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[abstract] 
To arrive to a final design, the architect makes use of different design 
tools during the design process. Design tools are also the key to 

communicate ideas, concepts and eventually the final design. The 
range of tools is very large. Tools discussed in this paper are the 
physical architectural model, the architectural drawing and the digital 
architectural model, in which the physical architectural model is 

considered to be the architect’s most important tool during the design 
process. The physical model is the tool of design that is the most 
capable of communicating the design. It is easily understood by the 
eye of the non-educated viewer, in contrast with the architectural 

drawing. The physical model is the only tool that offers countless 
viewpoints at the same time. The drawing only has a single viewpoint 
and the digital model only shows one viewpoint at the time. Moreover, 
the physical model is the most realistic tool of the architect, due to its 

actual presence in space. Considering the future of the physical 
model, the use of digital and physical models will likely go hand in 
hand, to maintain a strong physical relationship between the architect 
and the design. In conclusion it can be said that the physical 

architectural model is the architect’s most important tool.



Introduction 

Architectural design is a complex profession. Other than in science, architecture 

cannot use an universal application to come to a final result. The guidelines and step 

by step procedures followed in scientific research cannot be applied in the process 

towards successful architecture. When considering a general design process that 

leads to architecture, it can be said that the design process is not a generic process. 

Not only different architects have different design processes, but also the design 

process of one single architect can vary each design project. 

  During the design process of the architect, different design tools are used to 

arrive to a final design. The word tool is, in this case, not meant literally tools as a 

ruler or a pencil. Instead tools is used as a metaphor. The range of design tools is 

very large. In the book ‘Tools for Ideas’, Gänshirt names primary design tools as 

gesture and language. Next to these primary tools, he also describes design tools 

as; sketch, design drawing, model, perspective view, photograph, film, video, 

calculation, computer, program and simulation.1 Design tools are key to 

communicate ideas, concepts and eventually the final design.  Without design tools, 

the architect’s vision cannot be conveyed to a receiver such as a colleague, a client 

or a tutor. Various design tools can be used simultaneously, back and forth or the 

one after the other. All tools have different possibilities, but also have their 

limitations, therefore, the architect needs to know the strengths and weaknesses of 

each tool, to use them at their fullest.  

In this paper the physical model is considered to be the architect’s most 
important tool for design. It is important to make a distinction between the physical 

model only used as a presentational model towards the end of a project and the 

models that are used as a tool for design during the whole process. The physical 

model only used as a presentational model, does not have an experimental function 

during the design process and will therefore be excluded from this paper.2 Instead, 

the physical model used as a tool to develop, explore, test, understand, demonstrate 
and define the concepts of architectural design, is the most useful and complete tool 

to come to successful architecture. To form a broader framework to discuss the 

advantages of the physical model as a design tool, the drawing and the digital model, 

two other commonly used design tools, will also be incorporated in this plea in favour 

of the physical architectural model.  

 
The physical model and its history 

The contemporary dictionary describes the noun of the word model as; a three 

dimensional representation of an object, typically on a smaller scale than the original.3 

Bertels and Nauta explain the model as a concrete representation of situations and 

entities from nature and history in a set of symbols, where in symbols are material or 

non-material. The use of the model can be seen as an attempt to compare the model 
with reality. A model of the known can help to explore and clarify the unknown4.  An 

architectural model is a physical model. It is an artifact that belongs to the world and 

is directly accessible for any experience. Physical models are tools of descriptive 

analogical functional thinking, whereas mathematical models are the tools of 

argumentative, analogical thinking.5 
 

   

                                                           
1 Christian Gänshirt, Tools for Ideas: An Introduction to Architectural Design (Basel: Birkhäuser, 2007), p. 81-194. 
2 Karen Moon, Modeling Messages: The Architect and the Model (New York: Monacelli Press, 2005), p. 80. 
3 Oxford dictionaries, s.v. “model” accessed December 8, 2015, 

http://www.oxforddictionaries.com/definition/english/model 
4 C. P. Bertels and D. Nauta, Inleiding Tot Het Modelbegrip (Bussum: Uitgeverij W. De Haan, 1969), p. 5-13. 
5 Patrick Healy, The Model and Its Architecture (Rotterdam: 010 Publishers, 2008), p. 7-10. 
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The word model comes from modellus in Latin. The origin in Latin was the word 

modulus which is a diminutive of the word modus, which means: to measure.6 

 Documented history of the architectural model goes back to five hundred 
years before Christ. At that time, Herodutus described the model of the Delphi Temple 
in his fifth book of his series of books ‘The Histories’. Although, it was only from the 

14th century that the architectural became a common tool for in the building practice7. 

The architectural model at that time was merely meant as a tool for communication. 

A famous example of the architectural model functioning as a communicational tool is 

the painting by Passignano (1619). This painting shows Michelangelo presenting an 
architectural model of the St. Peter’s dome to the pope. From the eighteenth century, 

the architectural model was integrated in the education of the architect. Since the 

twentieth century, the architectural model became a common tool in the design 

process. At the second half of the twentieth century the architectural model was also 

adopted in the very early stages of the design process in the form of sketch models. 

The sketch model was, and is, used as an experimental tool which can quickly validate 
design in ways of structure and form. This sketch model was also considered to be 

very valuable in team meetings where the sketch model could be edited and tested to 

be discussed simultaneously. In the 1970s, some had the opinion that the sketch 

model had replaced the drawing as a basic tool for design. At the same time several 

architectural offices were equipped with an own workshop, where models were 

produced functioning the design process.8 
  The production of architectural models was firstly done by instruments 

operated by hand only. Later, machines were introduced in the workshop. From the 

twenty-first century, technologies of making the architectural model have advanced 

far and fast. Computer-based techniques as CNC-milling, laser cutters and three 

dimensional printers produce parts of the model or even complete models. This is 
done without any work done by hand. The model maker is likely in front of a computer 

and uses the keyboard and mouse as tools.  
 

 

The architect’s most important tool 

As came forward in the history of the physical model, it is an important 

communicational tool. When the design has to be explained to colleagues or clients, 
skills are needed to understand the tools the architect is using. For a client, a drawing 

can be a series of lines that does not tell him anything, while for the architect and his 

colleagues, this is an educated tool that is fully understandable. Compared to the 

drawing, the physical model is more easily understood by the eye. It gives the viewer 

the opportunity to see and understand a pure view on all aspects and qualities of the 

design.  
The drawing only has a single viewpoint. Since the digital model can only 

show one viewpoint at the time, the picture on the screen, this tool also has a single 

viewpoint. The physical model on the other hand, offers countless viewpoints at the 

same time. In fact, the physical model is the only tool that can give this opportunity.9  

In this way, the physical model is able to provide more information of a design than 

almost any number of drawings, by hand or digital, can ever provide in a single 
moment. Another aspect in favor of the physical model is its charm. When there is a 

possibility of meeting around a model, viewers will be more satisfied than when they 

all have to look at a single drawing or a screen. When meeting colleagues or tutors, a 

discussion about the design will have more depth. Because of the numerous 

viewpoints that can be taken by all that are involved, more aspects of the design can 
be commented on or even adjusted on the spot. 

                                                           
6 Albert C. Smith, Architectural Model as Machine: A New View of Models from Antiquity to the Present Day (Amsterdam: 

Architectural Press, 2004), p. 62. 
7 Rolf Janke, Architectural Models - Architekturmodelle (Teufen: Niggli, 1978), p. 8. 
8 Moon, Modeling Messages: The Architect and the Model, p. 77-104. 
9 Healy, The Model and Its Architecture, p. 15. 

Figure 1  Painting by Domenico Cresti da 
Passignan “Michelangelo presents a  model of 
the St. Peter's to the Pope" 
(http://necspenecmetu.tumblr.com/post/156479
63011/domenico-cresti-il-passignano-

michelangelo) 

 



 

Because of its three dimensionality the physical model is the most realistic 

tool the architect is able to use. The world is experienced in three dimensions and so 
is the architectural model, in contrast to the drawing and the digital model viewed on 

a screen, which are experienced in two dimensions. This is the reason why a physical 

model is able to convey exact proportions, dimensions, colors and textures of the 

design. A drawing and a digital model are merely a projection of reality. They have to 

be selective in what to show and are always only a small part of reality.10 

Another benefit of the physical model is its ability to expose faults and 
weaknesses in the first stages of design. Drawings and digital models do not have the 

ability to test them thoroughly, they can even be used to omit mistakes. Whether this 

is done on purpose or not, it will be more difficult to produce a model of a design that 

does not work.  

What’s more, spatial possibilities and problems in a design are the best 

explored and controlled by the use of a model. To actually see the spatial 
characteristics and qualities of the design it will be far more helpful in continuing the 

design than just taking an assumption of the spatial qualities from a drawing or a digital 

model.  

 

An often heard disadvantage of the physical model is the assumption that the 

process of making one is time consuming, compared to quick sketches or very rough 
digital models. However, sketch models can also be rapidly made, studied and altered 

by taking and adding pieces. This process of sketch modeling will also bring the 

benefit of giving better insight in a possible solution. A sketch model can give direct 

feedback on the reality and the qualities of a design, whereas a drawing or digital 

model does not reveal any validation of the design. Even repeated sketching does not 
add to better visualization of the design problem. A quick model will most of the time 

bridge this impasse and sometimes uncover possibilities that sketches or a digital 

model do not show efficiently.11 Although, it seems less time consuming to only make 

sketches and digital models, the solutions found are not validated or tested on their 

qualities. One still has to produce a model to test the design. Time that could also be 

spent on making a sketch model right away.  
As discussed earlier, the physical model is a tool that is able to give a lot of 

information that could only be given by a countless number of drawings and 

renderings of a digital model. The time consumed to produce as much information 

given by the model with drawings and renderings, will easily outreach the time spent 

on making a model. 

 
 A reasonable disadvantage of the physical model is that it cannot travel as 

easily as the drawing and the digital model. Moreover, it is harder to send the physical 

model to others. On the other hand, the drawing and the digital model can even be 

sent over the internet, which makes them the fastest tools to get to a colleague or 

client. Photographs of the model can be an answer for this problem, but this will 
contradict the earlier arguments of the communicational value of the physical model. 

But during Zumthor’s “Six projects” lecture at Centre Pompidou, Zumthor only showed 

photographs from interior views of his models. He refused to show and rely on 

graphics produced using the digital model, when other architects eagerly used this 

tool to show their designs. The quality of the materiality and the experience of space 

of Zumthor’s original physical model are still visible in the photographs. Zumthor even 
argues that the physical model gains even more importance in the digital age, 

                                                           
10 Michiel Riedijk et al., Architecture as a Craft: Architecture, Drawing, Model and Position (Amsterdam: SUN, 2010), p. 

17. 
11 Sanford Hohauser, Architectural and Interior Models: Design and Construction (New York: Van Nostrand Reinhold, 

1970), p. 6-7, 34. 



because of its close relation to reality and preservation of a sense of scale.12 This 

example shows that well done photographs of a physical model can be of equal value 

as a drawing or images of a digital model, and can also be transported in this form.  
 

As the digital model is becoming more commonly used, the question arises if 

the digital model will ever replace the physical model. Indeed, the digital model is more 

likely to go hand in hand with the physical model. A close connection between the two 

tools is found in the work of Frank Gehry, who makes use of the digital model after 

making physical models. He scans physical models instead of remaking them in a 
three dimensional digital model.13 An advantage of the physical model over the digital 

model is the physical presence of the physical model. The physical model is always 

there rather than a digital model that can be ignored as soon as it is put away from a 

computer screen. The actual presence of the physical model will also be the source 

for a relationship between the architect and the model. A relationship with a digital 

model will be a lot harder. Interaction in this relationship happens by the presence of 
a physical model, giving spontaneous input, even if this input is not even wanted.  

 

Conclusion 
The architect needs to dive into his own toolbox to find the best tools to use 

in his design process. Hereby, the architect has to take into account the possibilities 

and limitations of each specific tool he uses. The architect also needs to be aware of 

his skills regarding particular tools. Design tools must be used to its full potential and 

never be a disadvantage when presenting original design, intentions and ideas. 
Hereby, the physical model is the one design tool that always has to be part of the 

design process, even when the architect is of the opinion that building a physical 

model is not his cup of tea. Note that the use of the physical model can never be the 
only tool used in a design process. The production of architecture will always make 

use of a combination of design tools. The use of a combination of tools will result in 

the most complete and successful design. Still, the physical model needs to be 

included in the process. Whereby, it is important to use the tool from the very 
beginning to the ultimate end, which can even be on the construction site itself.    

The physical model is the tool of design, that is the most capable of 

communicating the design, whether it has to be explained to colleagues, tutors, 

clients, judges and even interested public. It will always be the one tool of the architect, 

that will be the closest to reality, because it is actually a three dimensional object, like 
the ultimate product, which will be most likely a building.  

Although, the production of a physical model may be time consuming.  

Time can be won by using the physical model in the form of quick sketch models that 

can be easily tested an altered. Also, the production of more advanced models can 

save time in the end, because a physical model can give more information than a 

countless number of combined drawings and renderings can ever give.  
When considering the future of the physical model, the scenario of the use of 

physical models next to digital models will be more likely, than the disappearance of 

the physical model in the range of architectural tools. The relation of the physical 

model with the architect will remain to be of great importance. As Daniel Libeskind 

states that the relationship of the physical model and the architect is similar to the 

relationship of a puppet and a puppeteer. The puppeteer makes the puppet come 
alive as the architect makes the building come alive. When the physical model cannot 

be held by the architect, the strings, that form the relationship, are broken and the 

relationship is gone.14 

 

                                                           
12 M. Berteloot and V. Patteeuw, "Form/Formless - Peter Zumthor's Models," OASE - Tijdschrift voor Architectuur, no. 91 

(2013). 
13 Sydney Pollack et al., Sketches of Frank Gehry ([Leipzig]: Kinowelt Home Entertainment, 2008). 
14 Liebeskind, D., in Moon, Modeling Messages: The Architect and the Model, p. 212. 
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