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1 Introduction to BIM 4 Placement Project 

BIM4PLACEMENT is a European Union project which is co-funded by the Erasmus+ program. The 
countries: Italy, Norway and Finland are participating for the project to deepen the knowledge on 
building information modelling (BIM) implementation and BIM-related training in each country and 
at European level. Figure below illustrates the project coordinator and partners’ map. 

 

 

Figure. Project coordinator and partners’ map 

 

1.2 Scope of the overall project BIM 4 Placement 

BIM software are used to plan, design, construct, operate and maintain many kinds of buildings 
and infrastructures. BIM has been implemented more and especially in architecture, engineering 
and construction (AEC) industry and facility management (FM) industry. In addition, BIM related 
teaching and training has been initiated in universities, vocational education institutes and other 
private organizations. In addition to that, it has created many employment opportunities for the 
civil or structural engineers and architects. Many countries in Europe have implemented BIM to 
improve the productivity of the industrial process. However, it may be not yet sufficiently known 
and spread in Italy. However, Finland and Norway can be considered as the earliest adopters of 
BIM in Europe, and it has been for years at the forefront of BIM. Moreover, Norway has started 
BIM research and development and nowadays Norway can be considered as one of the leading 
countries who is using BIM. 

Although BIM has been implemented in AEC/FM industry, there are lack of tools validated at 
European level for training in BIM. One of the aim of this project is to disseminate the BIM 
experiences, practices and knowledge between Northern Europe (i.e. Finland and Norway) and 
Southern Europe (i.e. Italy). Specifically, Italy will have the opportunity to learn from the European 



 

best experiences while Finland and Norway will have the opportunity to expand their international 
BIM-related network of institutions and companies and update their knowledge from mutual 
exchange of best practices and innovation of training tools. Currently, BIM experiences/practices 
can be disseminated through transnational cooperation. 

This project will help to deepen knowledge about BIM as a skills' development training subject for 
employability goals, upgrading existing training tools and professional qualifications and creating a 
network to promote work-based learning with special attention to apprenticeship. For this project, 
Italy, Finland and Norway are participating as partners. The motivation of BIM partners to 
participate in the project is strongly connected to the observation of local needs and the 
acknowledgement about the necessity to try to cover the gap between skills’ qualifications levels 
and the requirements from job market. In addition, it is expected to upgrade and modify the existing 
training tools and training programs to improve the effectiveness of teaching and learning. The 
following intellectual output will be the focus; 

1) Comparative research "BIM as driver for employment" (publication) 

2) Carrying out BIM training programs at each partners in each country 

3) Development of a game based learning tool for training beginners from various 
environments 

 

  



 

 

2 Introduction to Output 4 

 

2.1 Why to use game based training tools? 
 
A game can be defined as “An immersive, voluntary, and enjoyable activity in which a challenging goal 
is pursued according to agreed-upon rules”1. Integrating of educational elements in games will 
enhance the learning process2. Furthermore, serious games are the games designed not only for 
entertainment but also for education. A serious game can create competition, curiosity, collaboration 
and individual challenge among players. Moreover, game-based learning (or GBL) is an approach that 
is used to practice of learning using serious games. During GBL process, the serious game becomes a 
part of the learning process achieving specific learning outcome. There are many advantages of GBL, 
such as better learning experience, better learning environment, instant feedback, prompting 
behavioral change applicable to the most learning needs and bringing digital model to classroom desk. 

 

2.2 The idea of a game based training tools for BIM beginner learners  
 
One of the purposes of the BIM4Placement project was the definition of a user friendly tool addressed 
to beginners from different environments: students in VET courses, students at university, workers in 
need of re-training specifically on BIM, unemployed seeking a specialization. 
BIM (Building Information Modeling) is an intelligent process that uses 3D models to give professionals 
the ability to plan, design, construct, and manage buildings and infrastructure more efficiently. When 
BIM is completely new to students/professionals without experiences, there should be creative ways 
to understand the process, along with the benefits.  
In this case, GBL can be considered as an innovative way to teach the benefits of BIM. Therefore, in 
this project, GBL process has been utilized. When utilizing the GBL process to teach the benefits of 
BIM, it is a challenge to choose the right game. There are limited literature on use of GBL for bringing 
the digital models to classroom desk.  
Initially we have thought to use a BIM environment for our game but, if the target are people who 
doesn't know BIM and that they have to learn it, it's very difficult to use actual BIM software for the 
game. They canno’t play if they already don't know BIM. 
So we have decided to define a game that is not based on a BIM software but that simulates the 
differences between a traditional process and a BIM process in building and construction. 

We have selected easy instruments, connected to the famous building game LEGO. 
No technical competences in using BIM are required to play the game. 
Fundamental to this is the role of the teachers / trainers for the explanation of the game rules and the 
debriefing of learning outcomes. 
One of the aims of the game is also to understand that the efforts required to learn a new system are 
compensated by a quickly and more qualitative way of working. 
 

Hence, a serious game is proposed in this project using LEGO bricks. 

                                                           
1 M. B. Kinzie and D. R. Joseph, "Gender differences in game activity preferences of middle school children: implications for 

educational game design," Educational Technology Research and Development, vol. 56, no. 5-6, pp. 643-663, 2008. 
2 M. Randel, B. A. Morris, C. D. Wetzel, and B. V. Whitehill, "The effectiveness of games for educational purposes: A review 

of recent research," Simulation & gaming, vol. 23, no. 3, pp. 261-276, 1992. 
 



 

The first idea of a LEGO based game was from University of Stavanger, lead partner for output 3 that 
has tested a physical version of the game. 
Then each partner tested the game with some variations in the way of playing it and in the instruments 
adopted. 
These different ways of playing the physical game are explained in chapter 3. 
During the testing of the physical version, Centoform, with the help of an architect (Marco Medici, who 
participates in all parts of the project) and of a computer engineer, has developed an ICT version of 
the game, described in Chapter 4, and available from the project web site. 
The ICT version of the game, as the physical one, could foresee some upgrading, changing some of the 
rules of playing. 
Some suggestions about possible implementation are proposed in chapter 3 and 4. 
 
 
 
  



 

3 The BIM Lego game – Physical version 
 

3.1 Overview and expected learning outcomes 
 

The game is developed in order to understand importance of BIM.  It is designed mainly to 
demonstrate how to minimize waste by having 3D model rather than having 2D model and how 
benefits are increased eventually. The following are the expected learning outcomes after playing the 
game: 

 Understanding of 3 D BIM model is better than 2 D drawings; 

 Importance of making changes in early design phase; 

 Importance of collaboration; 

 Visualization to communicate with no-experts; 

 Importance to have the latest updated information on-site. 
 

3.2 Short Description of the game 
The game uses a set of LEGO as the main instrument. There will be two groups that compete each 

other. Each group will be given a set of unconstructed LEGO. 

Then, they will compete each other to finish the set as quickly as possible. 

To help them constructing the LEGO set, different tools and different instructions will be given to 
each group. 

One group will be given a construction guideline in the form of 2D building instruction document.  

The 2D building instruction document can be from the LEGO set instructions or from photos of the 

different views of the building. In this second case obviously the trainers needs to realize the LEGO 
building in advance to take pictures. 

The other group will be given a 3D model of the building.  

The 3D model of the building can be the finished physical LEGO Creator set that is identical to the 
set that they will attempt to construct (as tested in Norway and Finland) or a digital 3D model of the 

Lego set using a PC with the free software Lego Digital Designer  (as tested in Italy).  

The idea of the game is to demonstrate that the group that have the privilege to see and use a 3D 

model of the set (using the physical finished LEGO set or the model of the building through Lego 

Digital Designer) will have advantage over the group with only 2D building instruction document. 

The same idea applies to BIM: stakeholders in construction project are easier to understand the 
construction process and concept with the support of BIM than 2D drawing. In the game, BIM is 
represented by the Lego Digital Designer while the 2D drawing is represented by the 2D building 
instruction document.  

 

3.3 Target audience for the game  
The game is targeted for people who aren't trained in the field of BIM techniques. With different sets 
of rules the game can be played by different target. i.e.: post-high school student, university 
students, professionals, etc...The game is designed to play by two group with 4-8 people within each 
group. It is possible to add more people to participate in the game. 



 

 

3.4 Expected time for the game 
 Approximately  15-20 min for explaining the rules, depending also on how many additional 

rules has been introduced (see - 8 Additional rules). 

 After approximately 1 hour or 1 hour and a half of playing; if the game has not been 
completed, it will be stopped by the trainer who will starts the discussion on the experience. 

 

3.5 Required objects 
 If you choose to use as 3D model the physical finished Lego set (as tested in Norway and 

Finland) you need 3 sets of LEGO.  

LEGO Creator is recommended to be used as this type of LEGO is designed for adult. 
Moreover, its modular design is beneficial as the participants can distribute the work and build 
different module. 

The best choice could be a 3 in 1 Lego set that allows different way of playing. 

 

  

Fig. 1: lego set used in Norway 

 

 
Fig. 2: Lego set used in Finland 

 
  If you choose to use as 3D model the digital model of the Lego set (as tesed in Italy) you 

need:  

o two sets of LEGO, 
o one PC with LDD installed,  

o a 3D digital model of the Lego set. 

If you decide to use the digital model as a 3D model please, before buying the physical Lego 
set, verify that for that set exists as Lego Digital Designer version. 
Here is the link to the web site with the Lego digital model for kit 31065, used in italian testing. 

https://www.eurobricks.com/forum/index.php?/forums/topic/41226-key-topic-official-lego-sets-

made-in-ldd/&page=190&tab=comments#comment-2726963 

 

https://www.eurobricks.com/forum/index.php?/forums/topic/41226-key-topic-official-lego-sets-made-in-ldd/&page=190&tab=comments#comment-2726963
https://www.eurobricks.com/forum/index.php?/forums/topic/41226-key-topic-official-lego-sets-made-in-ldd/&page=190&tab=comments#comment-2726963


 

3.6 Rules for the game 
  

 Create two groups 

 The two groups should not be looking at each other work. There should be separated so they 
cannot cheat to other’s work. The group can only use the guidelines given by the facilitator. 
Any other tools are prohibited.  

 The two groups have to use different tools and a different process to build the lego set. 

 The fastest group that finishes the LEGO set is the winner. The accuracy (i.e., whether the 

LEGO set is build the correct way) should also be taken into account to decide the winner.  

 If the time needed to complete the lego set is too longer, the trainer can give a time (ex 1 
hour) and evaluate the state of the art of the work of each group at the end of the defined 
time. 

 At the end of the game, the performance between these groups can be compared and the 
benefits of BIM can be learned by the participants. A brainstorming and a discussion among all 
participant is highly suggested at the end of the game. 
 

3.7 How to play the game 

3.7.1.1 How to play with physical 3D model (Norway and Finnish testing) 
 

The game is pretty intuitive: to complete a LEGO set within the given time. The game uses a set of 

LEGO Creator as the main instrument. There will be two groups that compete each other. Each group 

will be given a set of unconstructed LEGO Creator. To help them constructing the LEGO Creator 
set, a set of guidelines will be given.  

 

 

Figure 3 The main task of the game is to construct a LEGO® set as quick and accurate as possible  

In Norwegian testing, in the first 30 minutes of the game, only 2D building instruction document from 

the LEGO Creator set is given to each group. In the last 30 minutes, the two teams will be given an 

additional guideline in the form of the finished LEGO Creator set that is identical to the set that they 
will attempt to construct. The idea of the game is to demonstrate that with the addition of 3D model 

(the finished LEGO Creator set), it will be easier for the teams to complete the set. The same idea 
applies to BIM: stakeholders in construction project are easier to understand the construction process 
and concept with the support of BIM than 2D drawing. In the game, BIM is represented by the finished 

LEGO Creator set while the 2D drawing is represented by the 2D building instruction document.  



 

 

Figure 1 Schematic of the game 

In the middle of game, the facilitator of the game will change some features of LEGO Creator set. 

Identical changes will be issued to both group and these changes will be represented on the building 

instruction document as well as the 3D model of the set (i.e., the finished LEGO Creator set) for the 

group that has it. The purpose of these changes is to demonstrate to the participant that changes are 

easier to be understood and communicated via 3D model than 2D drawings.  

 

In Finnish testing, two groups, A and B, are playing at the same time for the 1st 50 minutes in the 

separate rooms. Group A was playing with 2D and Group B was played with BIM. After short break, the 

rooms were changed. Then, for the 2nd 50 minutes, Group A was played with BIM and Group B was 

played with 2D, as presented in Table below. 

 

Group 1st 50 minutes 2nd 50 minutes 

A 2D BIM 

B BIM 2D 
Table. 2D or BIM for group A and B during the 1st and 2nd 50 minutes periods during the BIM-LEGO Game 

 
Before the “BIM-LEGO” event, one set of LEGO Creator set 31069 was built as 3D model, by 
using LEGO builders manual. The Figure below presents the procedure of building 3D model. 

The LEGO builder was Pinja (12 years old): over the 10-year expertise of LEGO building. She 
completed LEGO Creator set 31069 in 2 hours (including playing time). 

 

Figure 4. Building procedure of 3D model. 



 

2D: 

The 2D group will receive a LEGO Creator set 31069 set with all the LEGO bricks and pictures of 

ready build LEGO house as 2D dawning’s printed on the 3A size paper. The figure below shows 
the pictures that were given to BIM-LEGO players. The goal is to build as much as possible in 50 
minutes. 

 

 

  

Figure 5. Ready built LEGO Creator set 31069 from the a) front, b) back, c) right side, d) left side, e) 1st floor, f) 2nd floor, 

and g) roof. 

BIM: 

The Figure in the next page presents the tools that the BIM group received before to start building: 

ready built LEGO Creator set 31069 set as the 3D model, LEGO builders guideline, and free 
augmented reality (AR) tool from the app store (called 3D- tuotekuvasto). Mobile phone or other 
electrical communication equipment’s were allowed. The goal is to build as much as possible in 50 
minutes. 

 

Figure 6. Built LEGO Creator set 31069, builders guideline, and augmented reality (AR) in reality tool in mobile phone. 

f) g) 

a) b) c) d) 

e) 



 

3.7.1.2 How to play the game with digital 3D model in Lego Digital Designer (Italy testing) 
 

The italian testing of the game has introduced the digital 3D model of the building instead of the 

physical version of the finished lego set. 

In the chart below is described the game flow. 

Group 1 - traditional process Group 2 - BIM process 

As guideline, this group will receive only 2D 

building instruction, not step by step but only in 

significant configurations (i.e.: one drawing once 

the whole floor is completed). 

This kind of instructions indeed simulate the 

project documentation as available on the 

building site in the traditional process based on 

2D drawings. 

The second group will get a 3D model into 

LEGO Digital Designer with the possibility to 

interact and query it as they wish, included the 

possibility of generating the building guide (step 

by step instruction). 

This tool allow at simulating a BIM process in 

which the 3D informative model can be used 

directly on-site in order to retrieve more 

accurate and detailed information on the 

building process. 

Material needed: 

 LEGO set disassembled and 
unordered; 

 2D drawings; 

 Pencil and paper. 

Material needed: 

 LEGO set disassembled and 
unordered; 

 PC with LDD installed; 

 3D model of the LEGO set. 

Once the rules of the game have been explained, 

the first group can start building its model. In the 

short period this can be seen as an advantage 

but it will surely lead to more time-expensive 

process for completing the model. 

Once the rules of the game have been explained, 

the second group still need to be trained in the 

use of the software. This helps to simulate the 

need for training when a BIM process and new 

digital tools are adopted. 

 

 

 

 

  



 

 

The feedback received from the teachers / trainers who participated to the testing of the game was 

positive. They consider the Lego game a good way to help teachers to explain BIM benefits compared 

to traditional process, before the beginning of a BIM course. 

One of the most appreciated aspects was the flexibility of the game, that allows personalizations in 

relation to the target and to specific learining oucomes. 

The game can be improved defining some additional rules to highlight some other aspects / advantages 

of BIM versus traditional process. 

Each teacher / trainer can define the additional rules in relation to the main learining outocome. 

Here some exemples: 

Collaboration 

Group working demonstrates collaboration. Each has a different starting point, i.e bricks are 

sorted/unsorted; some groups are told that certain bricks (window; doors?) will not be available until 

x minutes into the game. 

Planning and Control 

Groups discuss what is best way forward to the construction, e.g. sorting the bricks first; building the 

different floors at the same time; delegation of roles within the team. 

Bricks must be ordered in advance giving a time for delivery 

Early v late design changes 

Introduce changes to the design early or late to see effect on the programme (timing) v a late change 

(at ground floor level?) 

Correct information 

Remove some of the exploded details or entire sheets to group has to make the jump without the 

detailing. 

Materials on time 

Keep some parts back. 

Off/On site fabrication 

Site is the Lego base board. Other items (bank counter, lights, staircase) are fabricated away from 

the site (board) 

  



 

4 The BIM LEGO game: the ICT version 
The developed LEGO game effectively addresses several learning outcomes that represent the 

main advantages for the construction industry of switching to BIM. However, the need for the 

development of an ICT version was due to two different factors. 

1. Adopting the BIM methodology means to take advantage of the possibility offered by the 
digitalization. Digitalization means indeed turning interactions, communications, business 
functions, and business models into digital ones. For these reasons, a digital version of the 
game was quite required. 

2. Furthermore, the growing importance of digital games in daily life and their appeal for new 
generations make them a further tool to address the learning process more effectively. 

From this starting point, we came out with an online game that simulates the differences between a 

traditional process and a BIM process in building and construction. Of course, it cannot be directly 

based on the usage of BIM software since it has to be useful even for people who don’t have technical 

skills. The online game reproduce the same dynamics offered by the classroom version but giving the 

user the chance to play it by himself, whenever or wherever he wants. 

4.1 How to access and play the game 
The game is available from the project website http://www.bim4placement.eu/ under the B4P ICT 

GAME section or directly at https://game.bim4placement.eu/ 

Every player must be registered to have access to the game: the registration can be easily performed 

by filling the sign-in form that will ask for a valid email address. 

 

Fig.1 – Homepage of the game with the annotation of the main features 

 

 

 

http://www.bim4placement.eu/
https://game.bim4placement.eu/


 

4.2 Players 
Differently from the classroom version, the ICT game is single player. As it will be further explained 

below, scores will be recorded to ensure the possibility to compare the results of different players, but 

a single user will not see how others are performing while playing. This is made possible by the 

registration process. 

 

4.3 Material needed 
In addition to an internet connection and a device to access the online app (HTML5 standard), players 

will be asked if they want to play digitally or physically. Indeed, the app will act as a virtual trainer that 

will guide the user through the construction process regardless of whether she/he is physically 

assembling the LEGO set on their table at home or digitally on the laptop. However, on the first page, 

the user will have the chance to be redirected to the LEGO shop to buy the chosen set or to the 

download area for the LEGO Digital Designer (LDD)  software. For this demonstration, the 31065 - 

Park Street Townhouse was our choice. It’s part of the Creator 3-in-1 series, that means it can be 

assembled in three different ways. The game process has been developed on the A version. However, 

the game engine can be easily reused for different LEGO sets or assembling variations. 

 

4.4 Playing modes 
As the classroom version has two groups, the online one has playing modes. The players can indeed 

choose between BIM and traditional process simulations. Depending on this choice, the game will 

begin and the time will be recorded. In both scenarios, the player will be guided throughout the 

building process step-by-step (7 in this demo version). 

In each step, regardless of the playing mode, the player will be provided with: 

1. the main window with graphical instruction (2D drawings or 3D model depending on the 
mode) referred to the specific step; 

2. textual instructions referred to the specific steps; 
3. a tip on why BIM gives a significant improvement to the construction sector (mostly related to 

the specific steps). 
Thanks to this last feature, users can also learn which are the real advantages of BIM in the construction 

industry while playing. The tips will indeed be supported by survey and metrics by reliable sources like 

McGraw Hill Construction and Dodge Data and Analytics. 

Moving forward from one step to another should be done only after its completion, since moving 

backward is not possible. 

 

4.5 Traditional drawing mode 
The player who will tackle this mode will undoubtedly struggle in understanding how to read the 

different available views. All the steps are described with front views from each side, as well as a plan 

view and for each step, the player will need to understand what they are looking at, and trying to 

recreate in their mind the real appearance of the LEGO set. This effort requires a specific skill and, 

anyway, facing errors is quite frequent (like in the real construction process). Only in the last step, the 

player will be provided with two complementary axonometric views to check if his reconstruction was 

performed correctly. 



 

   

 

 

Fig.2 – Example of an assembling step described by a plan and a front view in the traditional drawing 

mode 

4.6 Building Information Modeling mode 
Create a real 3D BIM model out of LEGO set and make it available online was not feasible, of course 

(i.e., the online viewer for BIM models still need a significant improvement even in the construction 

industry). However, a quite effective solution was to provide the player with a 3D model from Trimble 

SketchUp, published online with the 3D Warehouse viewer. Trimble is one of the market leaders in 

software development for the construction industry and the use of SketchUp among profession is 

rapidly growing, even if it is not yet fully BIM-compliant. Nevertheless, this 3D models can be explored 

directly on the web page (including saved views like plan views or cross sections available in the 

traditional process), allowing the player to understand how a 3D BIM model is better than 2D drawings 

and how the improved visualization can easier communicate with non-expert. 

 



 

Fig.3 – Example of assembling in the BIM mode with the annotation of the main feature of the page 

 

4.7 End of the game and score saving 
When the last step is completed, the final time is recorded and the player is asked to upload a proof 

of what he/she built. Depending on the initial choice, a .zip file containing some pictures of the physical 

model or the .lxf created by LDD software can be uploaded. This file will be used in a back-end 

procedure in order to validate the score that will be created by pressing the “create score” button. 

Indeed, only valid scores (that actually represent the correct assembling of the LEGO set out of the 

followed procedure) will contribute to the creation of the online ranking. 

 

4.8 Score validation 
Further than the regular player users, trainer users can be created for the platform administration 

team or for teachers and trainers who want to implement this game in their classroom or use it as 

homework. Logging-in as administrator, the user will have the possibility to review scores a check the 

uploaded files. The admin user will be provided with a link to open or download the files, stored on an 

online drive created for the purpose (powered by Google Drive at this stage). Once data has been 

reviewed, the administrator performs the positive or negative evaluation. Only a positive evaluation 

will show the score among the ranking lists. However, all the scores will be kept. 

 

Fig.4 – Score validation page 



 

4.9  Ranking lists 
As explained, only approved submissions will generate an actual score and consequently the ranking 

lists. Each score will be composed by the following fields: 

 Name of the user who performed the submission; 

 Date of submission; 

 Time (shown as duration, from the first step to the submission); 

 Playing mode. 
Even if all scores will be saved, only top positive ones will be shown to everyone. Each player can 

indeed see: 

 all his scores, performed in both modes, with the evaluation result (negative, positive or 
pending); 

 the top ten scores, regardless of the mode, with his scores highlighted in green, and the 
ranking position of all his scores out of the top ten; 

 the top ten BIM scores, with his scores highlighted in green, and the ranking position of his 
BIM scores out of the top ten. 

 

 

Fig.5 – Score listing for a standard player 

 

Showing only the top ten (as complete and BIM lists) should trigger the will to perform in the best 

way possible, as well as already give the perception that the BIM mode will facilitate the 

achievement of a better score. 

  



 

4.10 Final considerations and further developments 
The ICT version of the LEGO BIM game is already up and running, and it can be used for promoting 

online the BIM advantages or as a learning tool in a specific training program. The development of the 

assembling instructions for both the playing modes allowed us at giving a significant benefit to the BIM 

process in order to communicate the right message to the audience. The game purpose indeed justifies 

this approach and it’s supported by the fact that such advantage is already recognized by surveys and 

metrics performed within the building and construction industry.  

The technical testing performed within the project already showed that is easier to achieve a higher 

score playing in BIM mode. However, in order to address a scale-up of the game in the next future, this 

attitude should be confirmed by further testing in a broader audience. For this reason, the game 

implementation is already scheduled for several training programs as: 

 ITS course proposed by ITS Foundation Territory Energy Construction, associated partner of 
the project 

 Pilot projects in high schools and vocational schools in Italy. Some teachers who participated 
to the Italian local training, asked to test the game (the physical version and the web version) 
with their students. 

 University of Stavanger, with students of construction management 

 University of Oulu, with students of Oulu zone workshop 
 

In addition, the following points can be already addressed on the platform without any software 

developments. 

 New LEGO sets – The platform can be already easily used for playing with different models. 
Just the creation of a SketchUp model is required for the generation of the assembling steps 
or the exporting of cross sections or plan views.  

 Integrating variations – Introducing any variation in the assembling procedures like 
unexpected errors or reworking phases is already possible. The platform template can already 
host alerts or error messages in each phase in order to tell the user that a change in the process 
is required. 

 

Further than that, we also already defined possible future developments that can be addressed in 

the scale-up phase. 

 Multiplayer – Integrating a multiplayer approach the game can be more engaging. From a 
basic approach in which a user can see how a competitor is performing, to a real collaborative 
approach in which different players assemble different parts of the same building, playing 
different roles. 

 Automatic model validation – the .lxf file generated by LLD is quite similar to an .ifc file, the 
standard format for BIM. The only difference is the xml schema on which it relies on. For this 
reason, a data validation can be performed with the same techniques of the BIM model 
checking. This approach can both speed up the validation phase or open to new gaming 
phases. 

 

  



 

 

5 Conclusion 

Based on the very positive feedback received from players (teachers / trainers) it can be concluded 
that BIM- LEGO can be a suitable training tool for beginners. The BIM-LEGO game was found to be 
an interesting way to show the difference of traditional process to BIM to players. 

There are also many way to modify the game to be suitable for different target players such as high 
school students, vocational students, the university of applied sciences students, university 
students or even to professionals such as, by selecting the difficulty level of LEGO set, the playing 
time, the amount of participants in groups, adding rules, using two different same level LEGO sets. 

During BIM-LEGO Game, the players were play as a team, share information and tasks inside the 
group, and understand the importance of good design, thus the learning outcomes were achieved. 

It is possible that this king of BIM-LEGO Game event can be implemented: 

-at the University of Oulu, the Oulu University of Applied Sciences, and the Oulu Vocational College 
again in future and 

- at University of Stavanger 

- at ITS Courses manager by ITS Foundation Territory Energy Construction (ITS TEC) 

- at high schools level in some Emilia-Romagna High school (two schools as already tested it with 
the teachers who participated to the Italian local training). 

 


