software, Rhinoceros-
Grasshopper, to explore design variations and
create complex geometries for architectural
elements. Each workshop meeting's activities
were summarized in Error! Reference source
not found.. Every meeting began with an
introductory presentation by the instructor before
engaging in parametric modelling tutorial in
Rhinoceros-Grasshopper.  The  presentation
illustrates the parametric model, concept, and
technique that students would practice, as well as
its application to architectural design. During the
tutorial, the students may ask questions openly if
they encounter any difficulties. Then, the students
were assigned to discover design variations from
the tutorial model and another relevant tutorial
from the recommended online source (YouTube).

Figure 1 depicts the tutorial model that
students developed in each meeting. The students
are assigned two tasks during the workshop. The
task 1 is to parametrically explore the tutorial
model in each meeting. By modifying the
specified parameters, the students can transform
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the model into a new design object that they find
unique or aesthetically pleasing. The Task 1 aims
to encourage the students to explore a variety of
design possibilities and comprehend parameters

relationship defining the model. In the Task 2, the
students were free to develop a new parametric
model from any inspiration and to create an
original design object.

Table 1. Table captions, uppercase only at the beginning of a sentence

Week Material

Introduction to parametric design *

1 Basic Rhinoceros-grasshopper tutorial (figure 1: al)

Subdivision Technigue: Random pattern generation based on shell structure subdivision (figure 1: a2) ®

Parametric free form modelling *

2 Shell structure based on graph mapper (figure 1: b1) ?

Parametric wavy-form structure (figure 1: b2) ®

Parametric modelling for fabrication *

3 Fragmentation Technique: sectioning a free-form model for fabrication (figure 1: ¢1)

Point-projection technique: projecting point on the free-form surface for modular design (figure 1: ¢2) 23

Point attractor Technique: application and case studies *

4

Poaint attractor for dynamic creation of contour and fagade design (figure 1: d1 & d2) %2

Presentation; 2Tutorial and discussion; 2Independent learning

The workshop outcomes produced by students
were observed to see how parametric modelling
can enhance their creativity. The observation was
based on the three indicators of creativity: (1)
abundance (number of form generation), (2)
flexibility (inspiration-source variety); and (3)
originality (form uniqueness) of design outcomes
(lordanova et al. 2009) (Torrance 1966).

(a) Z; —
‘ ’ y/.’;-—
AR alj : a2
(b)
————— 11
(M ’

\,n__ﬁ\‘:f il

(R (]|

Figure 1. The tutorial model of the task 1

Questionnaire
A Likert-scale questionnaire was developed

for measuring the attitudes, perceptions, and
opinions of the students towards the parametric
modelling workshop (see appendix, table 2). The
questionnaire also attempts to identify issues and
challenges encountered by students while
practising parametric modelling Grasshopper (see
Appendix, table 3). The questionnaire's
application of the Likert Scale's five levels
ranging from strongly disagree to strongly agree
(Statement no. 1 to 12). In general, there are five
aspects examined through the questionnaire (page
1) in the parametric-modeling workshop:

1. Workshop material (Statement 1-3)

2. Instructor teaching (Statement 4-5)

3. The creative process (Statement 6-8)

4. Rhinoceros-Grasshopper use (Statement 9-

11)
5. Parametric design learning (Statement 12)

Result and discussion

The workshop observation and outcome

The analysis of the workshop outcomes was
based on the observation of the submitted digital
sheet presentation (see Error! Reference source
not found.). Out of 150 first-year students, 136
submitted their workshop assignments. The
students presented the parametric model they
developed and the inspiration for their idea.

In the task 1, most of the students had
successfully transformed a single parametric
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model into various forms that can be applied to
decorative or architectural elements, especially
from the first and third meeting. Figure 3 shows
decorative objects that are practical to Afill
architectural and interior space, such as vase,
lamp, pottery, fountain, canopy, table and chair
(see figure 3). About half of the submitted work
(60 out of 137) drew inspiration from different
natural objects, particularly from the second and
fourth meeting. Figure 4 depicts various models
mimicking natural shapes like octopus, bug,
squirrel, leaf, butterfly, etc. In this case, the
students demonstrated the expansion of design
possibilities based on a single parametric model.
They also show a flexibility in creating complex
forms by associating the explored model with
unique objects that they had seen (e.g., animal or
plant shapes).

Pt it Sas i P gy St Mot St

Mhapye *

L T

Py Y

Figure 2. Samples of students’ assignment presentation
from the parametric modelling workshop

In the task 1, most of the students had
successfully transformed a single parametric
model into various forms that can be applied to
decorative or architectural elements, especially
from the first and third meeting. Figure 3 shows
decorative objects that are practical to fill
architectural and interior space, such as vase,
lamp, pottery, fountain, canopy, table and chair
(see figure 3). About half of the submitted work
(60 out of 137) drew inspiration from different
natural objects, particularly from the second and
fourth meeting. Figure 4 depicts various models
mimicking natural shapes like octopus, bug,
squirrel, leaf, butterfly, etc. In this case, the

students demonstrated the expansion of design
possibilities based on a single parametric model.
They also show a flexibility in creating complex
forms by associating the explored model with
unique objects that they had seen (e.g., animal or
plant shapes).

=a L —
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Figure 3. Samples of the explored model (task 1):
design objects from the first and third meeting tutorial
Source: Personal documentation
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Figure 4. Samples of the explored model (task 1):
metaphorical design objects from the first and third
meeting tutorial

Parametric exploration also led the students to
achieve a harmonious composition in their design
objects. The outcomes of second and fourth
meetings shows that many students (87 out of
136) intuitively produced symmetry, rhythm,
and/or pattern in their design forms, which are all
regarded as ordering principles. These principles
are fundamental to avoid monotony or chaos in
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architectural composition (Ching 2014) and can
be described mathematically in the form of a
number order or graphical function in parametric
modelling.

The outcome of the task 2 shows design
objects that have been freely developed by the
students. Most of the students (64 out of 136)
created various models for architectural design
concepts, such as a tower, pavilion, canopy,
facade, and shed (see Figure 4: A, B, C, E, F, G
and H). Meanwhile, 38 students built decorative
architectural objects such as a pillar, vase, and
monument (see Figure 5: D, 1, Jand K) and others
created interior elements such as the chair, table,
and partition. Many students also employed a
metaphorical approach in the Task 2. Most of
them (45 students) are influenced by natural
forms such as wave (see Figure 4. B and C),
flower (see figure 5: | and K) and snake (see
figure 5: J). Eight students attempted to express a
quality and experience into an architectural form,
such as aerodynamic capability and audio
spectrum (see figure 5: E and L). These results
suggested that Task 2 had stimulated students to
control parametric exploration based on the
determined inspiration during the creative
process. The students had also considered form
and function simultaneously when exploring the
model parametrically.

Figure 5. Parametric design object of the Task 2: (a)
rhythmic facade; (b) undulating tunnel; (c) flower vase
(d) wavy pavillion; (e) knitted wood pillar; (f) snake
monument; (g) shell fagade; (h) audio-spectrum bridge;

(i) shed; (j) aerodynamic surface; (k) flower monument;
(I) meatbun roof

However, most of students were still limited
to produce an original parametric form. Most of
the task 2 outputs share a similarity to the models
of the Task 1 or to that from other tutorial sources.
Most of the outputs (73 students) are
characterized by wavy forms which are based on
the concept of the tutorial models. This limitation
could be reasonable due to their lack of
experience in parametric modelling. Even so, they
can still utilize parametric modelling effectively
to explore new forms and freely express their
inspiration.

The workshop results show that parametric
modelling improves students’ design skills in
some respects:

o Exploration skill. In parametric modelling,
students can generate an abundance of design
forms that they can consider, develop and so
on. This process enables first-year students to
recognize the iterative nature of the design
process. They could realize how an
exploratory process can be initiated by
understanding the relationship of parameters
defining a design model. The parametric
modelling  practice  imparts  students’
awareness of the role of parametric design
thinking in the creative process by exploring
different design alternatives (Putro and
Pamungkas 2019).

e Metaphorical Creativity. Most of the students
conceptualized the design forms based on the
real-world object in the task completion. They
mostly obtain inspiration from natural shapes
(plants, animals, waves, etc.). The
metaphorical objects developed by students
can be viewed as background knowledge for
the initial creative process. Then, based on this
idea, the students can create various forms that
are unigue or previously unimaginable.
Additionally,  metaphor  approach in
parametric modelling can help the students to
control and focus on a few parameters that can
transform their imagination (Agirbas 2018).

e Ordering principles. Students intuitively
demonstrated the ordering principles such as
symmetry, rhythm, and pattern when
completing the task 1. Ching (2014)
emphasized that the ordering principles has a
role in architectural composition for
producing unified and harmonious design
arrangement. These principles can be
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described by mathematical principles in the
form of number order and graphical function
in parametric model. This suggests that
parametric  modelling has successfully
become a digital crafting tool to improve
design intuition with a simple of mathematical
principles.

o Reverse-engineering thinking. The model that
students would create were shown in the
beginning of the tutorial. During the tutorial,
the lecturer gave a clue of how the hidden
structure of the model shapes its appearance
and determines the its design variation. Then,
the students are guided to transform the model
appearance into concepts in parametric
modelling. These steps are basically reverse-
engineering process where students analyse
the hidden structure behind design product for
reproducing all or part them. This can
accelerate skill acquisition in rapidly changing
fields (Friedman 2021), such as architecture
that is evolving due to technology
advancement. Through reverse engineering,
the students can deeply comprehend the
design product with limited understanding of
the design procedure (Hashemnejad, Sharbaf,
and Sharbaf 2016).

e Form-function reasoning. The students
considered both form and function
simultaneously  in  parametric  model

exploration. They started to consider not only
what a form could look like (metaphor), but
also what it could be used for. They become
critical and responsible for the generated
forms. This way of thinking could be
contradictive to the “form follows function”
method promoted by Modern-Movement
Architecture. However, this thinking might
enrich the student to alternative design
methodology that can be applied to their future
project (Agirbas 2018).

Students’ perception towards parametric design
workshop

The questionnaire of the conducted parametric
modelling workshop was answered by 125
students. Figure 6 and 7 shows that most of
students participating the workshop do not know
about parametric design previously and have
never used Rhinoceros-grasshopper software.
Meanwhile, Figure 8 shows the students’
perception of the conducted parametric modelling
workshop. The reliability of the students’ ratings

was analyzed by using Cronbach’s Alpha formula
with a value of 0.902 — indicating a high degree
of consistency between responses (S1-12).

Understanding the Term of Parsmetric Design

Participants

I have heard of it | know what it is
but do not know

Not at all

what it is

Figure 6. Number of students knowing the term of
parametric design

Using Rhinoceros-Grasshopper

80

60

Participants

40

Not at all A lictde bit | often use it

Figure 7. Number of students using rhinoceros-
grasshopper

The students generally gave positive attitudes
towards the workshop in every aspect. The
average assessment for most items (S1-8) reflects
satisfaction with the workshop's content,
instruction, and creative process. From the
instructor’s perspective, the results of these three
aspects could be interdependent. The workshop
materials could effectively support the instructor's
ability to exhibit parametric exploration in the
creative process. Meanwhile, the instructor's
teaching could lead students to view the material
as a creatively beneficial technique. The

298



Wendy Sunarya, Jackobus Ade Prasetya Seputra, Afif Fajar Zakariya:
Parametric modeling practice for the first-year architecture students learning

workshop successfully emphasized how to
engage in parametric modelling for the
inspiration-seeking process. Consequently, the
students regarded Rhinoceros-Grasshopper as a
prospective design tool (S10 and S11) for future-
leaning and application. They also agreed that

parametric  design  education should be
incorporated into the University's architectural
program (S12).

However, the student's responses are close to
neutral (3.30) in the S9 — Whether Rhinoceros-
Grasshopper is easy to use. This result may
indicate difficulties in operating the software
during the workshop. According to the responses
on the page 2, question 1 (Error! Reference
source not found.), 39.2% of students
encountered  hardware-related issues when
following the tutorial, as they wrote: "PC lagging,
slow or not responding, inadequate hardware”.
Meanwhile, the 34.4% students reported some
difficulties in understanding modelling workflow
in Grasshopper. Most of them specifically stated
that it is difficult to understand and memorize the
function of Grasshopper components, especially
at the beginning of learning. They also admitted
that it was easy to follow the tutorial by instructor,
but were confused when creating a model on their
own, especially in completing Task 2. It is
important to note that most of students have not
used digital design tools, especially parametric
design software. So, their judgement of whether
Rhino-Grasshopper is easy to use is not based on
the comparison experience with other software.

Students’ Perception towards
Parametric Design Workshop

wi 5172 ——
L e——

w
&

1,00 3,50 400 450 5,00
AVIRAGE RATINGS
] 1 L 4 ]

ACHTT TRONGE Y

i

Figure 8. Students’ perception of the parametric design
workshop

39,20% 1,60% 38 A0% 24 80%
0 25 50 75 100 125
Students
® Technical Issues = Both Tool Difficulties No Response

Figure 9. Students’ comment related to difficulties in
parametric modelling tutorial

The online workshop could be the main reason
for the reported technical issues. In this instance,
the students utilized their own personal computer
or laptop, some of which do not meet the system
requirements for parametric modelling software.
The lecturer also could not directly monitor the
student's progress and realize those issues during
the tutorial online. Another problem with the
online workshop is that the lecturer could not
perceive if the tutorial explanations could be
understood properly by the students. Based on the
questionnaire (Q2, page 2), 34 students
commented that the lecturer’s explanation is
sometimes too fast and difficult to follow.

The reported difficulties during tutorial can be
seen as an inevitable problem when learning a
new design tool. These difficulties could be
resolved when the instructor gave feedback on the
reported obstacles and questions during the
tutorial. The students gave a high score (averaging
4.38) to the S5 (Error! Reference source not
found.) indicating that the instructor had given
effective feedback for every reported difficulty.
Thus, two-way communication between lecturer
and students is required for the effective learning
in parametric modelling.

Overall, the questionnaire results show the
acceptable parametric modelling learning by the
first-year architecture students. Despite their
limitation in design experience and digital
modelling, they generally could follow the
workshop material and instruction. Importantly,
they can comprehend and use a new design tool
for digital crafting, which can improve their
creativity in the design process. They also started
to realize the potencies of the parametric
modelling software, Rhinoceros-Grasshopper, as
well as parametric design paradigm. This suggests
that parametric modelling can be introduced and
practiced in early architecture curriculum,
particularly for students exploring architectural
design variations.

299



ARTEKS : Jurnal Teknik Arsitektur, Volume 8 Issue 2, August 2023

pISSN 2541-0598; elSSN 2541-1217

Lessons learned
Some lessons for the effective learning of

parametric modelling in the early architecture

curriculum are discussed by reflecting to study
results and literature review findings:

e Comprehension  and inspiration by
metaphorical thinking. Metaphorical thinking
can boost students in understanding a
parametric model with flowing inspiration. In
each random change of parameters, the
students can find any inspiration by
associating the generated form with a similar
real-world object. At the same time, they can
learn the consequence of parameters change
and lead the model to the intentional
metaphorical object. Through this process,
design inspiration can flow naturally and be
enhanced further with students’
comprehension. It can give students a sense of
freedom in developing design object.
Riekstins (2018) suggested that a freedom in
finding inspiration is important for the success
parametric design learning. Metaphorical
thinking can also help students to narrow the
excessive number of design possibilities
(Agirbas 2018).

e Two-way communication. Visual
programming in  Grasshopper requires
accuracy in matching the input-output data
and the students can be discouraged by the
unintentional error they made during that
process. Active communication between
instructor and students are required during the
tutorial to resolve this issue. The instructor
should frequently give pause throughout
tutorials, allowing questions from students
and two-way communication. Besides,
communication between the student and
instructor is  required in  parametric
exploration (Vrouwe et al. 2020). In this case,
the students can generate numerous design
alternatives through parametric modelling,
which can lead them to confusion in
determining the ideal alternative. The
lecturer’s guidance can help the student to
filter and select the design variations based on
relevant considerations. Additionally,
parametric exploration process can be a
medium for students and lecturers to develop
design ideas together (Cristie and Joyce 2021).

e Emphasis on inspirational tool. Parametric
modelling is an important tool to express a
new design paradigm that is parametric design

thinking (Aish and Hanna 2017). It is also
beneficial tool for architect worldwide to
expand design possibilities (Romaniak and
Filipowski 2018). Thus, parametric modelling
learning should emphasize parametric
modelling software as an inspirational tool
rather than a support graphic program. This
perception is the key to generate the future
interest of the architecture student for learning
parametric design in the early curriculum.

Conclusion

This study has evaluated the parametric-design
teaching experience based on the parametric
modelling workshop participated by the first-year
architecture students. It can be concluded that it is
feasible to incorporate parametric modelling in
the early architectural curriculum. Although the
workshop was conducted in a relatively short
period of time, the students had been able to
produce various complex geometries of design
objects from different source of inspirations. This
suggests that students have successfully used
Rhinoceros-Grasshopper as a digital crafting
medium to explore much more design
possibilities. The students can feel more creative
in exploring design variations and this can
improve the satisfaction of their design outputs.
Parametric modelling practice also directs
students to habituate iterative design process
where they should assess, select, develop the
generated design forms, and so on. This process
enhances students’ design intuition in finding
harmonious and unified design compositions.
Parametric modelling also provokes logical
and analytical thinking in conceptual design
thinking. Simple mathematical principles can be
described and reformulated in parametric
modelling for the form-finding process. The
number sequences and graphical function can be
specified as parameters to shape a design object.
Conversely, the hidden structure behind a design
appearance can be analysed and translated to
parametric model in the form of mathematical
principles using parameters. This process enables
students to conceive an underlying concept of
design product with a little design experience,
which can smooth the design skill development.
Additionally, the students can be more critical in
parametric modelling exploration as they are
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stimulated to consider the function and aesthetic
aspects simultaneously of the generated form.

This study also presents the material of
parametric modelling teaching that can be
feasibly practised by first-year students of
architecture in a short period time. However, the
effectiveness of the teaching material is highly
dependent on the expertise of the lecturer in
communicating with the students. Open
discussion should be allowed during the tutorial
to resolve any difficulties encountered by
students. Communicating with student is also
about leading the students to filter numerous
design variations by relevant consideration.
Metaphorical-thinking ~ approach  can  be
emphasized in this stage to stimulate flowing
inspiration and filter the design options. Besides,
lecturer should also lead the students to view the
parametric modelling software as an inspiration-
seeking instrument rather than merely a
visualisation tool. This perception is essential to
pique the attention of first-year architecture
students in parametric modelling.

Acknowledgements

This work was supported by Faculty of
Architecture and Design, Universitas
Pembangunan Nasional “Veteran” Jawa Timur
collaborating with Department of Architecture,
Universitas Atma Jaya Yogyakarta. The authors
also would like to thank all first-year architecture
students participating in the parametric design
workshop.

References

Agirbas, Asli. 2018. "The Use of Metaphors as a
Parametric Design Teaching Model." Design
and Technology Education: an International
Journal 23 (1):40-54.

Aish, Robert, and Sean Hanna. 2017.
"Comparative evaluation of parametric design
systems for teaching design computation.”
Design Studies 52:144-172. doi:
https://doi.org/10.1016/j.destud.2017.05.002.

Alalouch, Chaham. 2018. "A pedagogical
approach to integrate parametric thinking in

early design studios." Archnet-1JAR:
International Journal of  Architectural
Research 12 (2):162. doi:

https://doi.org/10.26687/archnet-
ijar.v12i2.1584.

Caetano, Inés, Luis Santos, and Antdnio Leitéo.
2020. "Computational design in architecture:
Defining  parametric,  generative, and
algorithmic  design." Frontiers  of
Architectural Research 9 (2):287-300.

Ching, Francis DK. 2014. Architecture: Form,
space, and order: John Wiley & Sons.

Cristie, Verina, and Sam Conrad Joyce. 2021.
"Versioning for parametric design exploration
process." Automation in  Construction
129:103802. doi:
https://doi.org/10.1016/j.autcon.2021.103802

Friedman, Ron. 2021. "You Can Learn Anything
Through Reverse Engineering." Harvard
Business Review.

Gu, Ning, Rongrong Yu, and Peiman Amini
Behbahani. 2021. "Parametric  design:
Theoretical development and algorithmic
foundation for design generation in
architecture.” Handbook of the Mathematics
of the Arts and Sciences:1361-1383.

Hashemnejad, Hashem, Asem Sharbaf, and Mitra
Sharbaf. 2016. "Form-finding Tensegrity
Models Approach with Reverse Engineering."
Modern Applied Science 10 (9):112.

Heidari, Abolfazl, Sadra Sahebzadeh, Milad
Sadeghfar, and B Erfanian Taghvaei. 2018.
"Parametric architecture in it’s second phase
of evolution." Journal of Building
Performance 9 (1).

Jabi, Wassim. 2013. Parametric design for
architecture: Hachette UK.

McNell, Robert. 2022. "Rhinoceros." accessed
September. https://www.rhino3d.com/.

Ostrowska-Wawryniuk, Karolina, Marcin
Strzata, and Jan Styk. 2022. "Form Follows
Parameter:  Algorithmic-Thinking-Oriented
Course  for  Early-stage  Architectural
Education.” Nexus Network Journal:1-20.
doi: https://doi.org/10.1007/s00004-022-
00603-1.

Putro, Hendro Trieddiantoro, and Luhur Sapto
Pamungkas. 2019. "Parametric Design In
Phase Of Schematic Design Case Study:
Student Creativity On Form Studies.” 18th
International Conference on Sustainable
Environment and Architecture (SENVAR
2018).

Riekstins, Arne. 2018. "Teaching parametricism
as a standard skill for architecture.” Journal

301


https://doi.org/10.1016/j.destud.2017.05.002
https://doi.org/10.26687/archnet-ijar.v12i2.1584
https://doi.org/10.26687/archnet-ijar.v12i2.1584
https://doi.org/10.1016/j.autcon.2021.103802
https://doi.org/10.1016/j.autcon.2021.103802
https://www.rhino3d.com/
https://doi.org/10.1007/s00004-022-00603-1
https://doi.org/10.1007/s00004-022-00603-1

ARTEKS : Jurnal Teknik Arsitektur, Volume 8 Issue 2, August 2023

pISSN 2541-0598; elSSN 2541-1217

of Architecture and Urbanism 42 (1):34-39.
doi: https://doi.org/10.3846/jau.2018.1476.
Romaniak, Krystyna, and Szymon Filipowski.

2018. "Parametric design in the education of
architecture students.” World Trans. on
Engng. and Technol. Educ 16 (4):386-391.
Schumacher, Patrik. 2009. "Parametricism: A
new global style for architecture and urban
design." Architectural Design 79 (4):14-23.
Soliman, Sara, Dina Taha, and Zeyad El Sayad.
2019. "Architectural education in the digital
age: Computer applications:  Between
academia and practice.” Alexandria
Engineering Journal 58 (2):809-818. doi:
https://doi.org/10.1016/j.aej.2019.05.016.
Sunarya, Wendy, Yusvika Ratri Harmunisa,
Rizka Tiara Maharani, and Heru Subiyantoro.
2022. "Mempromosikan Desain Parametrik
Untuk Pengajaran Arsitektur di Indonesia:
Strategi Model Pembelajaran.” RUAS 20
(2):13-24.
Vrouwe, Ivo, Thomas Dissaux, Sylvie Jancart,
and Adeline Stals. 2020. "Concept Learning
Through Parametric Design; A Learning

Situation Design for Parametric Design in
Architectural Studio Education.” ECAADE
2020.

Zou, Yixin, Yan Wang, and Ding-Bang Luh.
2023. "Application and Parametric Design of
Line Visual Illusion Graphics in Clothing."
Fibres & Textiles in Eastern Europe 31
(2):65-74.

Author(s) contribution

Wendy Sunarya contributed to the research
concepts preparation, methodologies,
investigations, data analysis, visualization,
articles drafting and revisions.

Jackobus Ade Prasetya Seputra contribute to
the research concepts preparation and
literature reviews, data analysis, of article
drafts preparation and validation.

Afif Fajar Zakariya contribute to methodology,
supervision, and validation.

302


https://doi.org/10.3846/jau.2018.1476
https://doi.org/10.1016/j.aej.2019.05.016

Wendy Sunarya, Jackobus Ade Prasetya Seputra, Afif Fajar Zakariya:
Parametric modeling practice for the first-year architecture students learning

Appendix A
Table 2. Questionnaire page 1: Students’ perception of parametric modelling workshop
QUESTIONNAIRE PAGE 1
Name :
Email
Year Of Entry (College)
No | Question Answer (Tick the box)
1 How much do you know or understand the term of “parametric Not at all
design” before participating in the workshop? I have heard of it, but do
not know what it is
| know what it is
2 How far have you used and studied Rhinoceros-Grasshopper software Not at all
before participating the workshop? A little bit
| often used it
No | Statement Answer (Tick the box)
SO | D N A SA
1 The workshop material can be easily followed and understood
2 The workshop material is relevant to be applied and developed for
architectural design
3 The workshop material is useful and important for architectural
learning
4 The explanation and tutorial by the workshop instructor were easily
understood and followed
5 The workshop instructor gave an effective feedback and solution of
every question and difficulty during the tutorial
6 | enjoy the creative process of forms exploration in Rhinoceros-
Grasshopper by parameters changing
7 I am satisfied with the result of design exploration and creation in
Rhinoceros-Grasshopper
8 | feel more creative in developing design form through parametric
design approach using Rhinoceros-Grasshopper
9 Rhinoceros-Grasshopper is easy to use
10 || would like to learn more about parametric modelling using
Rhinoceros-Grasshopper
11 | I consider using Rhinoceros-Grasshopper to develop my project in
architectural studio for the next semester
12 | Parametric design learning should be included in the curriculum of
architecture program in university
SD: Strongly Disagree | D: Disagree | N: Neutral | A: Agree | SA: Strongly Disagree

Table 3. Questionnaire page 1: Students’ perception of parametric modelling workshop

QUESTIONNAIRE PAGE 2

No | Question

1 What kind of issues and difficulties in learning and using Rhinoceros-Grasshopper, that you found during
the workshop? (Please write)

2 Please give comment, critique or suggestion related to the workshop material or instructor in teaching the
workshop material! (Please write)
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