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1. INTRODUCTION 

 
The subject of the present work is the North American university campus in the first half of the 

20th century. Its goal is to study the different campuses by their urban and architectonic morphology and 

their inclusion in the city, highlighting the various strategies regarding the production and occupational 

processes. 

 

The analysis was based on three case studies: 1) Massachusetts Institute of Technology (MIT) in 

Cambridge, Massachusetts (1916); 2) Florida Southern College (FSC) in Lakeland, Florida (1922) and 3) 

Illinois Institute of Technology (IIT) in Chicago, Illinois (1943). These particular cases were selected for their 

relevance in terms of regional development model (master plan) and architecture of its buildings. Another 

important aspect for this choice was based on the production and transformation processes as well as 

the approaches of the campus, i.e. how they evolved, in an urban and architectural point of view, since 

the first master plan to the present day. 

 

The studied campuses’ formation and evolution processes and their integration in the city were 

established using morphological analysis methods and tools, mainly the Space Syntax Theory (created by 

Hillier and Hanson in 1984). The dissertation was developed in four stages: 1) bibliographic research and 

gathering of information; 2) variable identification; 3) morphological analysis and 4) interpretation and 

comparison of the results. 

 

The work development is divided in two main moments. The first one (Context) covers the study 

contextualization, i.e. the history and evolution of the American university campus. The second one (Case 

Studies and Space Syntax) comprehends the analysis of the actual case studies, in terms of morphology 

and relationship with the city. Finally the three campuses were analyzed and studied in a comparative 

manner. 

 

 
Fig. 1. USA map with the location of the three campuses studied 
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2. CONTEXT 

 
The term "campus" was first used in the end of the eighteenth century to describe the grounds of 

Princeton University.	 Until then "campus" maintained its Latin meaning, being used to refer to sports 

fields. According to Turner (1984; pp.4) the term gradually took on a broader meaning to designate the 

American university model, based on an independent territory and considered as an urban microcosm. 

Since the first American universities were founded on the outskirts of urban centers, the planning 

of universities in the USA has an independent history from rest of the world, evolving in their own ways 

and producing their own innovations. As a result, the American campus has been an architectural 

experiments’ laboratory. 
 

Three characterizing models of university campuses that have been adapted from proposals of 

Pablo Campos (2011) will be presented and explained. 

In terms of territory organization two main categories are considered: 1) peripheral: the campus is 

located outside the urban area of the city, having no relation to it; 2) Integrated: the campus is located 

within the city limits. This last category is divided into 2.1) the campus concentrated/agglomerated on a 

specific area or 2.2.) The campus scattered/dispersed in the city. The concentrated subcategory also 

divides into: 2.1.1. permeable/extrovert (it’s designed in order to establish spatial relationships with the 

surrounding, without physical boundaries); 2.1.2. delimited/introvert (the space is facing the inside, not 

caring for the relations with the surrounding , there’s presence of physical barriers). 

As for the configuration it is considered the layout, i.e. the relationship established between the 

outer space and built mass. This allows us to identify two categories: 1) "canonic"/"formal" layout: based 

on the formal integration of the elements: built spaces defined from the design of the network of outdoor 

spaces, 2) "diffuse" layout based on the formal autonomy of the constituent elements: built spaces 

independent from the surroundings. 

As for the internal compositional organization of the campus we consider four general typologies: 

1) orthogonal mesh; 2) axial/radial mesh (the inner structure is organized along one or more linear axes); 

3) centralized mesh (arranged around one or more central points or around several converging rays); 4) 

deformed/irregular mesh (adapted to geomorphology). 
 

  

Peripheral Integrated Aglomerated Scattered Permeable Delimited 

 “Canonic” Orthogonal Axial Centralized Deformed  “Diffuse” 
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3. CASE STUDIES 

 
The study includes a morphological and comparative analysis of the three campuses regarding 

their historical evolution, characterizing models, street network, open spaces network and built network. 

 

It should be noted the importance of the 2nd World War on the individual development of each of 

these campuses. In the case of FSC and IIT, the plans were still at an early stage of its growth, which 

meant delays in construction, low budgets and few resources to build the new campus. At MIT, being a 

distinguished institute in the fields of engineering, technology and research, some buildings were 

constructed to be used as military research laboratories that produced a lot of progress in the area. After 

the war, MIT adopted a new method of planning the campus by inviting several well-known architects for 

designing individual buildings. The FSC and the IIT had slightly different processes. In both cases, the 

original master plans were the basis for the future development of the campuses. However, the new 

structures built in the 21st century, slightly started to break with the original plan, adopting new styles, 

shapes and materials. 

 

   
Fig. 2. Maps of the neighbourhoods where the three campuses are located: Area 2/MIT, FSC and Bronzeville respectively 

 

Regarding the territory organizational model, all case studies are integrated into the city and the 

campuses are concentrated or agglomerated in the territory. The difference lays in the next step. While 

the campuses of MIT and IIT can be called permeable or extroverted, since they establish relations and 

harmony with the surroundings, the FSC campus is considered delimited. Although it doesn’t have 

physical limits, the campus is completely revolved to its interior, excluding the surroundings. 

As for the configuration model, the IIT stands out as the only one with a "formal" or "canonic" 

layout, due to its quadrangular buildings cohesive with the surrounding urban fabric. MIT and FSC have a 

"diffuse" layout. The MIT, by having a construction process that was developed over time, doesn’t show 

a visual uniformity, disrupting the design of the surroundings. In the case of FSC, although Frank Lloyd 

Wright (FLW) has designed the buildings, each one is seen as an individual and different object, in 

contrast with the surrounding residential fabric. 



THE NORTH AMERICAN UNIVERSITY CAMPUS IN THE FIRST HALF OF THE 20TH CENTURY 
ANA CATARINA SEABRA	

	4 

The compositional organization model describes the present meshes in each campus. While IIT 

has a clearly orthogonal mesh, MIT and FSC are in the category of deformed or irregular meshes. FSC 

displays an asymmetric mesh, despite the well-established plan of its buildings, arranged according to 

three different grids. (See Fig. 3). 

 

   
Fig. 3. Maps pf the three study campuses: MIT, FSC and IIT respectively 

 

The street network has similar functions in all three cases, being the main divergence the 

relationship between the railroads and the rest of the campus. All grounds are delimited and divided by 

main streets, and pedestrian paths normally distribute the interior. The railroads in MIT and IIT have 

different functions. While in IIT they act as means of transportation and connection to the "outside" and 

don’t represent a physical barrier to continuity (since they’re elevated from the ground), the one in MIT is 

not currently in use, which creates a physical barrier inside the campus. (See Fig. 4). 

 

   
Fig. 4. Maps of the street network of the three campuses: MIT, FSC and IIT respectively 

 

The open spaces network can be analyzed primarily as an indicator of green areas (quantity and 

how they integrate the campus) and parking places (how they are seen on campus). FSC and IIT, the two 

universities with modern master plans, are very similar when it comes to this subject. Both can be seen 

as a large garden with carefully arranged buildings, where the parking lots occasionally act as limits or 

obstacles (to the continuity between the campus and the surrounding, and/or just inside the campus). 
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MIT appears more fragmented, green spaces are seen as "individual gardens", and the parking lots are 

there to support specific buildings. (See Fig. 5). 

 

   
Fig. 5. Maps with the open spaces network of the three campuses: MIT, FSC and IIT respectively 

 

Regarding the analysis of the built network, it’s easy to identify some similarities in terms of the 

functional distribution of buildings, mainly on the campus of MIT and IIT. Here the academic and 

residential buildings are on opposite sides of the campus, creating a more meaningful structure. IIT, by 

following a master plan, still has a better organization of the ground program. FSC’s campus is where the 

buildings are more widespread in terms of use, generally arranged in groups and without an exact 

location for each function. (See Fig. 6). 

 

   
Fig. 6. Maps with the built network of the three campuses: MIT, FSC and IIT respectively 

 

  



THE NORTH AMERICAN UNIVERSITY CAMPUS IN THE FIRST HALF OF THE 20TH CENTURY 
ANA CATARINA SEABRA	

	6 

4. SPACE SYNTAX 
 

The Space Syntax Theory exposes a set of techniques to represent the urban and architectural 

forms, quantify and interpret their production process, including the morphological rules of topological 

nature, built according to social circumstances. 

Space syntax adopts a simplified representation of the urban space where the spatial system is 

considered as a continuous nature structure defined in terms of the articulation between the external 

spaces and built elements. The exterior spaces include the circulation, permanence and accessibility to 

the built elements areas. The built elements are divided into blocks/buildings and built barriers or 

boundaries that define restricted spaces, such as block interiors and private gardens. 

For this purpose an axial map analysis was arranged. In these maps each axial line is understood 

as a node in the graph, and the intersection of lines as edges. In addition to the axial map, segments 

maps have also been developed in which each segment is defined by the line between two points of 

intersection. 
 

Each one of the cities studied was analyzed by its axial map through the variables integration and 

choice and by its segment map studying the NAIN and NACH variables. 

The choice can be described as a measure of the potential movement of passage, i.e. it is 

related to the probability of passing a certain street by taking the shortest path in a movement from one 

point of the map to another. The routes that are traversed by a greater number of paths will have larger 

values of choice and are represented by warm colors on the map, and vice versa. 

The integration quantifies the degree of centrality. It measures, on average, how close each 

space is from other spaces. It can be analyzed on various levels, to the scope of this work two levels will 

be studied: radius N which measures how deep or shallow is a line in relation to all other lines, and radius 

3 which measures how deep or shallow is a line in relation to other lines that are three steps away. The 

shallower streets require a smaller number of steps and will have higher integration values, being 

represented on the map with warm colors, and vice versa. 

The values of integration and choice don’t allow an immediate comparison between the case 

studies. To overcome this limitation we choose to incorporate the values in percentage groups. 

The NAIN and NACH are part of a set of variables that normalize integration and choice values 

enabling an immediate comparison of different size systems. It is possible to characterize the spatial 

systems according to their higher and mean values of NAIN and NACH. 

NAIN is the Normalized Angular Integration. This variable compares the system to the urban 

average, relating node counting with segregation. The higher and mean values of NAIN are related to the 

ease of accessibility in the street network. 

NACH is the Normalized Angular Choice, understanding the relation between choice and 

segregation. The mean values of NACH are associated with the continuity of the structure in the 

background (the higher this value, the more orthogonal the city fabric). However, maximum values are 

representative of how deformed or interrupted is the foreground structure of the grid (the higher this 

value, the more structured the city is). 



THE NORTH AMERICAN UNIVERSITY CAMPUS IN THE FIRST HALF OF THE 20TH CENTURY 
ANA CATARINA SEABRA	

	 7 

COMPARATIVE ANALYSIS OF THE CITIES 
 

The general values of N radius integration in the three cities are different. In Cambridge the values 

are higher in the center and will decrease towards the periphery. In Lakeland, the most integrated zones 

are organized along a main axis, which intersects the city from north to south. The Chicago map shows 

that instead of integrated areas there are integrated streets that cross the city. The universities’ main axes 

values are all above the average. The Cambridge and Lakeland ones are both at the 35% group, while 

the Chicago one is in the 20%. (See Fig. 7). 

 

 

   

Fig. 7. Axial maps of the three cities - Integration [HH] radius N: Cambridge, Lakeland and Chicago respectively 

 

Considering the radius 3 integration, we can also observe very different values in the three cities. 

While in Cambridge and Lakeland the number of integrated streets decreases considerably, Chicago has 

the opposite behavior, dramatically increasing the number of integrated streets, to a point where is 

difficult to distinguish local centralities. The values for the campuses’ axes explain that accurately. In 

Cambridge and Lakeland’ axes are both simply in the 60% more integrated group (although other streets 

with high values near MIT make the campus a local centrality). In Chicago the axis’ integration value is 

within the 10% higher. (See Fig. 8). 

 

  
 

Fig. 8. Axial maps of the three cities - Integration [HH] radius 3: Cambridge, Lakeland and Chicago respectively 
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Regarding the choice variable, the three maps feature fewer streets with high values and the 

percentage groups where the universities’ axes are included show this. In Cambridge the axis is the 90% 

more integrated. In Lakeland it is located in the 85% group. Chicago has the best result, the axis is 

inserted in the 45% more integrated group. It can then be determined that it is unlikely that any of these 

campuses are crossed in random movements within their cities. (See Fig. 9). 

 
 

  
 

Fig. 9. Axial maps of the three cities - Choice radius N: Cambridge, Lakeland and Chicago respectively 

 

 

In the NAIN variable it is possible to directly compare the values of the axes of the different 

universities without using percentages, as well as the maximum and the mean values. Both these values 

are higher in the largest city (Chicago), and lower in the smaller one (Cambridge). The value of the 

university’s axis no longer follows the same principle. The one from IIT in Chicago remains the highest, 

but in descending order there is the one from MIT in Cambridge leaving the FSC’s one with the lowest 

value of integration in its city. (See Fig. 10). 

 
 

   

Fig. 10. Segments maps from the three cities - NAIN radius N: Cambridge, Lakeland and Chicago respectively 
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As for NACH values, since a high average value means that the city is more orthogonal, then it’s 

easy to see why the city of Chicago has a higher value and Cambridge has the lower. The maximum 

(representing how organized a city is) follows the same pattern: the greater value in Chicago and the 

lower in Cambridge. Lakeland’s mean value is closest to Cambridge, showing that its configuration is not 

that orthogonal, however the maximum value is closer to Chicago, showing that it is a structured city. The 

value for the university axis is once again higher in the IIT in Chicago, followed by the MIT in Cambridge 

and leaving the FSC, displaying the lowest probability of being crossed by users outside the university. 

(See Fig. 11). 

 

 

  
 

Fig. 11. Segments maps from the three cities - NACH radius N: Cambridge, Lakeland and Chicago respectively 

 

 

In conclusion, the IIT campus in Chicago presents higher values in all analyzed variables. 

Showing that it is best integrated in the city and that it is more likely to pass through the campus in 

random movements within Chicago. Thus having a better university-city relationship. On the other hand, 

we can see that the Florida Southern College campus in Lakeland turned out to be the less integrated, 

with its axis recollected in the west side of the campus and low values of choice.  
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5. CONCLUSION 

 
The three studied campuses belong to contexts where the university previously existed, but the 

need to increase infrastructures made it necessary to move to a new location and create a new campus. 

Although production and occupation strategies of the three campuses have evolved in different ways, 

nowadays these approaches regain their similarities. 

Over time they began to create more flexible plans with growth principles for the future, assuming 

the lack of formal unit in the campus and giving a unique character to each element, through new forms 

and new architectural styles. According to Brian Edwards (2000, pp.14) "the challenge of the university 

master plan is to create an academic community and a learning environment which survives over time”, 

being able to answer to all future needs. MIT pioneered this new method of planning after the 2nd World 

War, followed most recently by the FSC and IIT campuses. 

 

Recent studies show that the first impression a campus causes in a student during their first visit 

is crucial for them to opt for this institution to continue their studies. This impression often coincides with 

the first visual impact, but the space quality is also decisive in the selection of a future university. These 

qualities are usually determined by architecture and campus planning, serving as a business card for the 

university. Thus, for a long time famous architects are being asked to design master plans and buildings 

for college campuses, in order to attract the largest number of students and teachers to the institution. 

This strategy led to new architectural and urban experiences in college campuses, transforming 

themselves in touristic destinations and points of interest in the city. This is what happened in the three 

case studies. The plans of Frank Lloyd Wright and Mies Van der Rohe for FSC and the IIT, respectively, 

have the highest concentration of buildings from each architect, which turned them into frequently visited 

place from people all over the world. MIT, after the 2nd World War, managed to create a kind of 

"architecture museum” on campus, where different buildings designed by great architects existed in one 

region, attracting not only students but many tourists as well. 

 

As we can understand the three campuses studied are quite different. Each one serves its 

purpose and functions according to the culture of the university and its surroundings. MIT, as a reference 

institution, is focused on the diversity of its buildings to provide it with identity. FSC is a small university 

integrated in a residential area of the ci1ty, the FLW plan was designed specifically for that site and 

stands out from the surroundings. The IIT campus, set in a Chicago suburb, goes unnoticed by its 

orthogonal grid and low height and size of buildings, as conceived by Mies Van der Rohe. However, 

generally every campus offers a balance between open and built spaces and a relationship with its 

surroundings. 


