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7Masterly Apprentice II

This booklet is a part of a graduation project in a graduation studio ‘The Masterly 

Apprentice II’ at the Eindhoven University of Technology. The studio aims to learn from 

references by conducting the activity of relating not only to the chosen building and 

its architect but also to the other members of the studio. The Masterly Apprentice II is 

an ongoing studio where all generations work simultaneously but on a different level 

and different theme. The 9th generation theme was ‘Writing Architects’ and a topic of 

Activity of Relating was researched and elaborated in a group essay. 

The individual part of an assignment contains research on a The Goetz Collection gallery 

designed by Herzog & de Meuron in Munich, Germany. The analysis is conducted based 

on topics found in a written conversation between Jacques Herzog and Jeff Wall called 

‘Pictures of Architecture Architecture of Pictures’. The research is supplemented with an 

extensive site analysis and a recreation of an interior photo.

The knowledge gained during analysis is used in the design of a Montessori school which 

is described in a second booklet of the master thesis.

Introduction





Activity of relating
Essay
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In the graduation studio The Masterly Apprentice II the main aim is to learn by reflecting 

on the activities that you are doing while learning. By relating things to each other you 

are learning something, and when learning in what ways to learn, activities of relating 

are found. This essay will try to explain the activity of relating and reflect on the learning 

process in the studio.  

To be able to answer the main question: "What is the activity of relating", a few sub-

questions need to be answered. What is the definition of ‘relating’? What is the aim of 

relating? What are the activities used whilst relating? 

Relating is to make and show the connection between two or more things (Cambridge 

dictionary, 2019). Therefore, the activity of relating is an activity to find those connections 

and what they mean. Relating is something that happens constantly in everyday life, even 

unconsciously. 

The main aim is learning by reflecting on the activities that you are doing while you are 

learning. One activity in the process of learning is to relate things to each other. The aim 

of the activity of relating is to acquire knowledge by finding similarities and differences 

between things. The ways to relate one thing to another are limitless. For this reason, we 

distinguish three basic orders to relate. To explain the orders a simple example of a cup 

and a pencil lying on a table is used. 

The first order is about finding connections in quantitative characteristics of two or 

more objects that are being related. To explain the difference between these orders a 

simple example of a cup and a pencil lying on a table is used. All sorts of quantitative 

relationships between these objects can be described.  These relationships can be based 

on the location, distance to each other, height, shape, material, colours and so on.  

Activity of relating

by Daan Cooijmans, Erwin Muhlstaff, Josje Smits, Lieke Bos, 

Przemyslaw Cedro
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The second order concerns the connection between an object and a person. This is done 

by analysing qualitative relationships. Examples of these properties are the position, 

direction, the use, the arrangement and the feeling which an object evokes a person. 

While based on quantitative characteristics, the opinion about them makes them 

qualitative, which is the difference between the first and second order. An example of a 

second order relationship is whether you do or do not like the arrangement of the cup 

and the pencil lying on the table.  

The third order is the comparison of the opinions between two people regarding a 

particular situation. This can be two people discussing the aesthetics or the use values 

of the cup. The third order is not only an opinion but can also be about the quantitative 

characteristics. The cup could be in reach for one person and not for the other, making 

this relationship more a quantitative third order.    

We shall now give you an example of how relating is done within the graduation studio of 

the Masterly Apprentice II. Every generation in the studio has its own theme. Our theme 

is “Writing Architects”. So, we had to relate the writing of an architect to their design.  

The research part of the studio starts with three main directions: the analysis of the 

building, the photo recreation of chosen picture, and the analysis of the written text 

by the architect. The basic analysis of the building clearly starts with the first order of 

relating, giving quantitative relationships a use or qualitative value. The photo recreation 

is completely first order until the part where you decide if the recreation is good 

enough. On that moment you are making a qualitative judgement that you recreated the 

quantitative elements in enough detail. A relationship is made between the text written 

by the architect about architecture and how the architect designs architecture. 

For the first example, the activity of relating given by Josje will be described. Francine 

Houben writes ten statements about architecture that defines Mecanoo’s ethos and 

culture. She writes that unambiguous symmetry is not exciting. However, she does 

not explain what makes something unambiguous or exciting. By relating the text to 

the building, I attempted to grasp her meaning. The difficulty in her statement is that 

ambiguity and excitement are based on opinions that can differ between people. This 

leaves an open door to free interpretation and raises questions that can be further 

researched and will be shown in my booklet.   
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The second example will be given by Lieke. In their book The Operative Elements of 

Architecture, Tham and Videgård architekter enumerate nine elements that are the 

primary tools for architects to use in the design of a building (Arkitekter, 2014). How to 

use these operative elements is never clearly explained and is thus clarified by me. First, 

I explicitly explained what these elements are and how I could use them in my analysis. 

During the design phase the operative elements are related to each other. This activity of 

relating resulted in new themes that are incorporated in the new design. This relationship 

will be shown in my personal booklets.  

Concluded, the activity of relating is to make or show the connection between two or 

more things and explore their meaning. Because the boundaries of the orders are not 

clearly defined, the orders can be connected and intertwined with each other, making 

it difficult to set clear boundaries on how to do the activity of relating. More examples 

of the activity of relating can be given. In our personal booklets, you can also find the 

explanation of how Daan related the writings of Piranesi to his Imaginary Prisons, 

Przemek related opinions of Herzog & de Meuron to the Goetz Collection Gallery and 

how Erwin related the text of Tadao Ando to the Langen Foundation.
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Jacques Herzog and Pierre de Meuron both were born in Basel, Switzerland, in 1950. 

They studied architecture at the Swiss Federal Institute of Technology Zurich with such 

architects as Aldo Rossi or Dolf Schnebli. In 1978 they partnered up and established 

an architectural office in Basel. Since then, they worked on numerous projects from a 

small scale residential building to museums, galleries, railway utility buildings, offices, or 

factory buildings all across the world. Jacques Herzog and Pierre de Meuron have been 

teaching as visiting professors at Harvard University Graduate School of Design and as a 

professor at the Swiss Federal Institute of Technology in Zurich. Throughout their career, 

they have been awarded many prestigious prizes, but in 2001 they won an architecture 

Nobel prize – the Pritzker Architecture Prize. 

“They refine the traditions of modernism to elemental simplicity while transforming 

materials and surfaces through the exploration of new treatments and techniques." 

(Craven J, 2017)

 "...all of their work maintains throughout, the stable qualities that have always been 

associated with the best Swiss architecture: conceptual precision, formal clarity, economy 

of means and pristine detailing and craftsmanship." (Craven J, 2017)

"One of the most compelling aspects of work by Herzog and de Meuron is their capacity 

to astonish." (Craven J, 2017)
< figure 1 

Jacques Herzog and Pierre de 

Meuron

Herzog & De Meuron

Introduction
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< figure 2

the book Pictures of 

Architecture Architecture of 

Picture

The book Pictures of Architecture, Architecture of Picture is a written conversation 

between Jacques Herzog and Jeff Wall and moderated by Philip Ursprung. The book is 

a part of a series Art and Architecture in Discussion. The series was created to provide a 

platform for debate on those two interconnected fields by two one of the most excellent 

representatives of art and architecture. 

Jeff Walls is a photographer awarded with many prizes such as the Roswitha Haftmann 

Prize or Hasselblad Prize for Photography. “Since 1970s, he has worked with photography 

in the form of large-format transparencies presented in lightboxes. Photography stills lay 

claim to mirroring a specific reality. Jeff Wall’s pictures tie in with that claim inasmuch as 

they sometimes resemble snapshots while actually being the result of elaborate planning 

in which no detail is left to chance” (Pictures of Architecture, Architecture of Pictures, 

2004) 

Jeff Wall and Jacques Herzog covered many topics during this conversation. An exciting 

part of the book is a part where Jacques Herzog talks about an earlier phase in the 

career of Herzog & de Meuron. Because of the economic issues back then, they could 

not ‘produce’ architecture because they could not get any commissions. Therefore they 

started their career by making short movies, creating photographs of the buildings which 

could have been produced. In my opinion, this experience influences the nowadays 

architecture of Herzog & de Meuron. The key to success of their building is not only a 

beautiful appearance but also the way how building ‘reveals’ itself to visitors, how they 

control the impressions of the building by staging views and creating a coherent scenario 

with many twists of action.  It could be very beneficial to any architect, especially young 

ones, to put special attention to this aspect while designing any future building. 

Pictures of Architecture 
Architecture of Pictures

Jacques Herzog and Jeff Wall
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< figure 3

Jeff Wall during photoshoot of 

the photo "Boy falls from tree"

< figure 4

"Boy Falls from tree" Jeff Wall

The early phase of the career of Herzog & de Meuron – being more of a photographer 

of architecture rather than architects and later staging the impressions building almost 

as in the excellent movie reminds the work of Jeff Wall.  He is known from his staged 

photographs. He recreates the pictures he has in mind in a controlled environment – in 

a studio. However, Jeff Walls states in the book that “I like accidents and odd incomplete 

situations because that’s in the nature of photography.” At first, this quote and the way he 

works are in opposition, but that does not have to be entirely accurate. Jeff Walls learned 

how to deal with things on which he has not got complete authority. He controls the 

accidents, the odd incomplete situations, and because of that, he becomes a designer of 

them. 

Controlling those accidents is an inseparable part of a job of architects. Therefore this 

topic was also discussed in the book. Jacques Herzog and Jeff Wall debated about the 

fact that everything changes, ages, wears out, or disappears. Both believe that fragile 

things can last longer because of a way people relate to them, take care of them because 

being in love in their beauty. This belief is present in Herzog & de Meuron architecture. 

”We can only hope that our fragile constructions, like silk-screened panels, glass panels, 

wood(…) will generate enough magic to encourage the love and devotion necessary for 

proper maintenance” (Herzog J., 2004) This part is extremely interesting in relation to 

future analysed building. The materials which are used to get the desired appearance 

are really fragile and depend on the proper maintenance.  However, the materials inside 

the building, which are ‘responsible’ for functionality are entirely subjugated to this role. 

They are really sturdy, plain, almost purist and do not need almost any maintenance. 

This distinction in an attitude towards materiality can and does affect the way how the 

whole building is received, especially on the first impression. This topic will be elaborated 

later on. 
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Another exciting topic raised in the book is the surface of the building. Many critics tend 

to reduce Herzog & De Meuron's designs only to the treatment of surfaces. “Physical 

space seems to be less important than the image transported by the façade.”(Ursprung P., 

2004) Jacques Herzog relates to this accusation by stating that their buildings are always 

better on site despite the spectacular look of the surface in the picture. However, he also 

admits that they have focused intensely on the surfaces because, for them, it seems to 

be a neglected field of activity. Herzog & de Meuron’s approach towards surfaces and 

elevation puts special attention on them. Nowadays, many architects tend to reduce the 

importance of an elevation only to the functionality or determine them as an effect of 

functions which are behind them, while elevations could be and should be a signature of 

the building as in The Goetz Collection gallery. Surfaces in this building will be examined 

in this booklet in a separate chapter.





Goetz Collection Gallery
Herzog & De Meuron
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The gallery is a freestanding volume in a garden of private property in front of the house 

from the 1960s. It is a museum for a private collection of contemporary art which the 

owner has gathered thorough years. There are several great artists in the Goetz collection: 

Nauman, Ryman, Twombly, Kounellis or Federle. Nowadays, the Goetz collection is 

displayed in many different locations and other displays are exhibited in the gallery. 

Herzog & de Meuron designed the Goetz Collection gallery as a private commission in 

1989. The building was their first museum and at the same time a major breakthrough 

in their career. The building was also one of the reasons they got commissioned later to 

design the Tate Modern in London. 

“This gallery building presents a baffling array of impressions thanks to the precisely 

worked variations on the modules used for the basic structure and the façade. Essentially, 

this simple, symmetrical container [..] is a wooden box, raised in a park on two U-shaped 

wedges; it is a volume hovering between two glass strips; a sequence of strips of concrete, 

glass, wood, glass” (Mack G., 1989)

< figure 5

The Goetz Collection Gallery 

view from the garden

The Goetz Collection Gallery

Introduction
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The building chosen for analysis is the Goetz Collection. It is located in Munich, 

Germany. Oberfohring, the district where the building is placed, has a rich history. The 

first mentions are from July 750. Oberfohring has been an independent municipality 

until July 1st, 1913 when it was incorporated into Munich. Oberfohring is located on 

the North-east part of Munich, on the right bank of Isar and at the end of the English 

Garden – the biggest recreational park in Munich. It is very well connected with the city 

centre by trams and busses. This neighbourhood is mostly known because of the brick 

factories which were there present. Remains of a one brick factory are still conserved and 

adapted to the farm function. Today the neighbourhood is mostly a residential area with 

Burgerpark Oberfohring – a community centre created after abandoned war hospital 

which was built on a former brick factory plot.  

< figure 6,7,8

Location of the Goetz 

Collection Gallery in 

Oberfohring, Munich, 

Germany

Location
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As it was told already Oberfohring is a residential area. Big villas take most of the area 

with even bigger plots which are separated from each other with big walls. This separation 

creates a feeling of unwelcomeness and that every villa is on its own and detached from 

the neighbourhood. However, it might be a nice place to live in, it is not a nice place to 

visit, and sure it does not invite residents to spend time outside their plots. To solve this 

problem, the community centre was created, and it was meant to bring people together. 

The former war barracks which have acted as a hospital were transformed into different 

kind of clubs, cafes or even a Montessori school. However, due to the poor quality of the 

buildings, the community centre does not fulfil the intended function. Intervention in 

this area can bring a significant change in the neighbourhood and put life on the streets. 

< figure 9

view on the adjacent buildings

< figure 10

the entrance to Burgerpark

First impression

Oberfohring
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Jacques Herzog said that his buildings are always better on-site than in the picture. Maybe 

it used to be true in the past, but it is definitely not anymore. The Goetz Collection gallery 

creates many mixed feelings in a visitor, especially in someone who has investigated 

it before visiting the building. There are numbers of beautiful pictures showing the 

building from the best angles and everything seems to be very well maintained and 

perfect. However, the reality is different. The first contact with a building turns out to 

be a contact with a wall. Particularly two meters high wall which blocks the view on the 

building and is a significant obstacle to get to the building. After breaking in, it becomes 

clear that all the beautiful pictures you have seen on the internet are actually taken from 

the back and the front façade is almost impossible to admire because of the proximity 

to, again, the big black wall.  The space between the gallery and the wall seems to be 

uninviting and truthfully – hardly used. However, the backside, on the contrary to the 

front invites you to the fullest. Neatly designed garden with some sculptures placed on 

grass is a place where you want to sit, savour the moment and admire the gallery. The 

gallery becomes another sculpture among others in the garden until you start noticing 

how poorly maintained it is. Some windows are broken, freshly renovated wooden 

panels are painted in some pinkish colour which completely changes the appearance and 

looks just cheap. However, after walking into the building and taking another step into 

exploration, the building again becomes something beautiful. There is a perfect balance 

between exhibition spaces, where the building acts only as a background for the art, and 

the rest of the gallery where all the details are recognisable and act as a piece of art itself. 

< figure 11

View on the gallery from 

the road

First impression

The Goetz Collection Gallery





Pictures of architecture
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Every architect, before the start of the design of a building has to establish some ground 

rules for himself. However, in this case, the rules were very clear and imposed by the 

investor. 

The private investor had rigorous requirements for her gallery. The building’s footprint 

had to be 8x24m and due to building regulations 8m height. The building had to be 

located in the middle of a private plot next to the investor's house. Another requirement 

was that the building could be opened for public or transformed into a fully private 

gallery. Therefore it stands next to the big wall and the only entrance to the plot is a steel 

gate which is opened during opening hours.  With all these restrictions, it became clear 

that in order to fit the necessary functions part of the gallery needs to be underground. 

In addition, Herzog & de Meuron were working in cooperation with the artist Helmut 

Federle who suggested to not follow typical solutions for a division of exhibition spaces 

in a gallery. “The first step was to deliberately avoid the traditional solution of putting 

video art and drawings down in the basement, and to aim at achieving equal spatial 

quality on both exhibition levels.” 

The architect’s intensions which ensue from those requirements and the reasons why 

the gallery is an exceptional example of a gallery will be explained in the next chapters 

of the book
< figure 12

Expected appearance of the 

building

 < figure 13

Poorly maintained elevation

The Goetz Collection Gallery

Requirements
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Many restrictions imposed by the investor and by the law forced the designers to create a 

building which would be simple in shape but at the same time captivating and generating 

interest in it. At first glance, the gallery is just a simple box, but immediately people 

also notice different types of boxes creating one whole. The building then becomes the 

sum of different volumes stacked on each other. It is triggering because it is difficult to 

understand how the transfer of weight to the ground takes place. The box is equipped 

with 'a net-like structure which encloses same-sized panel; the perpendicular elements 

of structure do not, however, reach the ground. The building seems to be composed of 

emptiness and fullness, of transparency and opacity. The fullness is created with wooden 

panels which ‘hoovers’ on the glass band at the base. The ‘emptiness’ is the depth of 

transparency which pervades the base. It alone invites one to enter.' (Herzog J., 1994)

This type of architecture is described by Veit Loers as follows: “architecture which 

questions every usual way of approaching an architectural object, especially that 

primary importance usually accorded to the constructional specifications.” Herzog & 

de Meuron used this unusual approach towards the load-bearing structure in order to 

strengthen the impression of emptiness and fullness. The hovering box also creates an 

impression of missing links between the building and the ground. Although the visitor 

is still subconsciously aware of the hidden complexity behind this impression. Herzog 

& de Meuron states that in their projects, they always tried to establish as many links as 

possible between the different systems at work. However, their best projects are the ones 

in which the visibility of such links has been reduced to zero, in which the links have 

become so numerous that you do not ‘see’ them anymore.

< figure 14

Hovering box

< figure 15

Disapearing load-bearing 

structure

Emptiness and fullness 
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The idea of creating as many links as possible between elements is present also in surfaces 

in the building. From the outside, the gallery ”offers itself to our view in a simple, tripartite 

form: a longish wooden box, separated from the ground by a glass band, and crowned 

by another, a wider band of the same opaline-white, translucent glass.”(Herzog J., 1994) 

But inside the gallery is a simple two-storey gallery with an ‘in-between’ level. However, 

the relation between the division in storeys and elevations is completely hidden. It is 

challenging to imagine that the lower glass band is a top light exactly in the same way 

as the top one.

The links between parts of elevations are also reduced to zero. During the day the 

elevations seem to be monolithic. The materials blend together and create one surface, 

so there are no links between them. However, according to the light that shines on them, 

and when the light inside becomes stronger, the glass bands and the wooden panels reveal 

material differences. The glass band and wooden panels start to be separate objects while 

it is unclear how and if they are linked together. It creates almost an abstract, confusing 

picture which triggers the viewer to ask the question: how it has been made? Martin 

Steinmann has already stated, that the Goetz collection once again “describes a way 

which leads from the picture to the structure of the picture.” The structure of this picture 

is discussed in the next chapter about surfaces in the part of the booklet ‘Architecture of 

Pictures’

< figure 16

Elevation during day

< figure 17

Elevation during night

Surface
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 “The apparent simplicity of the building hides a complexity, the symptoms of which can 

be discovered by the diligent viewer. Exploration of the interior will verify and strengthen 

this first impression.” (Veit Loers, 1995) The interior is a combination of simple squared 

spaces directly next to each other. The walls of the rooms are made exactly the same – the 

same size, material and finishing. Herzog & de Meuron tried to replicate our viewpoints 

and stage the experience during discovering the building. “The exterior becomes like the 

interior. The surface becomes spatial. The surface becomes ‘attractive’.”(Veit Loers, 1995) 

Therefore the combination of emptiness and fullness is also present in the interior of 

the gallery. The same frosted glass creates emptiness as the ‘outside’ layer and a ‘fullness’ 

is represented this time by the inner wall. Glass bands allow daylight into the room 

without allowing a view outside. However, the diligent viewer notices that the walls 

visible from the inside are not the same as the one visible from the outside. Herzog & de 

Meuron wanted to replicate the impressions but at the same time did not want to lose the 

practicality. In this building wood is a perfect material for the exterior but it would be 

inconvenient for hanging art on it in the interior. Wood would be damaged very quickly 

and required recurring repairs. Therefore the second layer of walls was designed out of 

light bricks in order to bring more functionality to the interior while keeping the same 

impression. 
< figure 18

View on the enfilade

Apparent simplicity
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Replicating the viewpoints and impressions is essential not only for visitors but for the 

artists as well. Jacques Herzog and Pierre de Meuron needed to create the exhibition 

spaces with the same qualities and importance both on the first floor as in the basement. 

Because no artist would be willing to exhibit their art in the basement while the first floor 

would be much better. “The identical nature of the architectural plan in the basement 

and second floor together with the missing visual connection to the outside, causes us to 

lose our sense of orientation. We no longer know exactly how the relationship between 

the originally sensed tripartite division and the arrangement in layers of the inner planes 

come into being. We sense shifting and displacements rather than understand them.” 

(Veit Loers, 1995) Lack of links between inside and outside forces a quest to focus on an 

exhibited art. The building acts a clean background without any fight for attention with 

the art as in motto “this room will remain bare, it is the dormitory of a monastery”. The 

visitor senses that he is meant to be here alone with the art. 

< figure 19

Exhibition area in the 

basement

< figure 20

Exhibition area on the first 

floor





Architecture of picture
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As it was mentioned before Herzog & de Meuron tried to establish as many links as 

possible between systems of work but in a way that a viewer stops noticing them and 

they become almost invisible. However, fulfilling this idea and ensuring the necessary 

functionality and stability of the structure is a challenging but crucial part of the design. 

In order to achieve that, architects had to think in an unorthodox way.

After close investigation, it becomes clear that architects have used a few different 

techniques to create the load-bearing structure. An apparent simplicity which contains 

a complexity can be found in this part as well. The simple load-bearing solutions were 

used but the combination of them and their amount in the building this small makes 

it complex. The box, which covers the whole first floor, is made out of regular birch 

glulam beams and columns. The load-bearing structure of the basement is made out 

of reinforced concrete and serves as a base for the whole construction. In between 

the basement and first-floor galleries are set perpendicularly two reinforced-concrete 

wedges. The wedges are the only link which connects the whole building structurally and 

transfer the whole load of the wooden box to the basement and the ground. The wedges 

also fulfil other functions in the building. The larger of the two serves as the office and 

the reception and the smaller is a storage space for art.

As it was said, there are brick walls inside the building. Surprisingly they not fulfil any 

load-bearing function. Those walls are also not inlined to the load-bearing structure, 

which is not visible for a visitor but only during in-depth analysis.

< figure 21

Cross section

< figure 22

Longitudinal section

Emptiness and fullness 





51Masterly Apprentice II

There are several materials used in a building; however, sometimes the same material 

is treated differently and begins to imitate some other material. The primary materials 

are wood, reinforced concrete, white frosted glass, aluminium and bricks. The materials 

which catch the most attention is birch wood and frosted glass. Wood is used as a load-

bearing structure for a hovering box. Infill panels are also made out of birch. What is 

interesting is that all wooden elements are white painted from the outside and they 

resemble concrete. On first glance, it is almost impossible to notice the difference. 

However, the wood is left untouched from the inside, but it is only visible in the staircase. 

White frosted glass with untreated aluminium is an only component of light bands. As 

it was already mentioned together with wooden parts, they create almost a  monolithic 

elevations.

The load-bearing structure in the basement and ground floor are made out of reinforced 

concrete. 

Plastered bricks are used as a material for all inner walls because of its functionality to 

ease hanging pictures on it.

Materials used by Herzog & de Meuron work together very well and create an exceptional 

appearance of the building. However, as it was already mentioned, most of the materials 

require often maintenance to preserve the intended look. ”We can only hope that our 

fragile constructions (…) will generate enough magic to encourage the love and devotion 

necessary for proper maintenance” (Herzog J., 2004) During the first encounter with the 

gallery some may be disappointed because of the broken windows or poorly painted 

elevation. Nevertheless, the proper maintenance is out of hands of architects, and this 

building may not generate enough magic right now but it definitely will in the near 

future. 

< figure 23

View on the staircase

Materiality
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On the contrary to unclear storeys division from the outside, difficulties in understanding 

how the transfer of the weight takes place, or lose of orientation to the outside when 

in the building, the routing is very structured, clear, and easy to understand. There is 

an enfilade on every floor connected by one staircase located on the very end of the 

building. It is immediately apparent how people should move and admire art in the 

gallery. The organisation of routing in this way allows the visitor to stagger equally the 

time needed to see the exhibition and focus on it entirely.

< figure 24,

Routing in the basement

< figure 25

Routing on the ground floor

< figure 26

Routing on the first floor

Routing
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In order to fulfil both visual needs as well as functional needs, the role of details was 

crucial. Every idea which was used could be destroyed or become unclear for a viewer if 

the details would be poorly made. 

The ‘monolithic’ facades required both windows and the load-bearing structure to be 

aligned. The hovering box idea needed beams which can be 24m long and spanned 

across only two points. Therefore architects decided to use glulam and wooden panels. 

However, for practical reasons wood is not the best finishing for galleries; therefore the 

inner walls were made out of brick.

Combining all those requirements, Herzog & de Meuron decided to place to structure 

next to each other. The first structure – the load-bearing one with glass bands – provides 

the visual aspects to the outside. The second structure – the inner walls with inner glass 

bands-  provides the functionality to the interiors. The space between those structures 

is perfect for any technical installations and also for a sun blinds and architects placed 

them exactly there.    

< figure 27

Elevation detail

Attention to detailing





Learning by recreating
Photo model
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The picture chosen for the photo model is the picture made on the first floor facing 

towards the staircase. The picture shows the enfilade with a glass band on the right side. 

The following part will analyse the picture in several ways, after that the building process 

of the photo model will be shown.

In the picture, it is possible to notice almost all materials used in the building: white 

plastered bricks, frosted glass and birch wood. The walls are made from plastered bricks 

which gives a specific texture. Top light bands are made out of frosted glass. The birch 

wood is visible both as flooring and at the very back of the picture in the staircase.  

The composition of the picture seems to be simple, but in this apparent simplicity, the 

complexity is hidden. The picture composes out of many layers and it was crucial to find 

the right measurements and the right perspective.

The recreation process, how the materials were mimicked, and measurements and 

perspective were found will be explained later on.

< figure 28

View on the enfilade

Photo model
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Recreating a picture is a complicated process. Many outside, environmental factors 

could influence on the output of the taken picture of the model. Those factors change 

the overall impression of the interior space. Therefore, in order to recreate perfectly the 

picture, it was necessary to be able to control as many elements or accidents as possible.  

Jeff Wall stages most of his picture to get an accurate impression which he wants. 

Sometimes he creates an artificial background, sometimes he places people in the exact 

position or as in the picture shown on the left – he has been trying to repeat the perfect 

accident by rehearsing the fall repeatedly. It took him a few months to stage everything 

perfectly. A few months to perfect the movement of a kid and to wait for the ideal time 

in the year – the time when a season has reached the balance when everything is static 

and calm.

In order to recreate the chosen picture, learning from the best, the picture was taken in a 

professional studio where the outside factors could be eliminated. Where the light could 

be controlled, and the materials could be correctly mapped. 

< figure 29

Photoshoot set of Jeff Wall

< figure 30

Photoshoot set of Przemek 

Cedro

Stage
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< figure 31, 32

Recreating the floor with 

different materials

Although it was clear what materials were used in the building, the question which was 

raised was: how to imitate them, their look, their texture in a small scale model? 

To determine that many attempts were made, many materials investigated. Extremely 

difficult was to create a real-life like looking floor. The printed floor was too shiny and 

had not any texture. Birchwood which was painted had a perfect ‘shininess’, but the 

texture was too firm and it looked unrealistic in the picture. 
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        figure 33,34>

One of the many attempt to 

recreate the right light settings 

Another problem which I came across while recreating the picture is light. The 

reproduction of the light inside the building turned out to be complicated. What 

surprised me the most is how it affects the overall look of the picture and the appearance 

of the materials inside.

In the example above shows the same model with the same materials in it but it is 

differently lightened. On the picture on the right the light more subtle, it is coming from 

the correct direction and in general resemble more the original light than the picture 

on the left. However, the light on the right does not shine on the floor and gives no 

reflections. 

The light on the left picture is too strong compared to the original picture but at the same 

time gives the proper reflections on the floors.

Because of these differences, the decision to perform a full light analysis of the interior as 

well as the exterior was made. 
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The light analysis was performed in a 3d program which allows the exact recreation of 

the environmental conditions in Oberfohring, Munich. The exact copy of the building 

and the closest neighbourhood was modelled with the same materials and relation 

towards the directions of the world. The light analysis was performed both inside and 

outside for 3 hours a day: 9:00, 12:00 and 17:00.

The outside light analysis showed that the sunlight is not blocked by any obstacle even 

though the trees are in very close proximity of the building. This study showed that there 

was no need to create any outside models of trees in order to recreate the light in the 

photo. 

The inside light analysis exposed the brilliant approach of Herzog & de Meuron towards 

lighting in the gallery. The top windows give a constant, continuous, scattered light 

during the whole day and at the same time do not allow any reflections or shadows on 

art work. The reflections of the light in the analysis are strengthened on purpose to show 

the direction of the light. The analysis indicated that the original photo was made around 

17:00 which allowed me to recreate these conditions in the photoshoot easier. 

< figure 35-37

Light analysis outside

< figure 38-40

Light analysis inside the 

exhibition area

Light analysis

Outside
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TEXT

Final result





Conclusion
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The Goetz Collections Gallery is a building which provides a many different impressions. 

It is a building where apparent simplicity hides a complexity and the links between 

different elements of the building are so numerous that a visitor does not recognise them 

anymore. 

Herzog & de Meuron put an art on a pedestal and created a building which would help 

a viewer to admire it. The building acts as a background for the art in places where it 

is necessary. The exhibition spaces are almost purist, the routing is easy to understand 

and the volume is a combination of simple boxes. All these design decisions are made 

in order to increase the functionality of the gallery and ease the first encounter with the 

building. At the same time the building activates the natural curiosity in a human being 

and invites him or her to investigate the building even more.

An extensive analysis of the elevation based on drawing and 3d models unveil an 

exceptional attitude towards the surface and its materiality. The combination of the 

painted birch plywood and the frosted glass band create a monolithically elevation which 

falls apart, reveals the material differences and strengthen the impression of emptiness 

and fullness.

The complexity is also hidden in the load-bearing structure of the building. The complex 

combination of different types of structures is designed to allow to create the planned 

impressions while assuring the functionality of the building will not be interrupted. 

These lessons learned from Herzog & de Meuron are used as a starting point and are 

incorporated in the design of a new building, which is explained in the second part of 

the thesis. 

Conclusion
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This booklet is a second part of the master thesis done in a graduation studio ‘The 

Masterly Apprentice II’. The first booklet focused on the analysis of the Goetz Collection 

Gallery by Herzog & de Meuron. The knowledge gained during the analysis was used in 

the process of designing the Montessori school presented in the booklet. The analysis 

extracted the main themes: emptiness and fullness, surfaces, and materiality. These 

themes were analysed, evaluated, adapted to the needs and implemented in the design 

of the Montessori school.

The Montessori concept offers a specific approach towards education and therefore 

requires a specific approach towards the design of the school building. First, the 

Montessori concept is explained and based on that knowledge, the usability of the themes 

in the Montessori school is evaluated. Then the building and the use of the themes are 

presented in various drawings and images. Lastly, the technical aspects of the designing 

and the specific approach towards classrooms and learning streets are explained.

The building is located in the area of a community centre. Special attention was put to 

the integration of the school into the neighbourhood. Hence, the analysis of the area and 

small organisation plan for the burgerpark were created.

The design of the Montessori school is presented in this booklet. It is advised to read the 

research booklet first in order to understand themes and the references made to them.

Introduction





Site analysis
Location
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figure 1
Burgerpark

figure 2
entrances

figure 3
Public transport

figure 4
Noise sources

figure 5
car netrance and parking

figure 6
Areas affected by noise from 
the Burgerpark
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One of the rules of the graduation studio ‘The Masterly Apprentice II’ is that the designed 

building must be located in close relation to the one analysed in the first booklet. The 

Goetz Collection Gallery is built in front of the entrance to the Burgerpark – a community 

space for neighbours. Burgerpark consists of bavrracks which were left after World War 

II and they fulfil different functions, one of them is a Montessori School. Therefore, it is 

a perfect place to locate the new Montessori School in this area.

Unfortunately, the burgerpark needs a redevelopment plan due to the poor technical 

conditions of barracks which makes their use almost impossible. Hence the site analysis 

and basic Burgerpark organisation plan were needed. 

The Burgerpark is located in Oberfohring, the residential district of Munich. The 

plot of the Burgerpark is ca. 59000 m2 and it consists of 15 WWII barracks, a square 

in the middle and a forest on the east side. There are three entrances. The main one 

is located on the Oberfohringer Strasse, one the north side and one on the east side. 

What is interesting, two smaller entrances are used more often by pedestrians than the 

main entrance. The locations of smaller entrances are more convenient for people who 

treat this route only as a shortcut without getting involved in the community life of the 

Burgepark. The community area is in the middle of the neighbourhood in-between two 

big roads which are the most significant source of the noise but at the same time provide 

easy access to Burgerpark by bus and by car. Two bus stops are located next to the main 

entrance, which is also the only way to get to the burgerpark by car. Unfortunately, the 

parking spots are placed in the middle of the square or at the very end of the burgerpark. 

The whole community area is car-oriented. All the roads are designed for cars without 

any placement and the location of parking spots forces the driver to drive all the way 

through the community area.

The Burgerpark is a huge area in the neighbourhood and it can produce much noise 

and cause a disturbance for the neighbours. In figure 4, the areas which are the most 

vulnerable for those inconveniences are shown. The dark red colour displays the area 

which will be directly affected and the pink colour depicts the areas which can be 

affected, but it might be less inconvenient. All of those factors have to be taken into 

consideration while making a basic organisation for Burgerpark.

Site analysis

Location



12 Montessori school

The Burgerpark, as a community space, should bring people from the neighbourhood 

together. The basic organisation for Burgerpark should allow that while keeping what is 

the best from the past and combine it with what is the best in modern design concepts. 

The new Burgerpark was designed as a car-free green area with different types of spaces 

fulfilling different functions. 

As it was before the core of the Burgerpark is a square where people can meet and 

get to know other neighbours. It is also a place where all events can take places. All 

public functions are located around the square. There is a place for a community centre, 

restaurants, cafes and the Montessori School. The Montessori school is closer to the forest 

and further away from the adjacent residential building to assure necessary peace for 

both of them. Community centre building with cafes and restaurants is located alongside 

the road connecting the Oberfohringer Strasse with a square. These buildings are closer 

to the entrance in order to invite people from the neighbourhood to the Burgerpark. The 

Goetz Collection Gallery stands at the other side of the entrance to the Burgerpark and 

together with the community centre building, the square, and the Montessori school are 

the most vital part of the neighbourhood. 

Basic organization of Burgerpark
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 figure  7>

Site plan of the Burgerpark

The east side of the burgerpark is a green part of the community area. The natural forest 

with a big park creates together a perfect place for outside physical activities, relaxation 

in nature or just a simple walk. This area provides an excellent alternative for indoor 

activities for kids from the Montessori School. The park is also a good place for outside 

rehabilitation exercises for patients of the adjacent rehabilitation centre.

The west part of the Burgerpark, the part directly next to the Oberfohringer Strasse, is 

dedicated for multi-family houses. Those houses are intended to be a response to the 

buildings on the other side of the street. By designing the houses in this way, the street’s 

impression remains coherent the whole time. 

The routing in the burgerpark is an outcome of the routes which people take the most 

often. The main route is a pedestrian route connecting north and south entrances and the 

square. As it was mentioned already, the Burgerpark is a car-free area. However, access to 

cars is only allowed for a short period for employees and parents who drop-off children 

for school.

community center and restaurant
Montessori school
multi-family houses
parking
park

P
A

A

P
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figure 8
Aerial view on the Burgerpark

figure 9
Main entrance 
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figure 10
View on the park

figure 11
View on pedestrain route
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The Montessori is an educational system for supporting the full development of children. 

The system inspires them towards a lifelong love of learning by following their natural 

development. The educational system was established by Dr Maria Montessori on 6 

January 1907 when she started Casa Dei Bambini(Children’s house) in San Lorenzo in 

Rome.

Dr Maria Montessori developed this unique educational system thorough 50 years. 

Originally Maria Montessori started to develop this method for disabled children as she 

believed that lack of support was the cause of their delinquency. The socio-economic 

issues in Rome in 1907 led to ghetto areas and lack of places which take care of children 

while their parents are at work. Maria Montessori was offered to introduce her method 

to normal kids to involve them in some activities during the day. She offered many 

materials and activities for those kids but kept only the ones which interested them. 

During this time, she noticed that children put in an engaging environment could 

educate by themselves. (Montessori Australia, 2017) 

The base of Montessori education is the support of the natural development of the 

human being. A crucial aspect of this concept is independence and freedom. Children 

learn and develop at their own pace, led by their interest and have an active role in the 

learning process. In this system, children are encouraged to discover new subjects. 

They can discover them and educate themselves by using materials specially designed 

and available in school. The teacher works in collaboration with a child but does not 

impose any subject. His role is to be a link between the prepared environment and the 

children. The educator is mostly an observer who monitor the development of kids. The 

school also does not impose a timetable or time of a lesson. Pupils can work as much as 

they want in uninterrupted cycles. This independence, freedom and a natural drive to

Montessori method
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figure 12>

Maria Montessori

self-improvement result in internal self-discipline and confidence in children. Montessori 

school support not only academic education as but also on social, practical and life skills. 

(Montessori Australia, 2017)

The Montessori education system covers the whole education of a human being. Dr 

Maria Montessori came up with a theory of human development “The Four Planes of 

Development”. She divided the whole education into four planes: from birth to age 6 – 

called ‘absorbent mind’; from age 6 to twelve – “reasoning mind”; 12 to 18 “humanistic 

mind’ and from 18 to 24 it is called ‘specialist mind”. The Montessori schools are divided 

according to this theory. However, the classrooms are not assigned to a single age group 

but for a mix of them. For example, the primary school can be divided in two ways: 

with classrooms for kids, age 6 to 9 and separately from 9 to 12 or all classroom can be 

accommodated for all age groups. The mixed-age groups allow the pupils to learn from 

others, not necessarily from the same age group, relate to them and socialise with them.

The unique concept of the Montessori system requires a unique approach towards the 

design of the building where the school will be. All specific needs should be addressed 

in the design therefore it is necessary to fully grasp the crucial aspects of this education 

method.





Montessori school design
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35 m42 m
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< figure 14

Solar path

< figure 13

Volume dimensions

The basic organisation of the Burgerpark indicated the plot where the Montessori school 

can be designed. The plot is located on a north-south axis, parallel to the footpath. It is 

restricted from one side by the public square and the other three by the forest in very 

close proximity. This arrangement of the space resulted in a rectangular shape of the 

footprint(42m by 35m). The height of the building is defined by the height of other 

building which the maximum is 14m. 

Despite the close proximity to the forest, the building has direct sun access for the whole 

day.  

Volume
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The basic needs of most schools in the world are almost the same because all of them 

are designed with the same intention of creating the most convenient environment for 

learning and the same consumer – children. These design goals result in similar programs. 

However, as it was explained earlier the unique needs of the Montessori system requires 

a unique approach towards design. Therefore, the program can be similar to regular 

school, but the execution of some elements are different. 

The Montessori method emphasises freedom and independence. The school environment 

must be prepared to allow the children to become independent from others, to give 

freedom of choice in what activity and with whom the children will be engaged. The 

school should allow the pupils to move around the building without interrupting others 

freely and at the same time, create common spaces where they can meet and socialise 

with others. 

The unorthodox approach towards education in Montessori school results in a constant 

need for change and adapting the educational materials and environment according to 

children’s interest. In order to address these needs, the Montessori school building is 

designed in a way where almost all inside spaces can be modified in the future if the 

need occurs. The school offers different types of educational spaces which fulfil all the 

requirement of the Montessori system. These spaces can be divided into two types: 

Montessori classrooms and learning streets. The combination of the two fills out the 

whole building and is a constant game between the open, flexible floor plan and closed 

spaces.

Program
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figure 15 >

View on all sides from the 

classrooms

Socialisation and remaining in constant relation with other people is essential for pupils. 

Therefore, all classrooms are independent but at the same time, allow the constant visual 

connection with other people, both inside the building and outside. It is possible by 

creating all classroom detached from each other and with a 360 view. The allocation of 

the classroom also allows constant contact with an inside and the outside environment. 
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learning street
entrance
quiet room
canteen
teacher room
office
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< figure 16

First floor organisation 

scheme with 3d view

Functionality

The functions in the building are very clearly divided and it is immediately clear for what 

purpose each area was designed. The clarity in the division of functions gives an order in 

the building while ensuring the necessary freedom and choice of activity. It is especially 

crucial in the Montessori school because the pupils should be independent of the adult 

and the building should allow that. 

The primary function in the school is education. There are different types of spaces for 

education, but the main ones are learning streets and classrooms. The learning streets 

are present on every floor around an inner courtyard and determine the routing in the 

building. The learning street on the ground floor is the biggest one with many corners, 

open areas and a silent room. It is also combined with an auditorium and an indoor 

greenhouse. A canteen is located next to the learning street. Canteen is not accessible 

only during lunch but all the time and can be used as an extension of the learning street 

providing a more prominent space if necessary. It can also be transformed into an 

exhibition space.

The teacher’s and principal’s offices are located in the middle of the building, providing 

necessary supervision both on pupils and the whole building but still giving some privacy 

for teachers and principal. Principal’s office is adjacent to other offices which are closer 

to the entrance, so the visitors do not have to walk through the building and disrupt the 

work of children. The entrance is located in the middle of the west side of the building 

connecting it to the square. 

The circulation in the building is provided by two staircases located in the middle of the 

learning streets and connecting them on different storeys. The elevator is also placed next 

to the learning streets allowing the easy transit between learning streets and the sports 

hall on the top floor. It is also next to the back entrance in order to shorten the necessary 

distance while carrying equipment for the gym.
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learning street
classroom
quiet room

learning street
sportshall
changing rooms
teacher office
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< figure 18

Third floor organisation 

scheme with 3d view

< figure 17

Second floor organisation 

scheme with 3d view

figure 19 >

Fourth floor organisation 

scheme with 3d view

The second floor is subjugated only for education purposes. The core of the storey is a 

learning street which connects all the classrooms with other functions. There are eight 

classrooms located on the outline of the building, which allows them to have a view 

in every direction, both inside and outside of the building. The classrooms are divided 

from each other by greenhouses. All greenhouses are two storeys high. They begin on 

the ground floor where the roots of the trees can have more space for growth while 

the treetops are on the eye level on the first floor. The greenhouses also allow a visual 

connection between storeys. There are two relaxation rooms on the first floor. One is a 

silent room with cosy cushions and sunlight coming only through a skylight, the second 

one is a treehouse in the greenhouse surrounded by the treetops. 

The third floor is a sport and recreational area. There is a sports hall with all necessary 

equipment, changing rooms and a supervisor’s office. There is also an outdoor learning 

street on the roof garden. Children can safely spend time there, play there or study. The 

roof garden also has an educational function. It forces children to take care of it, and they 

can learn domestic work and responsibility. 

On the top of sports hall facilities, a viewing deck is located. It is a perfect place for 

relaxation and admiring both sports activities happening in the sports hall and nature 

outside.
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In this school, learning and development of children are not limited only to classrooms.  

Corridors do not work only as connectors between different functions but take an active 

part in education. It becomes an extension of a classroom and a place to stay. A place 

where children can work alone or in a bigger group. The learning streets in the building 

have high visibility, to encourage passer-by to involve in the activity of other children. 

However, the streets, especially on the group floor, are filled with different types of 

corners, spaces, and covers to allow some degree of protection.

The learning streets allow children to get involved in numerous possibilities for any 

activity, where it is up to them what they choose. These possibilities stimulate children’s 

curiosity and give them ideas for their own development. Learning street is a perfect 

space to get more interactions with others. Even in Montessori in the classroom, the 

interactions are limited. The learning streets offer a wide range of relationships with 

different people from different age groups and create a richer and more complex social 

pattern where everyone must find their place. “This confrontation with others, through 

which you come to understand how to get along with them, is perhaps as important 

as language and arithmetic. Familiarising yourself with the world, being educated 

in living with others and thus in being independent, is an increasingly important 

learning process that unquestionably belongs at school, alongside obtaining knowledge 

and understanding. School then is a training ground for community and belonging.” 

(Hertzberger H., 2008)

All the learning streets in the building are located around the inner courtyard and 

function as a normal circulation as well. The repetitional aspect of those routing gives 

clarity and order in the building which is also essential for children. They feel confident 

and comfortable when they know how the building functions. 

< figure 22

Second floor routing

< figure 20

Ground floor routing

< figure 21

First floor routing

Learning street

Routing
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figure 23
Learning street on the first floor



figure 24
Learning street on the ground floor
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< figure 26

a. cross section

b. longitudinal section

< figure 25

Enclosure of spaces

The impression of emptiness and fullness was a strong concept for the Goetz Collection 

Gallery. This impression is also present in the Montessori building. The building is 

composed out of visually different volumes – a cuboid for the sports hall, small boxes for 

classrooms, and open floor plan on the ground floor and the roof garden. However, the 

whole building is enclosed with a net-like structure of beams and columns connecting 

different volumes and creating an impression of fullness. This enclosure also gives 

a feeling of simplicity and order but, as in the Goetz Collection building, behind the 

apparent simplicity hides a complexity. The fullness would be completed without 

emptiness. The fullness of net-like structure is completed by a playful game between 

windows, wooden infill panels and voids. The voids in the façade are especially crucial 

in creating a feeling of emptiness and complexity. The voids are created to inhabit the 

indoor greenhouses which actually are outdoor and are part of the natural environment. 

The inside and outside blend together and the barrier between them vanishes. 

Emptiness and fullness are also visible in sections and floor plans. However, the building 

is completely enclosed and seems to be one volume from the outside, the volumes inside 

changes significantly creating different spaces and their impressions in it. 

Emptiness and fullness
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< figure 27

a. west elevation

b. south elevation

c. east elevation

d. north elevation

Surfaces in the architecture of Herzog & de Meuron are a special point of attention, and 

therefore, surfaces become a significant part of the design in this project. The net-like 

load-bearing structure is visible in every elevation and becomes a significant part of it. 

From a view far away, the net creates a frame for everything that is inside it and set a 

clear barrier between the building and the rest of the environment – in opposition to 

the experience people have while approaching the building when this barrier disappears 

slowly. The same happens with a depth of different surfaces in the elevation. In the 

beginning, it is impossible to notice the difference in depth, the elevation seems to be 

a one coherent and almost monolithic surface but while approaching the elevation falls 

apart and reveal the difference.

The materiality in the elevations is very limited. They are composed almost only out 

of two materials – glass and wood. However, the vegetation is an inseparable part of 

the building and the trees in the greenhouses and plants on the roof garden become a 

component of the elevation too. They do not only give a gentle touch to the look of the 

elevation but also provides an exciting feature of transformation. With every season, the 

vegetation changes and so does the elevation.  

Surface
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Not only the materiality of the elevation is very limited, but the materiality in the whole 

building in general. There are only three materials which were used in the building. The 

primary material is a birch wood which is used both for the load-bearing structure and 

for the visual aspect. The load-bearing net-like structure is made out of birch glulam 

beams and columns while the infill panels are out of birch plywood. Railings are 

also crafted out of birch wood.  Wood is a natural building material, and it emits less 

carbon dioxide than concrete structure into the build which helps to sustain a healthy 

environment. Wood also has a great acoustic property and minimalise echo effect which 

is crucial in the school building. This material also creates an attractive appearance. The 

second most common material is concrete. It can be seen as a top layer of the DLT floors 

and as the main materials for stairs. Concrete was chosen because of it easy to maintain 

and clean. The last material used in the building is a plaster which covers the inner walls 

in classrooms. This material is perfect as a finishing for exhibition spaces as in the Goetz 

Collection Gallery and therefore, it is used in an ‘exhibition’ part of the school. Inner 

walls are meant to work as a display for work or projects of children.  

< figure 28

Inner courtyard

Materiality
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Everything in the world ages with time, and so does the building and its materials. Herzog 

& de Meuron in the Goetz Collection Gallery tried to prevent ageing of the façade. This 

approach required constant maintenance work and was dependent on the will of the 

owners. However, the Montessori school was designed to accommodate the change and 

make an advantage of it instead of preventing it. The wood in the building is left almost 

untreated and it was acknowledged that it would darken and change the appearance 

within time. This approach towards materiality will limit the amount of necessary work 

required to maintain the building. 

Change and seasonality are other aspects of the building. As it was mentioned before, 

the vegetation is an inseparable part of the whole building and with each season the 

appearance changes. The birch trees are placed in the courtyard and the outline 

greenhouses.  The natural leaves drop during winter allow to deliver more sunlight to 

the inside of the building while during summer, the trees provide the necessary shadow. 

< figure 29

Ageing of the materials

Seasonal building



figure 30
Treehouse in the greenhouse



figure 31
Learning street on the first floor
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The Montessori school is designed entirely out of prefabricated elements. Prefabrication 

has many advantages. The most important one is an excellent quality of the products and 

time and money efficiency. The prefabricated elements allow erecting the building faster 

with the same or better quality which saves time and therefore, money. The Montessori 

School also contribute to the ecological movement. The modular, prefabricated elements 

are made entirely out of wood. Wood reduces carbon dioxide, is lighter than steel or 

concrete, and needs less energy to produce, transport and assemble and moreover it is 

beautiful. Most of the building elements can be disassembled, replaced or reused over the 

life cycle of the school and therefore minimalise the waste. 

In order to minimalise the number of elements, and therefore reduce the cost, the 

whole building is built out of 7m long glulam beams and 3,5m long glulam columns. 

The only exceptions are columns on the outline of the building which are 14m long and 

go through all storeys. Floors are made out of another prefabricated wooden element 

– Dowel Laminated Timber. DLT is a mass timber product which does not require any 

glue or nails. The wooden boards are connected with each other by hardwood dowels. 

DLT allows for moulding it in different shapes and for putting all necessary installations 

in it. The envelope of the building is also made out of prefabricated elements – wooden 

prefabricated walls and windows. 
< figure 33

Structure grid

< figure 32

Prefabricated classrooms

Prefabrication
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< figure 34

Technical detail

figure 35 > 

Types of connections

a. connection inside the building

b. Inner greenhouse connection

c. Outer greenhouse connection

d. Corner of the building

a. b.

c. d.

The strict grid of 7 m and the emptiness created by the voids result in 4 different types 

of beam-columns connections which had to be solved. All connections were designed 

with the steel connectors, but the shape of beams and columns might be slightly altered. 

The first type is a connection inside the building between four beams and two columns. 

Two types of steel connectors are used: concealed beam hangers without holes and 

cross-shaped post base. The next two types(figure 35b and figure 35c) are located in 

the greenhouses and are the barrier between inside and outside. Both of them are made 

out of the same beams with pre-installed sun blinds, beam hangers, but the shape of the 

columns differ. The last type of connection is a corner of the whole building where only 

two beams and a column meet. The columns in the outline of the building are higher 

and not connected with steel post base in order to prevent any possible thermal bridges. 
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Classrooms are traditionally a base of every school. In Montessori education system 

is the same, but the classrooms are designed differently and also fulfil other roles. In 

traditional schools, the teacher ‘owns’ a classroom and children are only guests. In the 

Montessori system, classrooms are a home base where the journey of education can 

begin and always a place to come back to. The classrooms are a familiar environment, 

a place where children keep their personal belongings, to fall back on and to meet up 

again. Children are responsible for a classroom; they decide where to sit, how to arrange 

it. Being responsible for one place teaches the kids the domestic work and improves the 

children’s sense of responsibility.

Classrooms ensure a necessary feeling of safety and privacy. In the classroom, children 

can get involved in an individual lesson with a teacher if there is a need. The ‘private’ 

classroom is also a place where they can concentrate on individual work without being 

disturbed by others. However, as it was mentioned already, classrooms allow the 360 

view on every side. The constant visual connection with other children and ‘outside’ 

world invites the pupils to get out of the classroom and get involved in different activities 

with other people. 

< figure 36

Montessori classrom scheme 

with 3d view

Classroom

Montessori approach
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< figure 38

Zones in the classroom

a. Treshold

b. Creative work

c. Group work

d. Individual work

< figure 37

Extroverted to introverted 

space

The typical classrooms are rectangular with a single point of attention. The teacher is the 

only source of knowledge and the relationship between the teacher and the student is 

clear that one of them is more important. In the Montessori school, where the education 

is more individual-oriented, there is a need for a bigger diversity in spaces because of 

the concentration changes with the type of work. The Montessori classroom is divided 

into a sequence of four areas, where each next provides more privacy. “Classrooms, 

secluded but without an explicit barrier, spill over into the common zone of a central 

space. Ultimately, this configuration of unbroken articulated space opening outwards 

from an enclosed core was rendered as an L-shaped classroom, articulated in zones from 

introverted to extroverted”. (Hertzberger H., 2008)

The most extroverted space is the threshold between the classroom and the corridor(figure 

38a). This is a zone which can be used, if necessary, to enlarge the classroom. This space 

also works as a display for work of the group residing in the classroom. “In this way, each 

class can present a signature that others can relate to and which marks the transition 

between a classroom and the communal area.”( Hertzberger H., 2008) The second 

area is a creative part of the classroom (figure 38b). This is a place for all creative and 

domestic work. The third area (figure 38c) designed for group projects where the help 

of the teacher is needed. In this area ‘normal’ lessons take place, and all the necessary 

equipment like blackboard or projectors are present. The last and the most introverted 

area (figure 38d) is a place for an individual, intellectual work or resting. This area 

requires less supervision from a tutor but more concentration. All areas are divided from 

each other with visual barriers.

Classroom

Zones
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< figure 39

Different arrangements in the 

classroom

The Montessori school consists of 8 classrooms and are equally divided for two age 

groups – 6-9 years old and 9-12 years old. All classrooms are accommodated for 19 

children which are the average amount of children in a classroom in Germany. To 

assure the equality all classrooms are designed with the same design principle. This 

base arrangement of the classroom complements the learning streets fully by providing 

the necessary but various types of spaces. However, the Montessori school always 

changes and evolves, thus it is possible to rearrange them according to the needs – both 

permanently or for a short time. The flexibility in this area could be beneficial for the 

development of children by accommodating the space to the temporary activity which 

they want to pursue. The shown possible arrangements display even a possibility to 

convert the Montessori school into the regular school if that need occurs in the future. 

However, the basic scheme of the classroom remains the same for all of them, the 

arrangement of windows and solid walls changes. This arrangement `is depended on 

the location of the classroom in the building. How much light comes and their relation 

to other functions. The arrangement changes in order to assure the necessary amount of 

light and privacy while keeping the visual connection with other people.
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< figure 40

Inner courtyard

The designed school building is designed to accommodate the Montessori school already 

existing in the neighbourhood. The Montessori method and its unique needs strongly 

influenced the design process and the general outcome of the building affecting the 

functionality and organisation of the building. The appearance of the Montessori school 

is mostly influenced by a lesson learned from the Goetz Collection Gallery designed 

by Herzog & de Meuron. The themes of emptiness and fullness, focus on surfaces 

and materiality were used, but firstly they were evaluated, interpreted and sometimes 

changed before applying to the building. 

Emptiness and fullness and extraordinary attention towards the surface become a valid 

part of the design. The constant game between different surfaces of infill panels and 

‘empty’ windows enclosed in a net-like structure create the impression of simplicity 

behind which hides the complexity. The carefully chosen materials, together with the 

vegetation, create a feeling of the seasonality of the building and instead of preventing 

the ageing, takes from it what is the best.

The Montessori school contributes to the children development. It supports the natural 

desire of children for learning and self-improvement by providing a special learning 

environment where children can behave according to their needs. The specially designed 

classrooms and learning streets give necessary freedom in movement and choice of 

activity or companionship. The unique learning environment provides opportunities to 

engage in various types of useful for the development of children activities while still 

being under the supervision of a teacher. 

Fulfilling all the required needs of the Montessori school would not be possible without 

an adequately selected load-bearing structure. The prefabricated wooden structure 

allows accommodating all of the needs by providing necessary freedom in the creation 

of spaces and excellent quality of the elements. The wooden structure can also be reused 

over a lifespan of the building and contribute to the sustainability movement. 

The new building of the Montessori school can contribute not only for the children 

development but can be beneficial for the whole community by improving the quality 

of the neighbourhood.

Conclusion
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Firt floor
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Second floor



78 Montessori school

Third floor
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Fourth floor and the basement
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West elevation

North elevation
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South elevation

East elevation



Przemysław Cedro - The Montessori school Przemysław Cedro - The Montessori school

The master thesis was conducted in a graduation studio ‘The Masterly Apprentice II’ at 

the Eindhoven University of Technology. The studio aims to learn from references by 

conducting the activity of relating not only to the chosen building and its architect but 

also to the other members of the studio. 

The master thesis was divided in two books where the first contains research on a The 

Goetz Collection gallery designed by Herzog & de Meuron in Munich, Germany. The 

analysis is conducted based on topics found in a written conversation between Jacques 

Herzog and Jeff Wall called ‘Pictures of Architecture Architecture of Pictures’. The 

research is supplemented with an extensive site analysis and a recreation of an interior 

photo.

The knowledge gained during analysis is used in the design of a Montessori school which 

is described in the second book of the master thesis.

The themes of emptiness and fullness, focus on surfaces and materiality were extracted 

from the analysis of The Goetz Collection gallaery and later on, they were evaluated, 

interpreted and sometimes changed before applying to the building. 

Emptiness and fullness and extraordinary attention towards the surface become a valid 

part of the design. The carefully chosen materials, together with the vegetation, create a 

feeling of the seasonality of the building and instead of preventing the ageing, takes from 

it what is the best.

The Montessori method and its unique needs strongly influenced the design process 

and the general outcome of the building affecting the functionality and organisation of 

the building. This method supports the natural desire of children for learning and self-

improvement by providing a special learning environment where children can behave 

according to their needs. The specially designed classrooms and learning streets give 

necessary freedom in movement and choice of activity or companionship. The unique 

learning environment provides opportunities to engage in various types of useful for the 

development of children activities while still being under the supervision of a trained 

adult. 

Fulfilling all the required needs of the Montessori school would not be possible without 

an adequately selected load-bearing structure. The prefabricated wooden structure 

allows accommodating all of the needs by providing necessary freedom in the creation 

of spaces and excellent quality of the elements. The wooden structure can also be reused 

over a lifespan of the building and contribute to the sustainability movement. 

The new building of the Montessori school can contribute not only for the children 

development but can be beneficial for the whole community by improving the quality 

of the neighbourhood.

The Montessori school 
Przemysław Cedro


