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1 General	Introduction	to	Course	Manuals	

1.1 Background	and	purpose	

Digitalization is transforming the real estate and construction (REC) sector and a key feature 
of this transformation is Building Information Modelling (BIM). BIM refers to the digital 
representation of buildings and construction operations and it offers opportunities for 
improving education and training through data rich virtual environments in which project-
based learning experiences can be designed and delivered. This could fundamentally change 
the education and training of REC sector professionals from managers to site workers.  
 
The BIM-enabled Learning Environment for Digital Construction (Benedict) project is an 
Erasmus+ Strategic Partnership between Tallinn University of Technology (TalTech), 
Tampere University (TAU) and the University of Bologna (UNIBO) aimed at leveraging the 
possibilities of BIM to enhance education and training by developing an innovative, BIM-
enabled Learning Environment (BLE). The BLE platform is an integrated Moodle – DiStellar 
installation that is publicly available at www.bim-enabled-learning.com .  
 
To demonstrate the application of the BLE in learning, the project team has developed a series 
of three pilot course modules that apply BIM-enabled learning using the BLE. These are: 
1) Design Management - lead by TAU;  
2) Risk Management - lead by TalTech;  
3) Time Management - lead by UNIBO. 
 
As the BLE is a novel and innovative concept, it is important to provide clear and easy-to-use 
guidance materials for all potential users. The purpose of this course manual (which is part of 
a set of 3 manuals – 1 manual for each module) is to ensure that interested stakeholders 
(programme directors, teachers, trainers, students, trainees) have access to the full details of 
the pilot modules so that they can: 
• make use of the modules directly, or, 
• adapt them to suit their own purposes, or, 
• use them as templates for creating their own modules, or, 
• simply gain ideas and inspiration for their own, related projects. 
 

1.2 Objectives	and	scope	of	the	pilot	modules	

The pilot modules were designed to demonstrate how teachers and students of construction-
related disciplines can leverage Building Information Modelling (BIM) in their learning 
activities for:  
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• Visualizing the project 
• Simulating building scenarios 
• Analyzing and designing buildings and building elements 
• Identifying conflicts between systems 
• Developing estimates, e.g. for materials quantities (bill of quantities BOQ), activity durations 
(time schedules), costs (budget) 
• Design and build decisions 
• Project and construction management applications. 
 
All partners were actively involved in the design, development and validation of the learning 
activities. A comprehensive evaluation tool to assess the modules was developed and applied 
by the Centre for Engineering Pedagogy at TalTech. (The resulting evaluation and assessment 
toolbox for BIM-enabled learning has been separately reported). The pilot modules were 
demonstrated to stakeholders at the Benedict project’s 2nd Multiplier Event that was held in 
Tallinn in June 2022 and were directly used to teach students during the 2022/23 academic 
year in all 3 partner universities. 
 

1.3 Structure	of	the	Course	Manual	

All course manuals follow the same basic structure: in section 2 a brief introduction to the 
subject of the particular pilot module and why it was chosen is given. Section 3 describes the 
intended learning outcomes and section 4 presents the structure and delivery process for the 
module. Teaching methods and assessment procedures are described in sections 5 and 6 
respectively, and, an overview of the teaching materials is provided in section 7. All the actual 
slides, assessment forms, assignment templates, etc. are attached to the manual as appendices.  
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2 Introduction	to	the	Design	Management	Module	
Design Management was chosen as a topic as collaboration and coordination are at the centre 
in design management. These functions and competences are becoming more and more 
important in the Real Estate and Construction industry. BIM is argued to enable improved 
collaboration and coordination not only due to its highly visual nature, but more due to the 
technical abilities for sharing information and for 3D coordination. Therefore, this topic suited 
well to test BIM-enabled learning.  Concept design stage was chosen as a more specific stage 
to be focused on. This enabled the focus on analysis, simulation and integration execution and 
the length was also suitable for the initial pilot module implementation, to test the concept. 
The course activities are undertaken in the form of role play and simulation of the concept 
design process.  
 

3 Learning	Outcomes	
On completion of the design management module, it is expected that the student: 

• understands the concept design stage processes, the connection between different 
roles, design disciplines and design options; 

• understands their own role and is able to function in their role independently and 
to collaborate and communicate with other stakeholders; and 

• knows the common BIM requirements and is able to apply them into their role 
specific tasks. 

4 Module	Structure	

4.1 Scope	of	the	module	

The module focuses on the concept design of a project, and on the analysis, simulation and 
integration execution, not on the actual design tasks in the project. 
Topics include, but are not limited to 

• Spatial programme evaluation 
• Design review 
• Design schedule development 
• Cost estimation 
• Model validation 
• Documentation of meeting minutes and agendas 

 
 
 

 



 

The European Commission support for the production of this publication does not constitute 
an endorsement of the contents, which reflects the views only of the authors, and the 
Commission cannot be held responsible for any use, which may be made of the information 
contained therein.  
  8  
 

4.2 Module	delivery	process	

Students work individually and collaboratively on a simulated project to complete concept 
design stage activities. As design management happens between multiple parties in a project, 
students adopt the roles of these parties to work together as a design management team. 
Faculty’s role is to facilitate the process and to provide feedback and advice as needed. 
The module consists of:  
1. An introductory lecture on Building Information Management 
2. Four design management meetings (figure 4.1): 

I. Opening meeting for project introduction and role selection 
II. 1st design meeting to discuss the design 

III. 2nd design meeting to discuss the further developed design 
IV. Stage gate meeting to conclude the concept design stage 
 

 

 
Figure 4.1 Timeline for the Design Management module delivery 

 

5 Teaching	Methods	
This is a project-based module relying on social constructivism and students as independent 
(from teachers) learners. 
 
Students are organised into stakeholder groups (Client, Architect, BIM coordinator, etc.) and, 
to an extent, students' specialisations (architecture, construction management, structural 
engineering, etc.). Depending on the students’ specialisations and number of students on the 
module, stakeholder groups’ sizes vary from one student to multiple. Students work in their 
roles sequentially and in collaboration to analyse, simulate and integrate the building design 
using BIM model(s) and other available resources. Students work independently, both 
individually and as a project team. Faculty members’ and industry mentors’ role is to 
facilitate the process at agreed milestones, which include the design review meetings as a 



 

The European Commission support for the production of this publication does not constitute 
an endorsement of the contents, which reflects the views only of the authors, and the 
Commission cannot be held responsible for any use, which may be made of the information 
contained therein.  
  9  
 

minimum. Students run the meetings. Facilitators’ role in the meetings is to provide feedback 
and advice as needed. 
 
Introductory lectures are offered to introduce the module, the project, and depending on the 
students’ previous knowledge to introduce BIM as a concept. Supporting resources on 
specific topics are offered as needed during the module. 

6 Assessment	Procedures	
Formative assessment is provided at the end of each meeting in the form of facilitator feedback. 
Summative assessment is based on students’ active participation in the meetings and in 
performing the required role-specific tasks. A pass/fail grading system is recommended for this 
module as it is based on active collaboration and the focus should be on ensuring that all 
students are engaged and actively work through their role-specific activities. It is also possible 
to arrange a quiz at the end of the module to test how well the students have achieved the 
learning outcomes. For the initial pilot module implementation at Tampere University, as it 
formed part of a larger course, a few module-related questions were included in the overall 
course exam. The exam questions were formulated as follows: 
 
Name your role in the Design management simulation project 
Name two other roles in the project and explain 

• How you (in your role) collaborated and communicated with these roles in the project? 
• How your collaboration assisted in the achievement of the project goals? 

 

7 Teaching	Materials	and	Sessions	

7.1 Introductory	Lecture	

The introductory lecture is an introduction to Building Information Management (BIM). The 
detailed content of this depends on students’ previous knowledge on BIM. The material 
provided in Appendix A.1. is suitable when the students have very little or no knowledge on 
BIM. 
 
The BIM intro quiz can be used at the end of the introductory lecture either as an individual, 
pair or group activity. The quiz material is provided in Appendix B.1. 

7.2 Opening	meeting	

The opening meeting sets the scene for the entire module. It gives students an overview of the 
module, the project and prepares them for the design management meetings. This requires 
students to familiarise themselves with the module, the project and the roles. In the opening 
meeting, students/student groups choose their roles through a negotiaton process with other 
students. Information about the roles may be provided before the meeting, especially if the 
students are at the beginning of their studies and do not have a full understanding of all the 
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roles. More information about the roles and the role-specific tasks can be found in the BLE 
itself. Powerpoint slides for the module and the project introduction are provided in Appendix 
A.2 and A.3. 
 

7.3 Design	management	meeting	1	

Between the Opening meeting and the Design management meeting 1 students familiarise 
themselves better with the project, their role-specific tasks and materials. The architect in the 
project is given (as this module does not include full design tasks) the first development of the 
concept design to be introduced in the meeting. This is in the form of a Building Information 
Model. Other role-specific materials include e.g. spatial programme (spreadsheet) and 
materials that students have found themselves by investigating the project. 
 
Design management meeting 1 begins with the architect to present the concept design. 
Preliminary project schedule and cost estimation are introduced  by the scheduler and cost 
estimator. These are all discussed and evaluated in the meeting. Students in other roles, such 
as structural, geotechnical or MEP engineers, are to engage with the design and provide their 
advice and comments on the design. The project manager is to run the meeting and record the 
minutes of the meeting. At the end, the client confirms how they want to proceed with the 
design. Communication and project management tools are to be decided in this meeting, if not 
decided already in the Opening meeting. Material is prepared by the students. 
 

7.4 Design	management	meeting	2	

The concept design is further developed between the meetings. This includes the development 
of the design itself, the project schedule, cost estimation, a draft BIM Execution Plan and any 
other plans by the project parties. Students should communicate and run their own meetings 
between the design management meetings as needed. The next version of the development is 
then introduced by each party to the client and the rest of the design team in the Design 
management meeting 2. As the BIM model was introduced in the previous meeting, this should 
now be used for data extraction for cost estimation purposes. An application for this is provided 
in the BLE itself. Material is prepared by the students. 
 

7.5 Stage	gate	meeting	

Stage gate meeting refers to the end of the concept design stage and as the name implies, 
focuses on closing the project stage in order to move to the next stage. As previously, students 
should communicate and run their own meetings between the design management meetings as 
needed. The final concept design is introduced to the client in the Stage gate meeting by all 
parties including the design itself, the developed project schedule, cost estimation, BIM 
Execution Plan and any other plans as applicable. The client makes a decision on how to 
proceed to the next stage. Material is prepared by the students.  
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7.6 Assessment	

Formative assessment takes place as feedback and discussion after each design management 
meeting. 
 
Summative assessment includes evaluation of student participation and engagement, and exam 
questions. This is discussed in chapter 6.  
 
Students are required to reflect on their own learning experiences during the module. An 
example questionnaire format for the self-reflection exercise is provided in Appendix C.1. 
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A.1.	BIM	introduction		
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A.2.	Introduction	to	the	module	

(From next page) 
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A.3.	Introduction	to	the	project	

(From next page) 
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Appendix	B	–	Activity	Materials	

B.1.	BIM	intro	quiz	

(From next page) 
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Appendix	C	–	Assessment	Materials	

C.1.	Feedback	questions		

(From next page) 
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1. What did you like about the Design management simulation? 
2. What did not work well in the DM simulation? 
3. Was there enough guidance or resources for you to complete your tasks in your 

role? If not, tell what could have been added/improved. 
4. How did the collaboration and communication work with other students (e.g. 

other roles in the project)? 
5. Any other comments or suggestions for improvements? 

 


