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ABSTRACT 

 

Knowing the importance that BIM will have in the coming years, this study aims to discuss how 

to introduce this topic in architecture courses. The various stages try to demonstrate the need to 

adapt the current structure of the course and its CUs by studying various ways to make this 

introduction now. 

This study has a first part, introducing the Revit software in one of the UCs of the course, 

instead of Autocad, transporting students to a new concept of modeling. This process joined the 

teaching of modeling, through case studies, with a more theoretical approach by producing mini 

manuals with the aim of deepening the understanding of Revit functions. 

In the second part, a smaller group of students participated in the modeling of real case studies. 

Such approach enabled the importance of internships in the learning process. These processes 

also allowed to perform new experiments under Laser Scanning and digital manufacturing. 

Based on the work of these two components, a Revit Manual for architecture students was 

produced. The manual aims to reflect on the best way to introduce BIM (Revit) in existing UCs. 

This work tries to show that with minor changes you can introduce this subject. 
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1. INTRODUCTION 

 

'The Building Information Modeling (BIM) is one of the most promising developments in the 

architecture, engineering and construction industry' (Eastman, et al., 2011), and in some 

countries like the UK it will be required to deliver the designs in this support as early as 2016 

(Santos, 2014). It is therefore of great interest to address this issue in architecture courses, and 

prepare the students, as best as possible, to use this new method of work. 

 

Through surveys conducted in academic environment, it is perceived that 90% of students do 

not use BIM software in their academic work. Extending this research to the work environment 

(architects and designers) it is proven that these tools are not yet used on a large scale, and 

even when they are, they need to be complemented by others. 

Realizing this, it was necessary to implement Revit in a design studio environment in order to 

bring students to a even closer reality, and to put them one step ahead of those who still use 

tools that will soon be out of favor. 

Also in the field of education, there are two points that may help in the implementation of BIM 

methodology. The first is the relation of students to the labor market through work with real 

problems or internships, the second is the crossing of the Revit sofware with existing curriculum 

units (CU) of the integrated master's degree in architecture (IMA). 
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The main objective of this work is to improve the teaching of modeling, by approaching the 

format of modeling courses with the students' design process, allowing them to feel more 

familiar with it, and helping students to save time and resources by using a software that tries to 

solve all the modeling problems. 

As secondary objectives there is the need to understand the relationship of BIM (Revit) to 

existing CUs, and see the improvements that integration into real works brings to the 

teaching/learning process. 

To develop this work, we have changed the basis of GMBV (GEOMETRIC MODELING AND 

BUILDING VISUALIZATION) course, moving from AutoCAD to Revit, to allow a first approach of 

students to this reality, and also perceived their acceptance and problems with this change. 

At the same time, a smaller group of students was invited to participate in the modeling work of 

Casa da Cerca (Almada), in order to test the improvements of students in a real working 

environment, and also allowing them to have some new experiences such as Laser Scanning. 

Finally, and taking advantage of the information gathered and work developed, there was still 

the production of a manual for students of architecture to allow for easy learning of the subject. 

 

 

2. MODELING IN ARCHITECTURE 

 

2.1 THE EVOLUTION OF ARCHITECTURAL REPRESENTATION 

Drawing has been since ancient times used as a means of preferential representation. The 

technical drawing origins, in particular, can be seen in ancient times along with the evolution of 

geometry and mathematics. 

The technical drawing in architecture allows the representation of architectural objects and their 

universal communication between architects and engineers. This type of design is supported by 

representation rules aimed at their objective interpretation by all professionals who need to 

resort to these drawings. This is one reason why the teaching of technical design is importantfor 

the future professionals, so they also can represent and be understood (Schuler e Mukai, 2008). 

For a long time the drawings were made by hand using the most diverse types of support 

materials and design materials in order to give expressiveness and objectivity / subjectivity to 

records according to their function (Massironi, 1982). In 90 years, due to evolution of computers, 

began a gradual transition to the Computer Aided Design (CAD). 

Comparing the manual drawing with the CAD drawing one can identify three main differences: 

1) the scale; 2) the graphic area; and 3) the design in layers. While before the scale had to be 

previously chosen and if it were changed, the design would have to be redone, the CAD 

program draws on real scale, after adjusting only the print scale. While the drawing area, was 

previously limited to the size of the paper you're using, in a CAD environment it is virtually 

unlimited; a file can contain all the necessary drawings. And finally, while in manual design it 
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was required to produce various drawings according to the objective of viewing, these software 

layers on and off can offer multiple versions of the same drawing (Xavier, 2011). 

 

The evolution of architectural design (Figure 1) is completed with the passage of CAD to BIM, 

which allows a new evolution, leading to new concepts and new adaptations. 

The move towards BIM is the latest evolutionary step in architectural design. 

Regarding the advantages, there is a closer relationship with reality, greater interoperability 

between specialties, decreased design errors, reducing construction time and costs and greater 

sustainability of both the project-work cycle, and in the maintenance of standards quality during 

life cycle of buildings. 

The changes have always been in the sense of approaching the digital object to reality (present 

or future). By that way everyone can work with the greatest possible certainty with regard to the 

existing object (rehabilitation processes) or to exist (new construction). 

 

 
Figure 1: Evolution of Architectural Design (source: Marc Goldman1, n.d.) 

 

2.2. BIM – BUILDING INFORMATION MODELING 

‘BIM is a process that involves the generation and management of a digital model that helps us 

to design, build and maintain the building throughout its life cycle' (ARHINOVA, n.d.). 

BIM is the new paradigm of modeling. In this case we can not speak of modeling for architecture 

because the whole concept involves thinking about the whole of the specialties related to the 

area of construction. 

BIM can be seen as technology or as a working procedure. In the first case, the 3D model is 

used as a database with all the building information allowing better communication between the 

various actors in the various project phases. In the second case, the key ideas are cooperation 

and interoperability; the design process is much more agile involving all stakeholders from the 

beginning of the project, unlike the current procedures that comply with the pre BIM work 

methods. 

 The design process with the use of BIM will be characterized by work in multidisciplinary teams 

using integrated models whose information exchanges take place continuously, without loss or 

duplication (Andrade and Ruschel, 2009). 

                                                      
1 http://www.slideshare.net/hellomarc/the-collaborative-power-of-bim 
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Succar (2008) sees BIM as an integrated set of policies, processes and technologies, 

culminating in the management of their data throughout the building life cycle. According to the 

author, this occurs in 3 phases:  

- Modeling: each specialty creates a three-dimensional model resulting visual model 

complemented by available information; 

- Collaboration: the model is shared and creates products 4D (time analysis) and 5D 

(cost control); the union of specialties allows the identification of conflicts. This process 

requires project coordination and changes in its organization; 

- Integration: the design process requires collaborative practices; sharing model and 

involves integrating the stages of design, construction and operation. The process is 

simultaneous and multidisciplinary involving complex analysis since the project began. 

One of the differences between the CAD and the BIM is the way to draw in the software. In CAD 

we draw lines, circles, or other 2D elements which only have basic properties such as size, 

color or thickness. Each element is one, unrelated to the others. The BIM model comprises 

objects, i.e. walls, slabs, roofs, windows, doors, etc., which, in addition to their design, are 

parametric objects containing all kinds of information associable, since materials cost, and the 

relationship with the elements around them. 

Another major difference lies in the work process, as or more important than the way you draw. 

If in the design phase, there is more lost time in BIM to insert all the right information, in the 

work process time is saved by using BIM, offsetting the initial extra expense. 

While in CAD for each information we want to demonstrate we need to do a new drawing, with 

BIM we can quickly take up not only all the necessary drawings but also some tests, either 

thermal or structural. 

 

As to the teaching of this subject, it is seen that students understand the importance that theses 

developmentswill play in the profession, but that even though using BIM, they do not despise 

the old methods such as manual drawings. At the bottom end, it’s simply changing the way of 

working of the students, allowing them, from the start, to increasingly testing robust solutions 

without great loss of time, and immediately see the result in both 3D and 2D. This also allows 

students more time to think about the project because of the time saved to do multiple drawings 

(AIA, 2008). 

The time gained also allows for greater development of students from the early years of the 

course, because they have more time to test solutions and better understand the structural 

problems (AIA, 2008). 

Different authors argue multiple ways to apply the BIM to courses, always giving the idea that 

initially this work can be done through existing disciplines. In all cases, the main problems 

identified are the lack of knowledge of students and professors, as well as some resistance to 

change programs and working methods (Wong et al, 2011) (Barrison and Santos, 2011). 
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3. CASE STUDIES 

 

3.1. TEACHING GEOMETRIC MODELING AND BUILDING VISUALIZATION (GMBV) 

In previous years, the software used in the CU of GMBV was Autocad, mainly by the 

generalized diffusion of this software. In 2014-15, due to the need to bring students to BIM, we 

opted for Revit, which led to some changes in the structure of classes. 

 

Thinking about the best way to introduce this topic to students, we opted for a division of 

classes into 4 parts: 

1 - software presentation, making a modeling together with students, a case study 

common to all; 

2 - modeling a case of more complex study, in groups of 2 or 3 pupils, to deepen the 

subject; 

3 - production of mini manuals, for better assimilation of concepts and functions; 

4 - lectures with topics related to BIM, and the presentation of mini manuals. 

 

There was also the need to rethink the evaluation system, making the correct perception of the 

concepts and their correct application, which had a weight equal or superior to evaluating the 

design. 

A number of surveys is done in order to get feedback from students and to realize, in real time, 

how to get going in enhancing classes. 

 

For the first part, we used the designs of Mies's Van der Rohe Barcelona Pavilion, together with 

a random terrain, to allow more experiments with the same (as the original terrain is flat). 

Although this study trys to prove that, to a better understanding of Revit, it is necessary to relate 

their teaching to the process of the students' project, it was decided to teach the old way 

(running the basic functions of the program), because in three classes it would not be possible 

to use the other method, and because this method is the subject matter of this work.In these 

early lessons, from the surveys conducted at the end of each class, it was noticed that the 

students were motivated for the new software learning, paying special attention to features that 

save a lot of time to them, such as the creation of intermediate level curves or quickly do 

sections. 

Another observation is that the points where students demonstrate more difficulties are the ones 

who bring major changes in relation to the CAD. 

We also evaluated if the time spent on each issue would be correct, and the majority of the 

points is positive, and only in the more complicated points it was necessary more time. 
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The results of this first phase were quite satisfactory, not only by the models presented by the 

students, as the perception that they were motivated and interested in learning about this tool. 

 

In the second working point, groups of 2 or 3 students had to model houses of known architects. 

These examples have been chosen to ensure that all students have the material needed to 

work. 

Initially, the students had very general questions, normal about the learning of the new software, 

but these quickly began to disappear, finishing in doubts that had to be resolved in each group 

by being specific prominors of their work. This trend was the same in most groups, with the 

exception of students who had previous training, and those who haven't work atCU. 

One of the biggest differences between AutoCAD and Revit, is that in the first drawing it is 

almost always the same, with tools ranging from lines or geometric shapes, while in Revit each 

element has its specificities. This leads to problems that each have a separate solution, and 

wherein a better method to work is searched. So before we give the solutions to students, it was 

decided to ask them to search, and, seeing that in most cases the problem were solved, and 

thereby increasing their autonomous work. 

From the third or fourth class, few issues are resolved to the class because they are particular 

problems. This meant that the students showed more and more motivation, starting to use the 

software also at the CU of Architectural Design Studio II. At this point, one also noted a very 

high quality of work, with more and more complex shapes. 

At this point there was a good level of modeling, identifying only three major problems: 

- No duplication of objects, eventually losing the original Revit; 

- Confusion between floors and ceilings; 

- Incorrect work with the design levels. 

These points, as well as the creation of families, enabling them to have their own objects, have 

been given more attention to, also with points of relevance in the evaluation. 

Even with all the problems raised, from week to week, we had bigger evolution and increasingly 

had more students use the software, instead of returning to the old. 

The final results (Figure 2) were better than expected, reaching models that, in addition to being 

visually better modeled, had already modeling made correctly with regard to the characteristics 

of the various components. 
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Figure 2: Model of Casa das Canoas in Revit (source: GMBV 2014-152) 

 

As part of the practical classes, there was even an Erasmus group that was integrated into a 

real job with the Municipality of Almada, modeling Forum Romeu Correia. 

Despite an apparent initial disinterest and lack of knowledge, the result exceeded all others, 

being presented a professional level work, where all details were correctly modeled. 

Although the extent of modeling, it is necessary to highlight the quality of it, with some point 

better than the other works: 

- Opened quickly despite being large; 

- All the doors and windows properly modeled as families (Figure 3); 

- Care in the lifting elements on site. 

 

 
Figure 3: Gate of Forum Romeu Correia in Revit (source: GMBV 2014-153) 

 

 

                                                      
2 Beatriz Pereira and Joana Conceição 
3 Katerina Chatzopoulou and Antonio Mermigkas 
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The idea of students perform a mini manual, turned out to be another good way to deepen their 

knowledge in Revit.They were detected some important functions of the software, and given to 

groups of students, that then present the function in class. Later they delivered the revised 

presentation well as a mini manual. 

Besides the students learn more by exploring the function, bringing higher benefits to them to 

work in project, the fact that presenting to the colleagues also made everyone benefit from the 

teaching, already very pointed for their needs. 
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3.2. LEARNING BASED IN CONFRONTATION WITH REAL CASES – CASA DA CERCA (ALMADA 

CONTEMPORARY ARTS CENTER) 

Trying to prove the importance of internships in the process of student learning, an old 

relationship of ISTAR with Casa da Cerca was used, so that some students had the opportunity 

to deal with a realmodeling problem. 

A group of students interested in this work were chosen, they set up the obligations of the 

various stakeholders, and began the work that has gone through all the stages that a modeling 

of this type needs. 

With the beginning of the work it was noticed that there was a lack of some data and so, after 

the first site visit, two entities were contacted, to be partners. Topcon4 and Estupe5 accepted the 

invitation, thus benefiting students, in addition to the already initially expected, in some extra 

training. 

With the equipment and knowledge of Topcon, it was possible to make a part of the building 

survey, with Laser Scanning (Figure 4). This process took a days work in the field and one in 

the laboratory, even done by students without any previous training. 

 

 
Figure 4: Point Cloud of Casa da Cerca (source: IA) 

 

The work, still ongoing, was based on a scheme in which all students had a group of families to 

do, apart from the main model that was passing by all, to optimize the final result. 

Joining modeling with the elements produced from the point cloud, it was possible to show the 

Municipality some results that demonstrate the possibilities of what will be the end result. 

Experience has shown to be positive, with students involved demonstrating further 

developments in software, and getting some extra knowledge that would not be possible to 

acquire only in classes environment. 

In this context, it was also possible that two students conducted a series of experiments in order 

to test the digital manufacturing. Picking up a window and part of the balcony, the students 

carried out a work which resulted in the creation of these pieces, and the result was also quite 

satisfactory. 

                                                      
4http://topconpositioningportugal.com/pt 
5http://www.estupe.com/ 
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3.3. REVIT MANUAL FOR ARCHITECTURE STUDENTS 
Joining the work of mini manuals with the experience gained in otherworks, it was understood 

that this knowledge should be harnessed in order to help future students in the introduction to 

Revit. 

Thus, it was developed a manual that with a smaller size not to be tiring, takes the process that 

a student uses to perform an architectural project, and was explaining Revit to follow this 

process, taking advantage of the protocol with Estupe. 

Due to the tight deadlines, the main key to this work was programing very well all the tasks in 

order to use the whole team and optimize the income. Thus, dividing the book into five phases 

and some attachments, and placing each student to have a week to contribute to the principal 

structure and other for attachments, it was possible to develop almost entirely the book over a 

period of about 2 months. 

The end result (Figure 5), which is being finalized, is a manual fulfilling the original objectives 

and made entirely in IST, from the project chosen as example (design of a former student), 

students and professors involved in writing, to production (in charge of IST Press). Such manual 

aims to facilitate, future students, the use of the software early in the design process, which can 

then develop into a more evolved state of BIM. 

 

 
Figure 5: Provisional cover of the Revit Manual (source: GMBV 2014-156) 

  

                                                      
6 Patrícia Ramos 



13 
 

3.4. REVIT VS. CUS 
A major concern was to related to the architecture course with BIM (Revit). Given that changing 

the structure of a master's degree takes time, we would have to realize what`s the best way to 

introduce this topic already. 

Thus realizing the various software features, and catching up each of the CUs of the course, we 

tried to understand what's the connection and benefits that could have with Revit. 

The result was the realization that this introduction can be made, using the software for the 

benefit of CU, and having only each professor explain the program valences that benefit their 

CU. 

With this we have CUs that can use the program to model, other to do certain tests (thermal, 

structural, etc.), to extract other representations and others simply to view the models and learn 

something else through them (Figure 6). 

This approach could be a first step in the introduction of BIM in architecture courses, 

subsequently allowing for a more radical change, but already preparing students for this reality. 

 
Figure 6: Relation between CUs and Revit (source: IA) 
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4. CONCLUSIONS 
The various works performed during this study show that with few changes one can accelerate 

the BIM learning for the architecture students. 

A training based on Revit, as was done in the CUGMBV, combined internships with 

realproblems, allows students to quickly learn about the software allowing a early use of BIM. 

The fact that changes the structures of courses for approaching the design process, helps 

students to use Revit in their work, because they see tackled the questions and needs that they 

had when they were explained the old way. 

Finally the relationships found between CUs and software, allow the entire architecture master's 

approache to this reality, without having a very large investment in changes that would be 

necessary to alter the course further. 
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