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Abstract— Building Information Modeling (BIM) technology is one the most modern technologies being used in the world in the field of 
architecture and construction industry. BIM technology helps architects and engineers to reduce the number of mistakes during and after 
the process of design and construction. Being a new architectural concept and an innovative way of design it helps to make drawings, 
modeling, simulation and all sustainable calculation more easily, in comparison with traditional steps. Later architects and engineers 
understood that there is a gap between education systems and the requirements for graduates.  

A lot of researches were conducted by architects who were working alongside higher education institutions in order to create a roadmap 
that enables universities to include BIM in the curriculum. The process started with individual efforts to integrate BIM into curricula within 
standalone courses or studio design, later there appeared an idea to create integration systems using BIM technology in architectural 
curriculum. 

This article exposes an overview of the efforts taken to integrate BIM technology in the architectural curriculum and proposes a pilot 
framework for using BIM technology in architectural education system in Egypt at the undergraduate level.  

 

Keywords — BIM, Building Information Modeling, architectural education in Egypt, architectural curriculum, IMAC, BAF.  
 

——————————      —————————— 

1 INTRODUCTION                                                                     
ncluding BIM technology in the architectural curriculum in 
Egypt cannot be in one step, we have to understand and 
analyze the previous efforts that were taken in other coun-

tries and opened some questions like how we can develop the 
architectural curriculum to upgrade the obsolete education 
system in Egypt or simulate the new world systems that are 
already based on the use of BIM technology. 

2 PROCEDURE FOR PAPER SUBMISSION CURRENT 
SITUATION WITH THE ARCHITECTURAL CURRICULUM IN 
EGYPT 
2.1 Review Stage 
A lot of Egyptian architects started to call for the development 
of the architecture department long ago, this problem was 
discussed in a great number of researches and articles, so this 
idea is not new. However new technologies appear every day 
and we face this problem again and again. It becomes clear 
that we have to reach the sustainability of architectural educa-
tion. Many Egyptian professors and famous architects are call-
ing for the development of the education system to match the 
world’s level. Among them [1] is Dr. Kamal Riad who says 

that there is a mismatch between the education curricula in the 
schools of architecture and the fact after graduation, and it can 
be explained by several reasons. Firstly, there is no develop-
ment of education curricula and that’s why it does not match 
the time. Secondly, education programs are weak in practical 
training and do not provide an adequate opportunity for 
teachers to keep pace with the time, such as taking part in 
seminars, conferences, negotiations. Another opinion belongs 
to Dr. Ezzat Saeed who says that the problem of architectural 
education in Egypt is at the level of compatibility between the 
curriculum in architectural departments and working life.  

There is no balance between the product and the process. 
This idea is discussed in the article by Professor Yasser 
Mahjob [2] who recommends using computer technologies in 
the architecture field. According to his words the technology 
is a new tool entering the sphere of architecture; nowadays all 
fields depend on the information technology and computers. 
The computer is not only a new tool added to the traditional 
ones, it also changes the way we draw, design, see infor-
mation, manage projects, it makes us working more effective-
ly. 

2.2 Questions and aims 
The aim of this paper is to find answers to some important 
questions which will influence the BIM process. We really 
need to improve the architectural curriculum in Egypt as it is 
the main requirement for the integration process. It is also im-
portant to study the previous experience of BIM integration in 
the sphere of education. Having answered these questions we 
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can propose a new education system based on the use of BIM 
technology. 

3 The need of BIM integration to the academic 
curriculum 

BIM changes the way architects think and design [3]. In the 
last several years the use of this technology has grown in the 
architecture, engineering and construction (AEC) industry and 
sustainability [4]. It was realized that BIM education in uni-
versity curricula is an important requirement for satisfying 
educational adaptation in real work in the architecture indus-
try [5]. It is believed that BIM in academia is the fastest way to 
fill the gap between the education and real work and acceler-
ate BIM knowledge and skills [6]. Table 1 shows levels of BIM 
importance for the curriculum.  

It is a general believe that the fundamental education has 
to cover the lack of BIM-skilled professionals to fill the gap 
between BIM and the architecture industry [7].  

3.1 The international situation. BIM integration to 
curriculum in USA and UK 

From the early 90s Georgia Institute of Technology in 
USA has started to make some researches in BIM and from 
2000 – to teach BIM as technology. In 2004 some standalone 
courses were organized and in 2006 some universities began 
to combine construction management and integrated design 
studio courses in an experimental way. In 2008 BIM was ap-
plied in design studio [8].  

In UK the situation was different. The introduction of us-
ing BIM in academia started because the government realized 
that it is BIM technology that has a great effect on the AEC 
industry, but there is no BIM experience in academia [9]. In 
the beginning some individual separated courses were creat-
ed. They introduced BIM both in skill and knowledge levels. 
After this UK universities developed a system covering BIM in 
academia (BIM Academic Forum – BIM Academic Frame-
work) and making its full integration with curricula. In our 
paper this UK system will be compared with the systems 
worked out in other countries.  

However, teaching and integrating BIM to the curricu-
lum is not as simple as introducing the application within a 
module or some of academic programs. BIM must be a part of 
all courses in the architecture curriculum and be distributed 
through all education levels.  

According to Chistenson [10], “The act of creating a par-
ametric building model in Autodesk Revit, as BIM application, 
requires that a designer or architect must be able to intelligent-
ly define relationships between and within building elements 
which he will use in the model”. And it’s impossible if we 
don’t have an integration system between all courses. 
Chistenson also speaks about BIM users and spatial case in 
Revit: “The successful user of Revit, in addition to understand-

ing how the software works, must understand the construc-
tion technology sufficiently well in order to intelligently define 
such relationships”. The growing number of architectural en-
gineering courses in AEC education demand for specialists 
having both conceptual and practical skills.  

So, Chistenson considers that a good modeler (a person 
who makes modeling) must have the basic knowledge of 
building, construction and details of elements in order to un-
derstand the relationship between the elements in the pro-
grams which he will use to make a model. It has been proved 
that BIM is not only skills or  a program to fix problems, it is 
also a cycle of knowledge required to be obtained before start-
ing to use BIM.  

3.2 ARCHITECTURE SKILLS REQUIRED FOR 
LEARNING BIM AND THE ADDITION PROGRAMS 

There is a question whether a student must or need to learn 
manual engineering and computer aided design (CAD) draw-
ing (2D and 3D) of building elements before mastering BIM. 
Some researchers like McLaren [11] find that learning manual 
drawing using CAD system enhances students knowledge 
and skills which they need for creative design (quality of de-
sign) and appreciating drawing conventions and standards 
(quality of drawings).  

Some studies suggest that learning 2D and 3D CAD is not 
important or essential for BIM education and skills, though 
learning manual engineering drawing and fundamentals of 
BIM is still required. These studies 
report that students will not need CAD once they learn to uti-
lize BIM tools, and the use of BIM would increase to eventual-
ly replace CAD [12], so we don’t need CAD programs.  

According to Sacks and Barak (2010) [13], students with 
CAD experience have problems in learning BIM tools, because 
they expect that processes, commands and workflows in BIM 
are similar to those of CAD tools, but in fact they are different. 
Changing the software workflow takes much time if you are 
already got used to a certain kind of software. In concept BIM 
is smarter than the CAD way to make drawing, so students 
should appreciate BIM more than traditional CAD [14]. The 
right way of applying BIM doesn’t depend on CAD methods.  

However some other studies say that learning manual 
sketching, reading and understanding drawings, working 
with physical models and learning CAD are prerequisites for 
learning [15], because students must understand the details of 
construction and architecture modeling. To have a good mod-
el one should understand connections between the elements.  

So, the main goal from using CAD is learning technical 
drawing in order to improve the user’s BIM skills. The way 
students learn this is not so important. But they must learn the 
technique of drawing building elements, possess accuracy, 
must be able to calculate costs and sustainability. BIM is not 
limited in creating lines, geometries; it requires a deep under-
standing of building constructions and connections between 
every component. Students must have training or experience 
in working with some building under construction to improve 
their skills. 

TABLE 1 
IMPORTANCE OF BIM FOR THE FUTURE OF AEC 
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3.3 THE RIGHT TIME TO INTEGRATE BIM TO CURRICULUM 
In addition to the status of BIM in AEC courses, the courses 
and knowledge of BIM are more required at undergraduate 
and postgraduate levels, because it is important to make inte-
gration in line with the needs of AEC industry in real life in 
order to achieve the desired efficiency and performance. The 
question about the right time to start teaching BIM is critical 
for AEC programs.  

For answering this question we can take the study of 
Burcin Becerik-Gerber [16] who finds that most of the pro-
grams are required at the undergraduate level – freshman 5%, 
sophomore 25%, junior 38% and senior 55% - and 55% of BIM 
programs can be integrated at the master’s level. It is suggest-
ed to integrate BIM at the early stages of AEC degree pro-
grams (Fig. 1).  
 
 

 

 

 

 

 
So, the study proves that it’s better to integrate BIM at the 

undergraduate level than at the postgraduate one as students 
will support the knowledge in BIM by some of projects and 
training they get at this level under control of an academic 
supervisor. So having finished this academic level they will be 
able to work in real projects without any problems. And of 
course it’s necessary to integrate BIM at the postgraduate level 
in order to develop the BIM research sphere.  

We must also remember about the right distribution of 
BIM courses. The courses must be connected with all academic 
levels, besides we should clearly imagine their value and the 
amount of knowledge they provide. 

4 Forms of BIM framework in architectural education in 
the world 
4.1 BIM Academic Forum – BIM Academic Framework, 
UK 

 
The BIM Academic Forum (BAF) is a group of representatives 
from a large number of UK universities formed to promote the 
academic aspects of BIM. They have been working on devel-
oping a BIM academic framework. The purpose of the aca-
demic framework is a roadmap towards a longer term vision 
of incorporating BIM learning at the appropriate undergradu-
ate and postgraduate levels that facilitates the development of 

professional skills with the relevant BIM knowledge. It is con-
sidered necessary to develop a skill capability/competence 
matrix and establish consistent and comprehensive BIM-
related learning outcomes at various levels of undergraduate 
and postgraduate discipline-specific programs. For this pur-
pose the suggested framework is divided into 3 levels which 
are equal with the number of academic years. This is shown in 
Table 2 that represents the learning outcomes from the work-
shop group sessions [17]: 

 
Table 2 shows that the roadmap is divided into 3 levels. 

And David Cracknell (the BFA report, initial BIM learning 
outcomes framework) says that BIM learning must link AEC 
industry with academic levels by three stages – strategic, man-
agement and technical. In this case we can make some analy-
sis:  

According to the BIM Academic Forum, Level 4 is the 
first year of the undergraduate academic level. At this stage 
students must understand the BIM concept and its importance 
to AEC industry, the technology and the way its use helps 
across disciplines. This level can be called “concept” or “fun-
damental” in BIM knowledge.  

Level 5 is the second year of the academic level. It is sup-
posed to be a high level of BIM knowledge.  Students must 
understand the role of BIM in construction processes, supply 
chain integration and must be able to use BIM software pro-
grams and modeling tools to create models and visualization. 
This level also provides the knowledge of sustainability and 
BIM management in teamwork. This level can be called                                 
“BIM software skills”.  

Level 6 is the third and the last year of the academic lev-
el. It is also a high level in BIM learning. Students must be able 
to calculate the sustainability effects, must be ready for man-
agement work on large scale projects as well as to deliver pro-
jects using BIM (IPD). This level can be called “BIM technical 
support”.  

The BAF framework does not cover only undergraduate 
levels. It also includes a roadmap to postgraduate levels as it’s 

TABLE 2 
BIM Academic Forum Framework at the undergraduate 

level  

 
 

Fig. 1. The time required to integrate BIM to architectural curricu-
lum 
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shown in Table 3:  

The BIM academic framework is also proposed for the post-
graduate level. Some UK universities like Liverpool [18] sug-
gest a full-time program for the level of master degree in BIM. 
The first year is devoted to BIM theory and the second year – 
to the thesis (Dissertation, Design by Research or Design). 
Such programs are made for students or practitioners from 
architecture, engineering or construction professions. They 
help to develop BIM skills in theory and practice in design and 
construction and to prepare experts in the field of BIM.  The 
concept of this framework consists in preparing freshman stu-
dents to have knowledge and skills at the undergraduate level 
and to create experts in BIM knowledge.  

4.2  IMAC FRAMEWORK, AUSTRALIA 
This framework is worked out by Jennifer A. MacDonald and 
it is very simple. Sydney University of Technology decided to 
explore methods of upgrading and improving in BIM, collabo-
rative design education system between students of AEC dis-
ciplines, with the aid of BIM tools [19].  
 The transformation from working with traditional 
systems (CAD, 3D MAX etc.) to BIM technology is not only a 
shift in programs or software as it was said before. It is also 
necessary to change the way of design and construction in 
teamwork. BIM requires a new format of working. It implies 
the shift from individual work to work in groups, information 
sharing, collaboration and integrated project delivery [20]. 
And these new aspects, of course, should reflect on the archi-
tectural curriculum.  
 The current shortage of design professionals trained 
in BIM remains a barrier to universal adoption of collaborative 
working practices in the industry. Just as industry must un-
dergo a paradigm shift from its old combative culture to one 

of integration and information sharing, so must “academia” 
[21]. And there was a step undertaken in this direction. So the 
IMAC Framework was proposed (Figure 2). It is a draft pro-
posal made by MacDonald with the help of an ALTC (Austral-
ian Learning and Teaching Council) grant. It is necessary to 
underline that this framework is not linked to academic levels. 
MacDonald suggests that every university has freedom how 
and when to integrate BIM system to the curriculum accord-
ing to students’ knowledge in every step:  

  

 

 

 

 

 

 

 

 
 

The IMAC BIM Framework is designed to help educators 
benchmark their courses in order to improve collaborative 
design within AEC-ES.  
The IMAC stages – Illustration, Manipulation, Application 
and Collaboration – are worked out according to the levels of 
the taxonomy of learning proposed by Bloom et al (1956) (Fig-
ure 3) [22]. 
 
 

 

 

 

 

 

 

 
Bloom’s taxonomy is divided into three domains: cognitive, 
affective and psychomotor. Bloom’s taxonomy [23] is a chart 
to promote higher forms of thinking in education, such as ana-
lyzing and evaluating concepts, processes, procedures and 
principles, rather than just remembering facts (rote learning). 
It is most often used when designing educational, training and 
learning processes. Figure 4 shows the relationship between 
Bloom’s taxonomy and the IMAC system: 
 

TABLE 3 
BIM Academic Forum Framework at the postgraduate level 

 

 

Fig. 2. The IMAC Framework 
 

 

 

Fig. 3. Bloom’s Taxonomy of Learning: Cognitive Domain (left) and 
Affective Domain (right) 
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The four stages of the IMAC Framework are described in de-
tail below: 
 
1- Illustration Stage (Knowledge/Comprehension and Receiv-
ing/Responding):  
This is a knowledge step in BIM technology. Students must 
understand what BIM means, understand                 the details 
of building connections and how buildings are contracted. It 
will help students to understand buildings lifecycle. This will 
also reflect on the quality of modeling at advanced levels.  
 
2- Manipulation Stage (Comprehension/Application and Re-
sponding/Valuing): 
This step is more advanced in BIM knowledge. Students start 
to use BIM applications and tools, make simple models and 
some small edits, develop skills of working in teams and basic 
IT literacy skills, in addition to developing discipline-specific 
knowledge.  
 
3- Application Stage (Application/Analysis and Valu-
ing/Organizing):  
This step is considered to be an advanced one. Students have a 
good experience in architecture science and in using BIM 
tools. They must improve to a more advanced step in model-
ing and learn how to set models up for an effective inter-
disciplinary collaboration. Students also start to utilize tools to 
analyze models using exports from Building Information 
Models. Construction managers should develop 4D and 5D 
schedules and plan logistics and materials ordering using 
models from other disciplines, principles of value engineering 
and sustainable design. It is also necessary to determine how 
BIM tools can be used to assist this.  
 
4- Collaboration Stage (Synthesis/Evaluation and Characteriz-
ing): 
This step implies inter-disciplinary collaborative work on joint 
projects. Working groups should consist of students from each 
AEC discipline. Students learn more about the types of con-
tracts, and this facilitates collaborative work and the use of 
BIM. Teachers must give students real-world problems to 
solve.  
Even though this framework was worked out in Australia, 
due to a great positive point it does not have specific aspects 
of the country. That’s why it can be suitable for implementing 
in any other education system. 
Moreover, this framework is flexible and can be applied in the 

development of curricula or even mapped into a single course 
module.  
 
4.3 THE DIFFERENCES BETWEEN BAF AND IMAC SYS-
TEMS 
 
Both of these systems are roadmaps to integrate BIM in the 
architecture curriculum. But they have a different perspective. 
The BAF system’s steps are linked with 3 levels of the architec-
ture learning system  in UK. The IMAC system does not coin-
cide with academic levels. It is a general concept about meth-
odology and integration ideas. The IMAC system gives uni-
versities an opportunity to choose how and when they can 
integrate BIM to academic levels. So, it is more flexible than 
the BAF system.  
 
5 BIM INITIAL FRAMEWORK IN EGYPT: 
 
The main BIM concept consists in making integration between 
some aspects which are to be combined. It is also necessary to 
provide a consecutive learning process. Within BIM integra-
tion a number of interactions are carried out in multiple stages 
between several different fields. However these fields are 
common in some points. The architectural education in Egypt 
includes a range of separation courses. Some courses have 
common points, but in order to get the target in BIM concept 
they need to be integrated in one.   
 This concept will be applied in curriculum within a 
new BIM initial framework in four stages as it is shown in 
Figure 5:  

 
 

 
 

 

 

 

 
 
1- Preparation: at this stage students must understand the 
concept of BIM technology and the benefits of using BIM sys-
tem. Students also should develop every year on their own to 
get new tools and qualification to next stages.  
 
2- Qualification: students must be able to use the tools of BIM 
software to understand how these tools work before utilizing 
them in projects.  
 
3- Application: at this stage students should utilize BIM tools 
in projects to understand the principles of their work. Students 
also start getting advanced BIM tools in sharing information 
and module between architects working on one project.  
 
4- Collaboration: students master in using BIM technology and 

 

Fig. 4. The four stages of BIM framework linked with Bloom’s taxon-
omy 
 

 

 

Fig. 5. Initial concept of BIM in architecture education 
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obtain skills in sharing information and collaborating with 
other project’s fields. In this way they are trained to work on 
real projects.  
It is necessary to understand that BIM learning plan will effect 
on the three main aspects as it is shown in Figure 6:  

 
 

 
 
 
 
 
 
 
 
 
 
 

So, the main concept implies making a full BIM system in four 
stages (Preparation, Qualification, Application, and Collabora-
tion) by changing or adding some subjects to the curriculum. 
It is necessary to apply one of BIM software in projects. Both 
students and instructors take part in improving the BIM learn-
ers’ skills. Instructors teach BIM applications or are included 
in the teaching staff in lectures.  

 
4.1 BIM LEARNING CONCEPT DISTRIBUTION (BIM 
FRAMEWORK) 
 
As discussed above, the undergraduate level is the right time 
for BIM integration with AEC disciplines in curriculum be-
cause in this case students will support their knowledge in 
BIM by working on some projects under control of an academ-
ic supervisor. So having finished the academic level they will 
be able to workon real projects without any problems.  
The architectural curriculum in Egypt includes 5 years: one 
preparation year and four years in architecture. So the link 
between the initial concept of BIM framework and the curricu-
lum is shown in Figure 7:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This framework will be a prototype to make BIM integration 
with education in Egypt. It is an initial plan which will be 
applied to the architectural curriculum. The prototype will 
cover two principles at the same time as it is shown in Figure 
8: 
 

 
 
 
 
 

 

 

 
The initial BIM concept in architectural education will be inte-
grated within the Undergraduate BIM framework in order to 
create a BIM learning curve. Figure 9 shows the way BIM pro-
cess is distributed on the curriculum according to the educa-
tion system in Egypt:  

 
 

 
 

 

 

 

 

 

 

 

 
 
5.2 BIM framework distribution on academic levels: 
 
In this point we will show the details of BIM framework dis-
tribution on academic levels. But before this it is necessary to 
explain what the preparation year means.  
 Preparation year:  
It is the first academic year at university. This year is divided 
into two semesters during which students attend some cours-
es. They include foundation science courses (Mathematics 1, 
Mathematics 2, Physics 1, Physics 2, Chemistry and Mechan-
ics) and theoretical courses (English, Human needs and Intro-
duction to Engineering Materials, Introduction to Computer 
Science, Technical Drawing and Projection). After this year 
comes a specialist stage (Architecture, Civil Engineering, Me-
chanics, and Communications). A student’s transfer to this 
stage depends on his marks and rating during the preparation 

 

Fig. 6. BIM learning plan integration 
 

 

 

Fig. 7. BIM framework in architectural education, undergraduate 
level 
 

 

 

Fig. 8. BIM range learning cover 
 

 

 

Fig. 9. BIM learning curve in Egypt 
 

 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research Volume 9, Issue 5, May-2018                                                                                           17 
ISSN 2229-5518  
 

IJSER © 2018 
http://www.ijser.org  

year, and sometimes, if students intend to enter the architec-
ture department, they have to be tested in drawing and imag-
ination.  
 How we can include this year into BIM education? It 
is not a simple task as this is a general year and we can’t omit 
or change some disciplines, for example, courses in Materials. 
However such courses may help students in an indirect way. 
Students can learn about behavior of the materials which they 
use in design or construction. And this is also one of BIM 
tasks. Such knowledge and skills will be useful at the applica-
tion stage when students start making simulation or utilizing 
costs tools in BIM.  
 In the other side, the course in Technical Drawing and 
Projection is an introduction to the architectural drawing prin-
ciples. This course helps students to understand the principles 
of technical drawing. We can consider this course as a prepa-
ration stage for Architectural Drawing courses in the first aca-
demic year. Manual Drawing helps students to understand the 
connection between elements as well as improve skills in im-
agination.  
First educational year in architecture (non BIM models, Prepa-
ration to BIM stage): 

Preparation: this year is the illustration and preparation 
stage to the architecture science. Students must understand 
and train on the principles of design and architecture theory 
manually, they also should learn about building lifecycle. This 
knowledge and skills will reflect on the quality of modeling in 
BIM.  

BIM technology is not for design, it is for smart model-
ing. The quality of a product depends on the users’ skills, so it 
is necessary to enhance architectural skills before starting to 
use any computer tool (according to Point 2.2). Students don't 
need to learn using the CAD system or any other computer 
tool because it may have a bad effect on their skill in BIM 
technology. When students get used to the CAD system and 
expect that the BIM one is same, it takes much time to master 
another system. The process becomes difficult, there appear 
errors and conflicts. Utilizing computer tools at this level may 
kill the creative side of students’ skills [24] in design process 
and imagination [25].  

Students must learn the principles of architectural draw-
ing such as diminutions and building elements. They should 
be able to draw these details and connections between build-
ing elements by hand. At this stage students start to gain 
knowledge of material names and properties and learn the 
way technology influences the architecture field and projects. 
The stage also implies theoretical introduction to BIM technol-
ogy.   
  

Second year in architecture, 2D and 3D BIM modeling 
tools (Preparation and Qualification stages): 
Since this stage students are working in two aspects – within a 
preparation stage for mastering new BIM tools and learning 
more theoretical information about BIM in order to enhance 
skills in utilizing BIM tools in general (BIM conceptual 
knowledge and BIM applied skills). 

Preparation: at this stage students must understand 
the difference between the non BIM and BIM model in theoret-

ical and practical aspects and start using the main tools in 2D-
drawing and 3D-creation. After this they learn to edit small 
and basic elements of buildings (the knowledge they got with-
in courses in Building and Construction). The stage consists of 
standalone courses and is divided into two phases, theoretical 
and practical. The curriculum should also cover the principles 
of environmental design. This will help students to use simu-
lation tools of BIM software at the application stage.     

Qualification: this stage contains standalone courses. With-
in studio design students should model and present one full 
small project, utilizing BIM modeling tools and materials. At 
the end of the second year they make a simple render to one 
project (2D, 3D). This stage prepares students for working on 
larger projects using 4D and 5D design tools.  

Third year in architecture, 4D and 5D in BIM (Preparation, 
Qualification and Application): 

Preparation: at this stage students learn to understand 4D 
and 5D concepts of BIM within standalone courses. They mas-
ter utilizing simulation and coordination tools and one of sim-
ulation programs like Ecotect. The stage also implies an intro-
duction to parametric design using BIM technology.  

Qualification: at this stage students must understand the 
theoretical methods of simulation (4D) in BIM standalone 
courses and their application in one small scale project using 
real sun path and location. They also must be able to imagine 
its effect on design. At this stage students get training in coor-
dination concept (5D) to project’s elements. They should un-
derstand its influence on the costs and quality of the project 
and materials. The stage implies working on one project in 
teams. Students learn to organize work in one central file.  

Application: at this stage students should make a full 
project using 2D, 3D, 4D, 5D BIM tools in one project as appli-
cation to cover all the previous studying. They also learn to 
create full working drawing details and documentation needs 
to the project using BIM tools within working in drawing stu-
dio (medium scale projects like plans, sections, elevations, air-
condition ducts, firefighting pipes and electrical connections).  

Forth year in architecture, 6D and 7D in BIM (Prepara-
tion, Qualification, Application and Collaboration): 
Preparation: at this stage students must understand the con-
cept of sharing and management project files between archi-
tects in a team. They learn to make a collaborative design us-
ing BIM that improves the quality of projects. The stage im-
plies inter-disciplinary work within one project (for example, 
mechanical and civil engineering). Students are trained to or-
ganize their work in inter-disciplinary groups. 

Qualification: students must learn BIM by sharing files and 
tools between other specialists in the project. They should be 
able to utilize coordination and management tools and reduce 
the number of conflicts in a project. Students learn to solve 
conflicts between disciplines, report issues, understand con-
tracts and link a model with its data.  

Application: students must be able to create all documents 
and tables for project details and calculate the project costs by 
using one of BIM applications. They should know how to es-
timate the time of working process at construction levels 
through working drawing studios.  

Collaboration: the stage implies working in inter-
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disciplinary groups of architects in one large scale project (like 
civil engineer, MPE, electrical and mechanical engineers). It is 
a full application of all BIM courses within the academic pro-
gram. It is necessary to make this application in real projects 
with real contractors and under university supervision. We 
must be sure that students will be well-qualified to work on 
real projects after graduation.  
 

6 Conclusion 
BIM integration with the architectural curriculum in Egypt 
will take four steps. Every step will have  a level of integration 
value. This will reflect on students’ skills at every stage. Stu-
dents should understand BIM technology in theoretical and 
practical aspects.  
Transformation of the obsolete architecture education system 
in Egypt will provide students with a good position in the 
learning value. It will allow them to become international ar-
chitects and will give a chance to work in any international 
organization applying BIM technology. 
BIM technology will help students to deliver projects at un-
dergraduate and postgraduate levels faster and easier as well 
as to reduce the amount of mistakes at the level of design and 
construction. Moreover, this will have a positive effect on the 
economic situation in Egypt. 
 

7 Recommendations 
Building information modeling is thought to be one of the 
most important technologies in the architecture field. So, this 
paper recommends taking into account the integration process 
between BIM and the industry, for example, the way we can 
transform the system work in all companies in Egypt. Now 
there are some national projects, and we find it necessary to 
focus on using BIM while delivering them. It will have a posi-
tive effect on the Egyptian economy that was stalled in the last 
several years due to the lack of resources and money.  
In the other side, this paper is focused on the BIM framework 
at the undergraduate level. As for the postgraduate level, our 
framework suggests to initiate more theses in the sphere of 
BIM. For example, master degree and PhD in BIM may help to 
increase the quality of the framework’s results. It is also neces-
sary to add more details or dimensions to this framework. The 
technology is flourishing every day, and in this case we must 
think of a current framework that will cover all latest changes 
in the field. The suggested framework relates to other disci-
plines as well. It is highly important to start developing cours-
es in BIM that can be integrated with architecture sciences and 
allow to work with real projects after graduation. BIM is not 
only for architects, it is linked to all fields of building engi-
neering, including architecture engineering as well.  

REFERENCES 
[1] Yamani, Manal Ahmed, The relationship of architectural 

Education in University to practice profession architecture 
in Egypt, master theses, 2009, part 2, p. 5. 

[2]  Mahjob, Yasser, article, Using technology in architecture, 
http://ymahgoub.blogspot.ru/2012/05/1997.htm. 

[3] David B. Richards, AIA and Donald Simpson, AIA, BIM 
and the Future of CDs, Summer 2014 Issue. 

[4] Krygiel, E., & Nies, B. (2008). Green BIM: successful sus-
tainable design with building information modeling: 
Wiley.com. 
(www.academia.edu/5691332/Green_BIM_Successful_Su
stainable_Design_with_Building_Information_Modeling). 

[5] Becerik-Gerber, B., Gerber, D. J. and Ku, K. (2011). The 
pace of technological innovation in architecture, engineer-
ing and construction education: integrating recent trends 
into the curricula. Journal of Information Technology in 
Construction, pp. 16, 411-432, 414. 

[6] Amarnath Chegu Badrinath, Yun‐Tsui Chang and  
Shang‐H sien H sieh, A  review  of tertiary BIM  education 
for advanced engineering communication with visualiza-
tion. Article, July 2016. 

[7] Miller, G., Sharma, S., Donald, C., & Amor, R. (2013). De-
veloping a building information modeling educational 
framework for the tertiary sector in New Zealand. Paper 
presented at the IFIP International Conference on Product 
Lifecycle Management, p. 606-618. 

[8] Barison, Maria, Eduardo Toledo (2011). BIM Teaching: 
Current International Trends. Gestão e Tecnologia de 
Projetos. Gestão Tecnologia de Projetos. Brasil.p70. 

[9] Tuba Kocaturk, Arto Kiviniemi. Challenges of Integrating 
BIM in Architectural Education, Building Information 
Modeling – Volume 2 – Computation and Performance – 
eCAADe 31 | 465. 

[10] Christenson M., (2006), “Capabilities and limitations of 
Autodesk Revit in a construction technology course”, 
Oakley D. Smith R., (Ed.), Building Technology Educators 
Symposium, University of Maryland, School of Architec-
ture, Planning and Preservation, Lulu Enterprises, USA, p. 
55-62. 

[11] McLaren, S., (2008). Exploring perceptions and attitudes 
towards teaching and learning manual technical drawing 
in a digital age. International Journal of Technology and 
Design Education, pp. 18, 167-188. 

[12] Wong, K. A., Wong, K. F. and Nadeem, A., (2011). Build-
ing information modeling for tertiary construction educa-
tion in Hong Kong. Journal of Information Technology in 
Construction, pp. 16, 467-476. 

[13] Sacks, R. and Barak, R., (2010). Teaching Building Infor-
mation Modeling as an Integral Part of Freshman Year 
Civil Engineering Education. Journal of Professional Is-
sues in Engineering Education and Practice, pp. 136, 30-
38. 

[14] Hubers, J., (2010). IFC based BIM or parametric design? 
Int. Conf. on Computing in Civil and Building Engineer-
ing (ICCCBE). Nottingham: Nottingham University Press. 

[15] Kim, J., (2012). Use of BIM for Effective Visualization 
Teaching Approach in Construction Education. Journal of 
Professional Issues in Engineering Education and Practice, 
pp. 138, 214-223. 

[16] Becerik-Gerber, B., Gerber, D. J. and Ku, K., (2011). The 
pace of technological innovation in architecture, engineer-
ing, and construction education: integrating recent trends 
into the curricula. Journal of Information Technology in 

IJSER

http://www.ijser.org/
http://ymahgoub.blogspot.ru/2012/05/1997.htm
http://www.academia.edu/5691332/Green_BIM_Successful_Sustainable_Design_with_Building_Information_Modeling
http://www.academia.edu/5691332/Green_BIM_Successful_Sustainable_Design_with_Building_Information_Modeling


International Journal of Scientific & Engineering Research Volume 9, Issue 5, May-2018                                                                                           19 
ISSN 2229-5518  
 

IJSER © 2018 
http://www.ijser.org  

Construction, pp. 16, 411-432, 417. 
[17] BIM Academic Forum, B, (2013). Embedding Building 

Information Modeling (BIM) within the taught curricu-
lum. UK. p. 10. 

[18] https://www.liverpool.ac.uk/study/postgraduate/taught/bim-
msc/overview/, last access 16/2/2017.    

[19] Jennifer A. Macdonald, A Framework For Collaborative 
BIM Education Across The Aec Disciplines, 37th Annual 
Conference of the Australasian Universities Building Edu-
cators Association (AUBEA) The University of New South 
Wales, Australia, p. 223. 

[20] American Institute of Architects (AIA), (2006). Report on 
Integrated Practice, AIA, p. 1. 

[21] Jennifer A. MacDonald, University of Technology, Syd-
ney, BIM – ADDING VALUE BY ASSISTING COLLABO-
RATION, p. 11. 

[22] Bloom et al.'s taxonomy of the cognitive domain. Educa-
tional Psychology Interactive. Valdosta, GA: Valdosta 
State University. 

[23] http://www.nwlink.com/~donclark/hrd/bloom.html 
[24] Martin Stacey & Claudia Eckert, Cad System Bias In Engi-

neering Design, International Conference On Engineering 
Design Iced 99 Munich, August 24-26, 1999. 

[25] Denzer, A. and Gardzelewski, J., (2011). Drawing and 
Modeling: Analog Tools in the Age of BIM. In: Lynn, A.C. 
& Reitherman, R. (eds.) AEI 2011, Oakland: ASCE. IJSER

http://www.ijser.org/
https://www.liverpool.ac.uk/study/postgraduate/taught/bim-msc/overview/
https://www.liverpool.ac.uk/study/postgraduate/taught/bim-msc/overview/
http://www.nwlink.com/~donclark/hrd/bloom.html

	1 Introduction
	2 Procedure for Paper Submission Current situation with the architectural curriculum in Egypt
	2.1 Review Stage
	2.2 Questions and aims
	3 The need of BIM integration to the academic curriculum
	3.1 The international situation. BIM integration to curriculum in USA and UK

	3.2 ARCHITECTURE skills required for learning BIM and the addition programs
	3.3 The right time to integrate BIM to curriculum
	4 Forms of BIM framework in architectural education in the world
	4.2  IMAC Framework, Australia
	This framework will be a prototype to make BIM integration with education in Egypt. It is an initial plan which will be applied to the architectural curriculum. The prototype will cover two principles at the same time as it is shown in Figure 8:
	6 Conclusion
	7 Recommendations

	References



