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Abstract 

The aim of this article is to determine the relationship between architecture and teaching, providing functional architecture models 
that are capable of absorbing the teaching load for movement and, fundamentally, for the development of kinesthetic intelligence 
(Howard Gardner). For this, we will establish a metric range of spatial proportions, m2/student ratio, in accordance with the 
activities performed on the BAPNE method. 
This study will focus on students of Pre-school and Primary Education, providing specific standing architectural models and the 
minimum requirements for a classroom, as well as determining whether a space is suitable or not for the proposed activities. 
The method includes analyzing architecture of the basic teaching room, approaching other education systems (Dalcroze, 
Montessori) and determining the differences between those systems and BAPNE. This study is carried out by architects and 
engineers, directly noting the architectural needs that current teaching requires for user stimulation. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of EDUHEM 2016. 
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1. Introduction 

The existing relationship between humans, the space they inhabit and the transformation of their habitat make for 
a starting point that directly connects architecture and its user.  
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Nevertheless, although we will avoid debating on when and how the search for an adequate spatial proportion for 
human needs started, it is true that the study of specific needs in the adequate sizing of spaces leads us to finding the 
optimization and proportion of said spaces for their intended uses. We need to assume, then, that space is an item to 
be rationalized in the disposition of our habitat. 

The need for a (architectural) space where to stimulate our brain builds a clear link between two fields that have 
been inherently related (architecture – intellectual stimulation). At the same time, the theory of Multiple Intelligences 
(Howard Gardner, 1987) meant a switch around knowledge and stimulation of human intelligence, changing our 
understanding of our intelligence and its possibilities for stimulation. In the development of this concept of intelligence 
we understand that kinesthetic, interpersonal, intrapersonal, visual-spatial and musical intelligences are closely linked 
to the environment around them, since they need a “space” or place where to be developed. This leads us to ask: What 
stimulation capability is in the space around them? What type of space do we need? What characteristics does that 
space need to have? 

Far from attempting to tackle all possible interpretations to those questions, we will focus on the direct correlation 
between spatial proportion and the human as its user, for the development and stimulation of kinesthetic intelligence 
in first place and, secondly, for the rest of intelligences cited above (interpersonal, intrapersonal, visual-spatial and 
musical intelligences). 

Given the existing relationship between Architecture and Anatomy, the latter even being part of the BAPNE 
acronym (Biomechanics, Anatomy, Psychology, Neuroscience, Ethnomusicology) we deem it essential to establish 
parameters to indicate the characteristics that must be present in the spaces we use. 

The aim of this paper is to determine the metric guidelines that need to be fulfilled in order to apply BAPNE 
methodology in an architectural space. We will leave aside the rest of issues not related with spatial proportion and its 
use. 

In this present study we will emphasize three parameters: Ratio m2/student; minimum dimensions (length – width 
– height and minimum usable space); and  satial proportion (length – width – height relation). The secondary aim of 
this research is to conclude resulting measurements and justify them in a specific classroom perimeter and in a specific 
shape.  

1.1. State of the issue, literature review 

In order to approach the issue of this research we need to know the technical and spatial requirements that might 
exist and are current to the pedagogy of movement. 

The relationship between kinesthesis, pedagogy of movement and projection of body within space with the design 
and the environment in which they take place are cited in studies by authors such as Beacham R.C. (1985), Goodkin 
D. (2001), Wolff, S. J. (2003), Toranzo V. (2007), Morris, R. V. (2008), Marín Acosta, F. I. (2011), Beilock, S. L., & 
Gray, R. (2012), Ingham, P. (2012), Ingham, E. (2012), Widmer M. (2013), Bond V.L. (2013), Miller, S. C., Lindt, S. 
F., & McIntyre, C. J. (2014). Many of these studies are linked to, and strongly reinforced by, education methodologies 
that believe motion in the classroom is key. They are studies made by people who approached their works on education 
taking kinesthesis and body movement into account. Such is the case of Montessori, Laban, Dalcroze, Orff, Kodaly, 
Waldoff. All of them reinforce the importance of the infrastructure that surrounds these activities, thus focusing on 
the design characteristics of a classroom that optimizes learning at cognoscitive level and attitude. Their studies on 
movement have yielded examples on reference environments, created in order to implement said education models, 
such as: 

María Montessori schools; institutions that stress the connections between mind and body, movement and cognitive 
aspects. In the book "El niño: el secreto de la infancia” (1981), Montessori lays out crucial pedagogical aspects in 
order to understand the importance of contact and inter-relation between student and spaces. “Movement, or physical 
activity is, then, an essential factor for the intellectual growth, which depends on impressions received from the 
outside. It is through movement that we get in touch with external reality and it is through these contacts that, over 
time, we acquire thoughts, even abstract ones”. An example of Montessori school is Hertzberger in Delft, laid out in 
separate environments, prioritizing children’s freedom of choice, made up of “L” shaped classrooms, with room 
corners prepared for students’ concentration and energy focalization. Montessori builds on the idea that furniture and 
equipment need to be easy to move and operate by the children to free up those very spaces. All being calculated for 
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