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Abstract  
The description of color as a visual phenomenon with three perceptual variables, hue, value and 
saturation, resulted in different 3D color models since the beginning of the XIXth century. The ability to 
discriminate colors and organize them in the right order is a worth training for architects and artists, 
as it improves their sensitivity and expands their color abilities. Moreover, to have a robust spatial 
imagination is an essential skill for an architect, and so it is the understanding and manipulation of 3d 
objects. To merge the knowledge about regular polyhedra and color understanding, we have 
developed a digital app called ColorDoku 3d, in which the user can drag and drop the colors provided 
into the right faces of a solid to complete a 3d puzzle. This app is aligned with innovative pedagogical 
practices like gamification, that has demonstrated to be a good way to engage students in tough 
learning. 
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INTRODUCTION 

In the acquisition of skills to work with the color for an architect or an interior designer, it is important 
to train the visual discrimination of colors and to gain the sensitivity to display different colors in order. 
Both learnings are on the roots of the different color curricula in the architecture schools since the 
beginning of the XXth Century and are considered essential knowledge. Gamification demonstrates to 
be a good way of involving students in the acquisition of these skills that not only need a rational 
understanding of color theory, but also need to be naturally integrated as an instinctive skill, something 
that happens after a dedicated training. Digital color puzzles are good alternatives to train these 
abilities but it is noteworthy that, despite having color three perceptual variables, most of the available 
color puzzles keep working with just two dimensions of color. For this reason, we have developed a 
new app called ColorDoku 3d, to ease the understanding that color has three perceptual variables and 
to train the visual discrimination of these variables. The app also gives the opportunity to get familiar 
with interesting and difficult to understand polyhedron.   

THE TEACHING OF COLOR ORDER SYSTEMS IN ARCHITECTURE CURRICULA 

The description of color as a visual phenomenon with three perceptual variables, hue, value and 
saturation, allowed the proposition of different three-dimensional models since the beginning of the 
XIXth century, with different shapes depending on the arrangement of the fundamental colors and 
specific nomenclatures for the variables (Nemcsis and Caivano 2015). 

The ability to discriminate colors and organize them in the right order is a worth training for 
architects and artists, as it improves their sensitivity and expands their color abilities. For these 
reasons, almost all the modern color curricula for architects included the study of color circles and 
other similar organizations of colors with a certain logic (Hirschler et al. 2018). This was also the case 
of the basic courses at the Bauhaus Dessau and the Hochschule für Gestaltung Ulm, with important 
academics such as Albers, Itten, Maldonado, etc. (Campos and Moya 2021). In recent years, some of 
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the traditional color exercises shifted into a digital version, as it happened with the perennial 
Interaction of Color by Joseph Albers (Franco Taboada 2015). Nevertheless, some of these traditional 
exercises need personal involvement, are time-consuming, and not always are easy for generations of 
students and professionals that are becoming more impatient and less persistent (Bauman 2015). At 
the same time, in a completely digitalized society, gamification gives an opportunity to improve the 
color skills, and the pleasure of organizing colors in order is on the roots of a big number of digital 
games: Blendoku (Lonely Few 2015), Tinge (Suwao LLC 2019), Chroma (Noisy Duck 2021) and Chroma 
Rush (Lonely Few 2017). As indicated, all these apps have a two-dimensional interface and forget that 
color is a three dimensional perceptual phenomenon (Figure 1).  

 

 

   

Figure 1: Icons of some popular color Apps. The first one, Interaction of Color, is a digital version of the traditional 

exercises of J. Albers in a digital way. 

THE TEACHING OF REGULAR BODIES IN ARCHITECTURE CURRICULA 

To have a robust spatial imagination is an essential skill for an architect, and so it is the understanding 
and manipulation of three-dimensional objects. If we review the European history of architecture, this 
ability has traditionally been cultivated with the study of regular polyhedra with complex geometries 
that we find since the most important treatises of geometry belonging to the Renaissance period until 
today. This is the case of De Divina Proportione (1509) written by the mathematician Luca Pacioli and 
illustrated by Leonardo da Vinci, who used the most cutting edged graphic resources of that period to 
help in the understanding of the geometries, with skeletal solids that allowed an easy distinction 
between front and back edges (Figure 2a).  

In the XIXth century, the color was also used as a graphic resource for a better understanding of 
geometry. This is the case of the founding text of geometry The Elements ( ) written by Euclides 
(325-265 bC), that was reedited by Oliver Byrne in 1847 with graphical codes of colors replacing the 
original text (Higón-Calvet 2013). The combination of colors and geometry resulted in a very beautiful 
and easy to understand publication (Figure 2b). Nowadays, the videos and animated graphics with 
continuous movement seem to be the most adequate means of expression to explain and understand 
complex geometries.1  

 
1 http://www.matematicasvisuales.com/index.html 
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