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ABSTRACT: The growth of BIM technologies and their uptake within the AEC industry presents a new 
context within which to consider opportunities for collaboration. This extends the idea of ‘collaboration' 
as a closer relationship, cooperation and coordination between disciplines and consultants to improve 
efficiencies and reduce repetition.  

The industry is currently evaluating the potential advantages of collaborative modelling in the early 
stages of BIM acceptance and identifies new issues resulting as a consequence of centralisation of the 
model. Several of these issues parallel the scholastic impasse of student participation and the question 
of authorship. 

This paper will present a case study identifying attempts to develop design efficiencies within the AEC 
industry and describe research into new design teaching models. It will address the question of how 
design education might adapt or respond to new professional models of collaboration. 

Conference theme: Design Education 
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INTRODUCTION 

UniSA with UTS and Uni of Newcastle are conducting research into Collaborative Building Design Education (CBDE) 
using Building Information Modelling (BIM) within an Australian Learning and Teaching Council (ALTC) project grant.  
In all the participating Universities the Architecture, Engineering and Construction (AEC) disciplines are separated by 
campus, distance, course structures and/or software compatibility. The purpose of the project is to produce a 
framework of (BIM) teaching, which brings together the disciplines and consultants that make up the AEC industries.  
The modules and curriculum need to facilitate a variety of delivery modes to suit different institutions for example 
UniSA – intensive course, Newcastle – online/distance delivery courses and UTS – standard semester face-to-face 
courses. 

This paper provides a review of historical collaborative teaching models as well as existing BIM teaching models.  It 
will also provide crucial experiential knowledge of the early stages of BIM consolidation in the AEC industry.  It is 
intended that this paper be the first in a series in the development of cross-disciplinary curricula. 

Collaboration already exists in the AEC industry and has for some time. Due to the complexities of design and the 
fragmentation of specialty disciplines AEC professionals come together to pool expertise to generate a design 
solution (Kalay, 2003, p46). With the growth of BIM, and a corresponding increase in new types and modes of 
communicating on projects, the term collaboration has made a return with a more defined meaning. The aim of BIM 
technologies is to dramatically increase productivity and reduce inefficiencies that are particular to the fragmented, 
hierarchical form of collaboration of recent times.  Some Information and communication technologies are developing 
as a direct requirement for industry to find better efficiencies.  Other technologies are developing to solve problems 
that are occurring as a response to the introduction of new technologies.  The latter case is systematic of problem 
solving on the run.  This may have been the norm in the AEC industry in the past but as this paper will illustrate the 
‘unique office solution’ will not stand up in a global industry or educational framework of the future where 
standardisation and best practice will be the requirement for participation. 

This paper will describe an industry case study, which has integrated BIM and new information and communication 
technologies (ICT) into a large commercial project.  It will also identify four AEC collaborative course case studies 
that commenced prior to the current BIM evolution.  It is foreseen that this approach will bookend the development of 
collaborative design education and the teething problems with industry uptake of BIM.  Several areas fall in between 
and will not be addressed this paper.  These include existing industry development through buildingSmart, Natspec 
and Built Environment Innovation and Industry Council initiatives.  Software vendors likewise are providing industry 
and educational solutions for integration of BIM into practice and design education all should be addressed in 
separate paper. 
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1. COLLABORATION 

1.1. What is Collaboration? 
Within the literature related to concepts of collaboration and collaborative building design, the terms are often 
confused with cooperation and teamwork and need to be distinguished.  Cooperation relates to working together for 
mutual benefit, while collaboration relates to working together to achieve shared goals.  (van Leeuwen citing Kvan, 
2004, p1) 

An alternative definition of collaboration expands on the principles as it pertains to AEC industry or tertiary design 
education environment.  Industry professionals or students actively communicate and work together ‘to produce a 
single outcome, talking and sharing their cognitive resources to establish joint goals and referents, to make joint 
decisions, to solve emerging problems, to construct and modify solutions and to evaluate the outcomes through 
dialogue and action’. (Hennessy and Murphy 1999, p1)  
 
Hennessy and Murphy also distinguish between the notions of learning to collaborate versus learning through 
collaboration.  They draw on the work by Huber and Eppler (1990) of fostering collaborative skills in much the same 
way that learning problem-solving skills does not happen automatically through providing opportunities for problem 
solving. 

Traditional models of cooperation, teamwork and coordination (whether academic or in industry), as noted by 
Frutcher (1998), may allow for the development of design solutions.  These solutions are however generally 
independently derived, discipline directed and hence self-serving.  The fragmented or ad-hoc nature produces 
repetition, inconsistencies and conflicts.  Meetings and other methods of communication becomes the forum for 
detecting and resolving these inconsistencies rather than progressing the project.  Kalay (1998) echoes this point 
explaining that fragmentation leads to high cost of sequential design solutions.  Furthermore changes in team 
structure can slow or halt progress or create gaps of knowledge in a project.   

In the educational context the concept of teamwork is often mistaken for collaboration. Students simply divide the 
task up.  High achieving students could support an under achieving student, vice versa under achieving students 
benefit from the work and subsequent grade from high achieving students in the team.  Whilst under achieving 
students in a collaborative model at least observe the whole process hence the potential for greater understanding 
and learning is possible. Teamwork is also difficult to grade unless group self-assessment makes up some proportion 
of the overall assessment.  Furthermore requiring students to take on component or role based teamwork on projects 
reinforces a sense of specialising in skills rather than developing all the skill sets required to enter the AEC industry. 
 
Hennessy and Murphy (1999, p27) make the conclusion ‘that collaboration is an important aspect of problem solving 
which enhances learning (including planning) by making thinking more explicit and accessible and enabling pupils to 
construct joint understandings of tasks and solutions’.  
 

1.2. Why do we need it? 
To achieve integrated collaborative design and effective collaboration participants must ‘share views, assess the 
relative merits of a project from many different points of view, and reconcile the differences among them in light of 
shared, higher-level objectives. To attain such a state of mind, it is necessary to share more than information: it is 
necessary to share knowledge’.  (Kalay, 1998, p46) 

Collaboration at the earliest stage of a project enables all disciplines to influence major decisions when they are most 
likely to have the greatest impact; each discipline can input their knowledge and experiences.  Participants each 
contribute their particular discipline expertise at moments when they have the knowledge required and can 
understand and interact with others in the same way concurrently. (van Leeuwen, et al, 2004)  Hubers (2009) 
extends these ideas by discussing the complexity of building projects demanding a range of input discipline skills to 
complete a design solution. 
 
Sebastian et al (2009) provide one suggestion of why there is hesitation in the architectural industry to breakdown the 
hierarchical structure and incorporation of BIM on design projects. 
 

[If] the project participants are asked to contribute to improve the design and eliminate the design errors by using 
BIM, they should be entitled to a fair distribution of the additional profit from a successful project delivery with a 
higher quality and shorter time. Such agreement should be formalized in the division of tasks and responsibilities in 
the project organization.  (Sebastian et al, 2009, p10) 

 

2. COLLABORATIVE COURSE EXEMPLARS 

AEC collaborative courses prepare students for the industry workspace.  They provide students with experience of 
the division of responsibilities and techniques to handle negotiation and conflict resolution.  Collaborative courses 
however are far more demanding of time and resources (and budgets) than discipline specific courses.  They also 
require an integrated IT infrastructure capable of facilitating them. 



 

45th Annual Conference of the Architectural Science Association, ANZAScA 2011, The University of Sydney  

When … students confront the intensively collaborative reality of today’s AEC practice the inadequacies of their 
education suddenly become clear. (O’Brien et al, 2003, p78) 

2.1. Stanford University 
Stanford University has conducted the most extensive research in a collaborative AEC course, dating back to the 
nineties.  Fruchter (Civil and Environmental Engineering Department) studied the traditional teamwork models and 
created a collaboration tool kit to bridge both undergraduate and graduate AEC programs with industry.  She 
asserted that collaborative design and learning required computer support that addressed three critical areas: 

• time - both synchronous (face-to-face) and asynchronous types of interaction, 
• space - collocated settings vs distributed settings, 
• content sharing, exchange and information management. 

The ongoing research is based on a PBL (problem, project, product, process, people-based learning) pedagogical 
approach focused on team-based core activity built around a specific design project with a combination of face-to-
face (via videoconferencing), lectures (distributed over participating campuses) and self-directed work.  Students 
utilised communication tools to bring teams together over the web and used standard industry available software 
(initially AutoCAD™, more recently Revit™) to design and develop project proposals.  A substantial component of this 
course is observation and analysis of the course structure and project results. 

The high level of industry participation (practitioners involved in teaching) and heterogeneous network of computer 
hardware and software make running a course of this type funding dependent. ‘Development, field testing, and 
revision of the PBL course is time, resource and budget intensive’. (Fruchter 1998, p143) 

The success of the Stanford example has been largely due to close links with industry (Autodesk, Sun Microsystems, 
Intel) and access to research funding that allowed for the issues of time, resources and budget to be addressed.  The 
closeness to industry partners also enables integrated solutions to address interoperability and information exchange.  
Early in this project an affiliation took place with Industry Foundation Classes (IFC), the Industry Alliance for 
Interoperability (IAI) and International Standard Organization Standard for The Exchange of Product model data 
(ISO/STEP).  These affiliations were crucial to the distance-learning focus of the PBL Laboratory and also provided a 
conforming set of standards for IT inputs when a variety of contributors are involved on a project. The Frutcher model 
developed a distributed learning model aimed at team sharing on a specific project with an evaluation component on 
the project performance. 

The Stanford course over its incarnations has used a number of networking and analysis tools, some of which were 
not available to the mainstream AEC industry.  It has recently moved from AutoCAD™ to BIM (Revit™) as preferred 
design software. 

2.2. ITC-Euromaster  
A program initially developed by seven European Universities to increase knowledge and application in Information 
Technology in Architecture, Engineering and Construction (IT in AEC) for graduates of civil, structural and building 
engineering as well as architecture.  The program is unique not only because of its content, which covers various 
related IT-topics, but also in the way it is organized and executed and the didactic methods used. It is based on a 
commonly agreed curriculum and is delivered using distance-learning technologies. (Menzel et al, 2006, p476) 

The main purpose of the ITC-Euromaster project was to develop a commonly agreed curriculum in IT in AEC. The 
curriculum aimed to complement the existing portfolio of teaching programs and meet the growing demand for IT-
skills in the AEC sector. Partner institutions developed individual modules in the curriculum. Teaching materials were 
prepared in digital form, conforming to available e-learning standards. (Menzel et al, 2006, p479) 

The partner Universities pooled courses in the curriculum based on four skills sets: 

• information management; 
• knowledge; 
• communication; 
• business/management. 

The current framework consists of two components: the Course Management System (CM), which is the entry point 
to the program and a Virtual Classroom (VC). (Menzel et al, 2006, p481)  The main function of the CM is to enable 
access to teaching and learning material, as well as other relevant functions (e.g. forums) and information (teacher 
and student list, timetables etc.) from the Internet. The course management system is based on the Modular Object-
Oriented Dynamic Learning Environment (Moodle™) and the VC is supported by ClicktoMeet™ videoconferencing 
system. (Menzel et al, 2006, p482) 

The ITC-Euromaster network has become self-sustaining after being initially funded as a EU-project.  It has achieved 
one of its core intentions of developing a critical mass of transferring knowledge and technology not only in the AEC 
disciplines but also into the Facility Management industry. 
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2.3. University of Illinois at Urbana-Champaign and the University of Florida  
The Collaborative Design Processes (CDP) Master’s level course built on the knowledge of the Stanford course and 
aims to develop an active learning environment and enhance information technologies with two partner institutions.  
Students from structural engineering, architecture and construction management work in remotely located teams on a 
design project.  

In addition to the design project the students must develop methods for improving the team process through a 
component of reflective assessment.  Students must evaluate and integrate technologies into the design project.  
They must also improve on the work processes and make recommendations for the development of collaborative, 
multi-disciplinary design software tools.  Recognising that breakdown in group dynamics, differing cultural 
perceptions and the constraints of distance learning can reduce the standard of the project outcome, it was 
concluded that smaller teams reduce conflict and allow each member a larger role on the project.  Yet it was also 
concluded that larger teams produced more effective group discussions. 

The CDP course utilises only readily available information and communication technologies - Microsoft NetMeeting™, 
Bricsnet Project Center™ and Autodesk AutoCAD™ and recently Revit™. 

2.4. Eindhoven University of Technology  
The Eindhoven Collaborative Design course is very similar to the Illinois/Florida CDP course.  Students graduate with 
a Master of Science with a curriculum covering architecture, building and planning.  Students are drawn from design 
management, architecture, building physics, construction management, structural engineering, urban planning and 
building information technology programs.  

The course focuses less on the design project and far more on the social aspect of collaboration and students’ 
individual reflections of the course. Students could in fact (although not desirable) fail the project but pass the course 
as an evaluation process and self-assessment forms the substantial assessment component. The team exercises 
and design project make students aware of the organisational and social aspects of designing in teams but this is 
almost secondary to the observation and self-reflection by the student on their experiences of the course, identifying 
what they have learnt and evaluating the information and communication tools used. 

The conclusions from this collaborative teaching model suggest that collaboration is much harder to achieve when 
students have perceptions and preconceived ideas through traditional cooperation and coordination courses.  The 
experiential learning model of this course relies on effective learning through doing the experience is in itself and less 
on theory and examples based teaching. 

3. REFLECTIONS OF THE EXEMPLARS 

There are two major outcomes of the review of collaborative courses in this paper.  The first is that most collaborative 
course have been initiated and driven by engineering departments.  The second is that most collaborative courses 
are at graduate/ Masters level with very few at an undergraduate level, this due predominantly to prerequisite 
knowledge required to perform the project assignments.  O’Brien states that ‘students entering the class were 
expected to have significant academic training in their respective fields and that ‘most students also had some 
professional work experience’. (2002, p82) Menzel (2007) notes that there is a general lack of correlation between 
what is taught in the academic setting and what is required to work in the AEC industry.  A common belief that 
computer use will be acquired in the profession is common in undergraduate education.  This goes against the case 
studies in this paper, which specifically offer courses to students with at least knowledge of basic technology relevant 
to their discipline.  Johnson and Gunderson cite Smit’s assertion that ‘the industry has a legitimate expectation that 
graduates in AEC fields be versed in the latest information and communication technology to assist in technology 
integration’. (Johnson and Gunderson, 2007)  
 
Johnson and Gunderson (2007) also make several points about educational changes in the AEC industry from the 
Construction Management (CM) perspective. Their study into the recent trends in the AEC industry concluded that 
whilst, much work had gone into integrated project delivery (IPD) and standardising of BIM, that ‘the concept of 
horizontal integration, (is) more of a vision than a reality’. They contend that the AEC disciplines are still working in 
their own industry silos due to: 
 

• the current state of BIM technology including lack of interoperability;  
• liability and ownership issues; 
• education; 
• lack of experience. 

 
They conclude that successful implementation of BIM in AEC (and FM) will require a fundamental shift in the way 
projects are designed, constructed, and managed. Much of this shift includes significant collaboration among the 
many project participants, which is a main focus of IPD.   (Johnson and Gunderson, 2007)   

It is not possible to creatively model vague ideas in a relaxed way; a precise strategy is needed. In fact the designer 
becomes a programmer. Many designers don’t like that. [On] the other hand the parametric programs are complete 
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CAD programs and can deliver bills of quantities, 2D sections with all annotations needed for permissions, unfold 
geometry into parts and generate files with these parts that can be sent to CNC-machines etc.  

We might wonder if this IFC/BIM approach that started in the seventies will ever be broadly accepted, if architects 
have to do the work with expensive software, inputting all the information that other parties need, without receiving 
extra remuneration and with loss of control over the design process.  (Hubers, 2009, p8) 

The challenges of implementing a comprehensive curriculum are magnified by a lack of expertise within many 
programs due in part to the relative newness of the concept of BIM and its complexity.  Collaborative courses will 
require significant investment in the change over to BIM from a traditional AutoCAD environment. The coordinated 
integration of BIM knowledge throughout a curriculum requires more than a single point of expertise.  Thus, even if a 
content expert is found within the teaching staff of a program, this single point of expertise may not be sufficient.  
Another significant challenge is that universities are not structured to easily facilitate collaboration across disciplines, 
nor do all universities have each of the requisite programs. Additional challenges are related to the diversity (and 
complexity) of the relatively new software tools. (Sebastian et al, 2009) 

Two other projects worth mentioning for their contribution to the area of integrated project design are.   

BIM Application for Integrated Design and Engineering in Small- Scale Housing Development: A Pilot Project in The 
Netherlands initiated by HZ University of Applied Sciences and TNO –the Dutch organization for applied scientific 
Research.  This project (Sebastian et al, 2009) analyses how BIM has been used in an integrated design and 
engineering development.  It is unique as it sets the focus on the residential sector and particularly small to medium 
(enterprises) projects. 

Collaborative Design In Protospace 3.0 at the Delft University of Technology (ITC Euromaster member). This lab for 
collaborative architectural design is currently discussing the future of IFC based BIM versus parametric design. 
(Hubers ,2009) 

 
4. INDUSTRY CASE STUDY  

This section provides the first of a series of case studies currently being undertaken by the author that observe 
implementation of BIM in the design industry.  It is the intention of the research to illuminate the transition issues and 
benefits of implementation.   

The Project: South Australian Health and Medical Research Institute (SAHMRI) 

The project is a $200M multistorey research facility consisting of Wet & Dry Labs, Administration areas, a Vivarium 
and support/infrastructure facilities for the above. 

4.1. Team 
The team consists of the client and fifteen consultancies. 

BIM was put forward as an optional service as part of the initial bid by the project team and was endorsed by the 
government. 

From the design team’s point of view, BIM was seen as the next step in the progression of delivering buildings in the 
future. This capability had been around for a number of years through various software applications, but had not been 
fully embraced in any major project to this point.  Utilising BIM on this project was primarily to benefit the areas of 
coordination & collaboration. Being a research facility, this project would be services intensive, and would require 
extensive coordination and collaboration between architectural design, services & structural engineering disciplines. 

4.2. Software 
Autodesk Revit™ is the common platform utilised by each team discipline to create the respective models and was 
used to produce the hardcopy documents for design and documentation. 

To attain more detailed information on clashes, all Revit™ models were saved out as Navisworks™ files and 
combined into Navisworks™ to enable detailed clash detections which generated reports with coordinates and types 
of clashes, i.e. architectural & services clashes, architectural and structural clashes, mechanical and hydraulic 
clashes etc. This enabled each discipline to identify their clashes and coordinate accordingly. 

The architects also utilised Rhino™ with Grasshopper™ to model the façade of the building. This was linked into an 
energy-modelling program to enable development of the façade through analysis of heat loads, locality and other 
environmental conditions, which impacted the building.  

Solutions to file inoperability and sharing are to be addressed on an ongoing basis on this project but will also be 
addressed on an individual basis by each team discipline before similar projects are commenced.  The author will 
endeavour to follow a subsequent project from inception to construction completion to review the software choice, 
improved operability and file sharing as well as to identify benefits of the process.  
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4.3. File Management 
As the model progressed, each discipline created a copy and purged irrelevant information such as drawing sheets 
and details to create a compact 3D model. This model was then uploaded onto the file management software, 
Aconex™, once a week to the rest of the team. Aconex™ is also used as the document management system for the 
project, capturing all issues of drawings, reports, RFI’s, general correspondence, instructions etc. 

Weekly meetings were held to enable resolution of major clashes, which involved the coordination of multiple 
disciplines. Even though Aconex™ was used as the document/information management system, traditional emails 
were still used for daily communications on minor issues.  Tele and video-conferencing with desktop sharing utilities 
enabled discussions with the project partners located globally. 

The Adelaide based architects were able to use their New York office, and the specialist design partners in San 
Diego (RFD), worked together on a 24 hour workday due to time zone differences between the US and Australia. The 
NY office was engaged to develop the façade design into a workable solution. Their use of 3D and energy modelling 
was vital in this instance. The Adelaide office issued information to NY at the end of the working day followed by a 
videoconference at 7.30pm (6am NY time). They would then develop the design during their working day and issue 
the results by the end of their working day where another videoconference at 7.30am that morning (6pm NY time) 
would discuss any matters. 

4.4. Setup costs 
The purchase of the software and training of staff was the largest financial outlay for most of the project team.  For 
the architects this was the first Revit™ project in Adelaide, and they did not have an established resource pool of 
personnel to draw upon. Recruitment of additional staff with Revit™ experience was part of the process. Retraining of 
existing staff was also undertaken. Woods Bagot’s utilisation of Archicad™ for many years made the transition to 
Revit™ a little easier, as the basic principles behind the software is similar, i.e. one model with object/component 
based elements. 

4.5. Shortcomings of BIM 
Generally observations of this project suggest that the BIM process has been relatively successful however some 
shortcomings have been identified. 

The concept behind an interdisciplinary model is a sound one, but with this project, having models being issued on a 
weekly basis meant that each discipline was working on a superseded model by the end of the week. A better 
arrangement would be to create of a project server on which all of the models could be stored and accessed. This 
would give one ‘live’ centralised base for all disciplines to work from.  

This poses a number of issues: 

• location of server; 
• the connection speed between the server and each consultants/team member’s office would need to be 

sufficient bandwidth to allow quick uploads and downloads of large files; 
• maintaining security of the data and each disciplines network; 
• how do the team members overcome the limitations of linking in such large files from various disciplines; 
• how do the team members  issue drawings if the models are always in flux, i.e. being worked on and 

updated? 

The key cost in the adoption of BIM is the initial outlay for the software and training and the subsequent reduced 
productivity for a short period caused by the latter.   

4.6. Benefits of BIM 
Overall, all AEC consultants have acknowledged success with the process of integrating BIM on this project. It 
enabled them to push the design beyond what was initially anticipated due to the modelling and verification process 
through BIM. A number of major coordination issues were identified and resolved early in the process and the 
collaboration process was assisted by the ability to review and assess a 3D model of the building.  

A study, commissioned by the Built Environment Industry Innovation Council (BEIIC) and managed by 
buildingSMART Australasia has shown that "the use of Building Information Modelling (BIM) by those involved with 
the design, construction and operation of buildings will dramatically increase their productivity". 

The use of energy modelling and linking that data back to a 3D model to generate the form was a revealing part of 
the process and a benefit to the architectural team.  Interestingly, all project partners agreed that the traditional 
method of sitting down with a drawing and discussing issues were still the backbone of the collaboration process. 

4.7. Reflections on the industry case study 
Addressing issues from the industry perspective may offer assistance to methods of developing collaborative BIM 
integration in design education as some of the conditions are unique to both situations, namely the utilisation of BIM 
to initiate change toward collaborative management of a project. This in conjunction with methods to develop greater 
interoperability between members of a project team enhances team or discipline specific skill sets.  In the educational 
context these industry-driven methods and solutions are likely to be taken up by educators as there simply isn’t 
currently the capacity to develop from within the academic setting a set of solutions to experiential relationships and 
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outcomes.  Architecture schools in particular are addressing the shortfall in BIM teaching capabilities by employing 
industry experience and knowledge: a rather ironical situation. 

There are certainly some issues to overcome with the use of BIM on major projects, some of which have been 
discussed earlier. For the model to be fully utilised it needs to be ‘live’ so that each team member is always working 
with the most current information. This however means that all parties need to ensure that their models are up to 
date, which does not always happen.  Also the rollout of the software, development of standards/protocols, standard 
library parts etc, are not unified are being created from scratch by each team member office on the project. BIM 
trained staff/graduates are becoming more available as the market grows. Retraining of staff can also negate the 
shortfall of BIM operators.   

The key issue of model, information and file sharing or the lack of interoperability is being developed by the 
International Alliance for Interoperability (IAI).   

 

CONCLUSION 

There is opportunity and potential in AEC related university courses for supportive environments suitable for 
collaborative learning within the structural systems of a changing academic delivery. Only through discourse and 
(BIM) modelling interactions with objects and each other can evolution of a truly integrated design environment occur.  
However the role of the academic, in task structuring and preparation for student understanding of collaborative skills, 
might play as much of a part for its success as the information and communication technologies. If the academic 
setting can adapt to the industry requirements for greater technological knowledge from their graduates, support the 
nurturing of collaborative skill teaching, and place this in an environment for distance/online teaching mode, then BIM 
based collaborative building design education is not only possible but desirable for the experiential benefits to 
students. 

Several preconditions (at UniSA) make the potential for the establishment of a Collaborative Building Design 
Education (CBDE) favourable.  The course management system Moodle™, virtual classroom Adobe Connect™ and 
BIM software Revit™ are all integrated information and communication technologies suitable for CBDE. 

An important question and all be it a concern of the adoption of standards and uniform acceptance of BIM in the AEC 
industry is what impact will this have on design and design education? 

Is it possible that simulation and virtualisation of the building model may in fact cause assimilation within the design 
industry and moreover in it’s educational context.  Adoption of BIM software within university courses is now at the 
expense of tradition 2D documentation courses, which is fine in terms of progress and improving design efficiencies, 
but is it also at the expense of tradition design virtualisation tools. To be more clear the argument that the rapid 
increase in 2D drafting or CAD in the 1980’s has lead to a decline in or at least a perception of a reduced capability to 
design freely without constraints or restrictions.  Two outcomes that are beginning to appear as a polarisation of this 
process. Firstly that the ‘Art’ in Architecture is going to resist choose not to teach digital technologies within the 
context of curricula or secondly that they possibly concede completely to BIM and wonder why so much of the 
resultant designs are efficient but hardly new or innovative.  As a design tool BIM restricts ‘freedom’ as well as 
requiring considerable construction knowledge.  It also is less relevant to studio-based courses (where this is less 
emphasis on construction) but at the same time may open discussion into whether these need to be modified. 

I am not at all implying that the need for agreed upon standards and protocols for BIM use or the development of 
collaborative courses isn’t important or a priority within AEC education moreover reinforcing a hope that design 
schools also develop independent means to integrate digital technologies of all types into design education. 

This paper as a work in progress is in the early stages of exploring collaborative teaching context for a BIM focussing 
design industry.  The recommendations to the ALTC group are to explore further all forms of collaborative teaching 
solutions.  The first attempt may be to merely integrate components of courses with or without operable software 
capabilities.   

It is crucial to find global examples of current or proposed courses in either collaborative building design and/or BIM 
and assess not only the ICT components but evaluate the teaching and learning moods against the historical 
exemplars.  An ongoing dialogue with industry about the requirements for future industry structures must be adopted 
concurrently.  Perhaps more collaboration between academia and industry is the first step for successful inception of 
a collaborative course. 
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