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Abstract: Building Information Modeling will become soon a standard practise in the construction 
industry. For this transformation to become real, academia must adapt by implementing BIM courses 
into its curricula. Professionals of construction industry must also follow training programs to achieve 
this goal. The aim of this research was to offer a complete vision of existing BIM education at school 
and in the professional world, to analyse this offer and its potential, but above all to help BIM education 
providers to propose efficient programs adapted to the requirements of industry. For this purpose, the 
document relies on an extensive literature review about BIM education and has highlighted BIM teaching 
methods for universities. The current possibilities of training offer for professionals and their respective 
potential were presented. Emphasis was placed on the potential of e-learning with the objective to teach 
BIM to both students and professionals. The use of gamification to improve the learning process was 
analysed and applied to a current H2020 project, by providing a case study about the first European  
BIM e-learning platform including gamification, named BIMcert. 
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Introduction 

Building Information Modeling (BIM) is being 
adopted in the construction industry since the last 
few years. Using BIM permits to increase the 
efficiency and productivity of the construction 
process. 
Consequently, the adoption of BIM created the 
need of an effective workforce development to 
supply the demand in the labour market. To 
achieve this, education and training of BIM is 
inevitable, both in academia and in industry. The 
apparition of BIM also created new jobs, which 
require complete training programs. However, 
only a few countries in Europe and in the world 
have initiated this revolution. Actually, the main 
stakeholders (professional bodies, industry, 
government and academia) are still struggling to 
understand how to establish a system of BIM 
education that could be satisfactory for all parties 
involved.  

By synthetizing the work of different researchers 
through the world on how to implement BIM 
education in universities and in the construction 
industry, this document aims to help universities, 
training centres, construction industry who are 
willing to take that step. 

However, this document is not only the result of a 
research work but of an action research, within a 
research program named “Horizon 2020”.  

Horizon 2020 is the biggest European research 
and innovation program ever, which takes places 
since 2014. It is about science, societal 
challenges, and industrial leaderships. As part of 
this program, a project named “BIMcert” focused 
on BIM aims to improve energy efficiency through 
the use of BIM, to encourage upskilling through a 
blended program, and to develop a European 
Framework recognised and accredited with 
“BIMcert’s Learning Modules” (BIMcert, 2018). As 
the “Instituto Superior Técnico” is involved in this 
project and especially in the design of the BIMcert 
e-learning platform, an online platform offering 
BIM courses to professionals, this document is 
part of this background. 

The main objective of this research is so to 
understand the background of BIM education and 
training, for professionals of the construction 
industry and for academia, to propose a 
conceptual model for BIMcert e-learning platform. 

Background 

First of all, the use of BIM dates back to the 1970s 
and was pioneered in the USA, while actual BIM 
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implementation and utilization began in the 1990s. 
The last few years, North America has 
experienced one of the highest growths of BIM 
implementation globally, increasing from 28% of 
construction professional using BIM in 2007 to 
71% in 2012 (McGraw Hill, 2013). 

In Europe, the EU directive "procurement 
contracts" voted January 15th, 2014, encourages 
countries of EU to the use of BIM in their 
construction projects. This one planed that 28 
Member states of the EU could all encourage, 
specify or make compulsory by 2017 the use of 
BIM for the projects of construction and the 
publicly funded buildings. As a result, UK was a 
pioneer: the UK government legislated for BIM to 
be adopted to level 2 for publicly funded projects 
since 2016 (McAuley et al, 2017). 
The EU directive was also followed by the 
Netherlands and Finland, with open BIM 
standards incorporating the many different 
software applications used within Europe. The EU 
also created the EUBIM task group, to encourage 
the common use of BIM, as ‘digital construction’, 
in public works. 

In the years to come, the use of BIM standard 
software will be a legal obligation for all public 
projects and, almost certainly, for all big projects 
in many countries. Many national governments 
have already made BIM a mandatory requirement 
such as the United States, the United Kingdom, 
Finland and Netherlands as mentioned before, 
and also Singapore, Norway, Denmark, Hong 
Kong, South Korea and Dubai. Consequently, 
using BIM will became standard. However, the 
tertiary education system is not ready for that. In 
addition, the methods of teaching are often not 
appropriate to AEC industry’s requirements. The 
courses provided are often limited to an 
introduction or are incomplete, limited to a single 
aspect of BIM that is modeling a building; they do 
not explore all the possibilities offered by BIM. 
Moreover, it is unfortunately not the only barrier of 
BIM education in universities… 
Indeed, the following topics are the main obstacles 
for BIM implementation in universities. 

Time: Research on the BIM education, 
concertation, and accreditation are essential to 
establish a new degree or modify one, and 
teachers do not necessarily have this time to build 
this kind of project. 

Resources: The main problems are the lack of 
resources to prepare a new curriculum and of 
suitable materials to teach BIM. In addition, there 
is a shortage of trained personnel in BIM. As BIM 
is quite new, it is challenging to educate educators 
or to find BIM professionals ready to teach BIM in 
universities. This lack of resources inevitably 
leads to a need of funding which can be 
inadequate. 
In addition, universities also face difficulties in 
learning the BIM tools because of the traditional 
way of teaching based on individualization, in total 
incompatibility with BIM. The integration of BIM 
courses into the curricula is also a challenge, as 
collaborative work between departments and 
disciplines is difficult to establish. 

Knowledge gap on industry requirements: There 
is no common understanding of what skills are 
needed in the industry, nor of what should be the 
content, principles, and methods of education in 
these fields that include BIM. This affects both 
universities and training organizations for 
professionals. The BIM training offer for 
professionals is very heterogeneous as in most 
European countries, there are still no certifications 
and no clear definitions of jobs and of 
competencies related with BIM. It makes the 
training offer unrecognized and undervalued by 
professionals of the construction industry. 

BIM integration strategies in universities  

Professional bodies, industry, government and 
academia are the key stakeholders of BIM 
education. Initially, the government should lead 
the way, through legislations, to encourage the 
use of BIM for project delivery, and then the 
practice should follow by complying with the 
directives. The academic world could join industry 
to promote BIM or collaborative thinking and 
setting up a research, teaching and consultancy 
projects. In fact, industry must be willing to provide 
funding for the academic world. They must devote 
time to visit universities and help them to build 
those degrees. 
However, some research about BIM education 
already permits to help academia in implementing 
BIM courses. In 2013, Pikas and Sacks identified 
industry’s requirements for graduate engineers. 
The researchers led a workshop in which 
“participants included experts in BIM education 
from 12 universities in seven countries” (Sacks 
and Pikas, 2013) who developed curriculum 
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outlines for courses at four different levels, they 
created a LinkedIn BIM experts group and studied 
job advertisements concerning BIM. From this, 
they defined a list of BIM skills required by the 
construction industry, and went even further by 
associating to each skill the level of achievement 
required, by using the famous Bloom’s taxonomy 
(please refer to their study to see those lists). 
However, the appliance of all those skills in a 
degree is difficult and would lead to the training of 
BIM specialists, whereas BIM should be 
introduced in different levels, to make sure that 
engineers, architects and others construction 
workers have had in their degrees at least an 
introduction to BIM. The study of Barison and 
Santos in 2010, can complete the first stage 
achieved by Pikas and Sacks. Barison and Santos 
identified three levels of BIM proficiency, including 
the prerequisites and a possible teaching method 
of each one (Figure 1).  
The combination of the results from both studies 
can be essential for universities to create a 
curriculum based on BIM or to include a BIM 
introduction into their existing construction 
curricula. 

Training programs for professionals 
In some European countries, construction 
professionals have little or no participation in all 
sorts of education and training programs, 
including BIM education and training programs, 
despite their necessity.  Concerning BIM, this 
observation can be explained by the novelty of the 
tool and the fact that in some countries it is not 
used yet. But it can also be explained by a lack of 
training programs, their price, their inefficiency 
sometimes or more simply because professionals 
don’t know towards which program they have to 
turn to. Generally, some employees concerned 

are called to follow advanced training programs, 
and the others generally only follow sensitization 
operations to BIM. The advanced programs can 
be distinguished from two different ways:  
- The ones about BIM product documentation. 
They are training made to learn BIM more deeply, 
focusing on a special BIM tool. Generally BIM 
software editors propose online training 
composed by tutorials, videos, documentation, 
forums specific to their software. 
- The ones about work methods, to teach how to 
use BIM since the beginning, how to model, to 
collaborate. In clear, those courses intend to teach 
a full job in a few days. External companies and 
in-house staff, in the company or outside of the 
company, can deliver this type of BIM training as 
detailed in Figure 2. 
An advantage of having someone in-house is that 
the person in charge of the training would have 
some knowledge of the company, the company 
standards and the types of projects that the firm 
does. External training programs are often 
expensive comparing to having this personnel 
within the organization, but it permits to avoid 
having specific BIM trainers in the company staff 
and ensure (in most cases) a quality training.

 
Figure 2: Possibilities of BIM training available for 

professionals 

PREREQUISITE: 
It is not necessary to know 

CAD or have advanced 
computer skills
BIM COURSE: 
Digital Graphic 
Representation

PROJECT BIM MODEL:
A simple building project 

Structural elements

Introductory
BIM Modeler

PREREQUISITE: 
BIM concepts, Construction 
Materials, a BIM tool, Design 

fundamentals
BIM COURSE:

Intergrated Design Studio, 
Building Technology

PROJECT BIM MODEL:
A common building project, a 

small rectangular building

Intermediary
BIM Coordinator

PREREQUISITE:
Construction methods, BIM and 

application tools, Building 
technology, Professional practice

BIM COURSE:
Interdisciplinary/Collaborative 

Design Studio Course, 
Construction Management
PROJECT BIM MODEL:

A real comprehensive building 
project

Advanced
BIM Manager

Figure 1: Levels of BIM proficiency. Source: Barison and Santos (2010) 
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Finding a BIM training centre, in which the 
company can register employees for short training 
sessions. This type of training can be a good 
compromise for some companies. Indeed, having 
staff trained externally frees up the time of the BIM 
Manager who can rely on staff getting educated by 
experienced training providers in a dedicated 
environment. But sometimes, adequate external 
resources might be very limited depending on the 
geographic area where the company is located, 
and the nature of the company. BIM Managers 
sessions are also often hard to schedule due to 
the short notice they usually receive (Holzer, 
2015). 
All previous types of training programs are 
focused on three different levels of competency 
that correspond to the levels recommended by 
Barison and Santos  and have a very short 
duration of five days maximum for each level.  
They are intensive courses, which are more about 
education than about training, as training will be 
the next stage of the apprenticeship in the 
company, on real projects, by applying the 
knowledge acquired during the program.  

In addition, there are a growing number of options 
for graduates looking to gain postgraduate BIM 
education. BIM Masters degrees are one-year 
training, which bring together architects, 
engineers, construction economists and others 
and are addressed to young postgraduates or 
seniors. In terms of advantages, the training is 
probably the more complete offered for 
professionals, because of the number of hours 
dedicated that is dedicated to all aspects of BIM. 
In terms of disadvantages, the individual must, 
one week per month, go to the training centre, 
which can be far away from its work site. 
Moreover, the cost of those degrees is generally 
significant (14 000€ to 17 000€ for the French BIM 
Master). 

In order to give to the previous training programs 
more recognition from the construction industry, 
the main solution is the normalization of BIM 
competencies and of the programs themselves. 
For that purpose, certifications are essential. 

Certifications 

Certifications are currently awarded by software 
editors, or sometimes by non-governmental 
organizations like the BRE and the RICS in UK. 

Those types of certifications are very similar.  They 
rely on an exam evaluating the individual’s skills, 
on the basis of a list of BIM competencies defined 
by the organizations themselves. The differences 
between those two is that the editors training 
programs and certifications focus only on their 
software, thus preventing the possibility for the 
certification to be used by professionals of all a 
country because of the variety of software used for 
BIM. The BRE and RICS BIM certifications are not 
limited to one software and that is in part why 
those certifications are so widespread and used in 
UK. In this country, the certifications have helped 
to considerably enhance the development of BIM 
training and so the development of BIM. Indeed, 
they permitted to create a common repository of 
BIM competencies and BIM jobs, and this 
normalization was translated into the recognition 
of them by the construction industry, and so more 
and more employees follow those training 
programs. It is thus essential to develop a similar 
system of certification in the countries that don’t 
have any certification truly recognized. The best 
would be of course an international accreditation, 
to permit construction actors to promote their 
competencies across the frontiers. And it is the 
project of the European Union, that has initiated 
recently a project dedicated to the harmonization 
of BIM competencies in EU, in order to align the 
BIM training offer to the maturity of the sector. The 
name of this project is BIM4VET. The main 
objective of BIM4VET is to align the BIM training 
offer in EU to the maturity of the sector. For that, it 
aims at developing: 
- A European harmonised competence matrix 

for BIM actors, matrix of skills, transparent and 
harmonized for the actors of the BIM through 
Europe, to normalize on the scale of the 
European Union the tasks and the process 
BIM taking into account the existing 
international developments. 

- A BIM qualification maturity’s assessment 
method that will assess BIM actors’ collective 
and individual competences. 

BIM4VET will create a platform permitting each 
user to evaluate his BIM competencies in the 
same way of all users in EU. The platform aims 
after that to address recommendations of training 
programs, adapted to the user BIM maturity. This 
recommandation will be based on a list of 
available training programs, chosen with a 
conformity control made with an online survey. 
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This very promising project should be available 
soon this year (2018) and should normalize the 
training and so to give more recognition to BIM 
training, promoting it and so the BIM use in a 
common way, in a few countries. It will also 
significantly make easier the research of BIM 
training, by helping users and so making more 
accessible the training institutes and bringing 
them new customers. However, a new kind of BIM 
training is appearing the last years. Even more 
accessible to all professionals and to beginners: 
the online training also named e-learning. 

BIM through e-learning platforms 

Even if for many years until the early centuries, 
education was a group of students in a traditional 
classroom with teacher who led the teaching 
process, e-learning has recently become a 
promising alternative to the traditional classroom 
learning, helping society to move toward a vision 
of on-demand learning, which is possible since the 
computer evolution. Nowadays Internet has 
become the main method for delivering e-learning. 
With the start of the 21st century, e-learning 
started to be used in business to train their 
employees and workers, to improve industry 
knowledge, and to create skillful workers 
(Hammad, 2018). By this way online degrees are 
provided to the people at flexible places, and time. 

This new way of learning recently appeared for 
BIM. BIM online courses are always offered by 
private institutions. The duration of the courses 
varies from small training of one hour on a specific 
subject to entire programs including several 
aspects of BIM. Of course, the cost of those 
trainings also varies greatly. In terms of content, a 
BIM online course is generally composed by a 
video presentation. Indeed, the videos are the 
basis of e-learning. It can present information in an 
attractive and consistent manner. The video can 
be followed by self-assessment questions, 
exercises, podcasts, live streams, tutorials, 
depending on the difficulty and the learning 
outcomes of the course. 

Not only can instructional material be made 
available on the Internet but online collaborative 
learning and discussions can also occur. E-
learning offers the ability to share different kind of 
materials such as PDFs, word documents, 
slideshows, as well as the ability for the 

participants to ask questions using the voice and 
the chatting tool. 
The Online Autodesk Certified Training by Graitec 
(a French maker of CAD software), the RICS 
online BIM training or the e-Zigurat Global BIM 
Management training are some examples of BIM 
e-learning, with different philosophies, from the 
more concise to the more complete, with 
proportional objectives and costs. 
The main advantages of those e-learning courses 
are: 
- Their flexibility. E-learning gives possibility to 

learn when and where you want; 
- They are tailored to the user, giving him the 

possibility to choose the courses he wants; 
- Their prices are often attractive compared to 

traditional learning courses; 
- They provide a more interesting and engaging 

learning environment than the traditional 
‘study and examination’ approach to learning; 

- Above all, e-learning permits to train so much 
individuals that the use of BIM could be 
widespread very quickly. 

However a lot of persons are reluctant to use e-
learning for several reasons: 
- e-learning involves that users are isolated: No 

trainer (physical) so no personalization, no 
help. There is no substitute for interacting 
with, and learning from, a fellow human. Being 
isolated can also be synonymous of no self-
discipline and inherent freedom. E-learning 
often translates to no learning. 

- E-learning can create more difficulty to reach 
some learning outcomes. Indeed it can be 
great for learning specific skills and for 
knowledge that needs to be transferred. 
However, with more complex skills and 
competencies, it is incredibly difficult to put 
together an effective e-learning program 

- The assessment are also more difficult to set 
up. Because of the potential number of users, 
trainers cannot correct exercises, texts, 
renders. Assessment must be corrected 
automatically; it is why most of the online 
assessments are limited to questions that are 
only objective in nature, often multiple-choice 
questions. And of course, it is not the better 
way to evaluate competencies especially 
when the level of training is advanced. 

The use of e-learning for BIM training is so more 
or less relevant, depending on the desired result. 
Nevertheless, different tools can help to create 
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interactive courses, standardize the informal and 
formal learning processes, depending on the 
needs of users. One of this tool is gamification and 
is quite simply: the objective is to introduce game 
spirit in the learning process, to give motivation to 
users and make the learning process funnier, 
more attractive and most of all more efficient! 

Gamification to improve the learning 
process 

Gamification is the use of game-play mechanics 
for non-game applications (Deterding et al, 2011). 
Gamification’s objective is to rise the engagement 
of users by using game-like techniques such as 
scoreboards and personalized fast feedback 
(Flatla et al, 2011) making people feel more 
ownership and purpose when engaging with tasks 
(Pavlus, 2010). Gamification is not only restricted 
to education. Some research identified three types 
of player’s motivation engaged when playing a 
game.  

 

 

 

 

 

 

 

 

 

 

 

The intrinsic motivation which is about emotional 
benefits. It refers to motivation driving an individual 
to perform or complete a task for the enjoyment of 
the task itself (Dorchain et al, 2016). Extrinsic 
motivation drives a person to perform or complete 
a task to earn an external reward or avoid 
punishment. External rewards can be tangible 
items like levels, points, Badges, or intangible 
constructs like social status, respect, and 
appreciation (Dorchain et al, 2016). And finally, 
the social motivation is created by competition and 

also raise motivation, by the social comparison it 
involves. 

As gamification is particularly efficient in 
education, the idea of integrating gamification 
concepts in e-learning in order to lead to a more 
efficient and engaging learning behaviour seems 
interesting. For the successful design of gamified 
e-learning system, it is necessary to apply the 
concepts of games as goal focused activities, 
reward mechanisms and progress tracking to 
bring users different types of motivation as 
mentioned in the last part. The basic idea of 
gamification in e-learning is:  

- To uncover content progressively; 
- To establish checkpoints in those activities 

that can identify learner’s progress; 
- To pay a particular attention to the use of 

gamified design elements, which mustn’t 
favour some learners over others; 

 
 

 
- To make gamified design elements in e-

learning systems be optional, in order to 
support learners with high intrinsic motivation. 

Those preceding main guidelines being 
respected, the notion of game must be introduced 
by following game dynamics. Those dynamics are 
created only by game mechanics introduced in the 
learning platform, which are in other words some 
tools that have to be especially adapted to e-
learning. Here in Table 1 are examples of game 
dynamics, and examples of game mechanics 

Table 1: Link between game Dynamics and game Mechanics (Source: Bunchball, 2016) 
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which will permit to put in place those last ones. 
The link between both systems is represented by 
dots: the dark grey dots signify the primary 
dynamic a particular game mechanic fulfils, and 
the light grey dots show the other areas it affects. 

The game mechanics can be articulated in a few 
ways, for example, once the learner finishes an 
exercise he accumulates points, which enable him 
to achieve a new level. This achievement can be 
reflected on his status and updates the rank on the 
leader board, which is shared with his learning 
social space. However, the relations between all 
game mechanics can be more or less complicated 
depending on the complexity of the learning 
content. There can be intermediate levels, 
badges, different types of points, in order to create 
a progression adapted to the learning outcomes. 
All recommendations of this part are the key of a 
well-designed e-learning platform using 
gamification to improve the learning process. This 
part was essential to understand the objectives of 
the platform currently designed called BIMcert, an 
e-learning platform for BIM training including 
gamification elements. 

Case study: BIMcert Project 

Horizon 2020 is the biggest EU Research and 
Innovation programme ever with nearly €80 billion 
of funding available over 7 years (2014 to 2020). 
As part of Horizon 2020 programme, a project 
named BIMcert - a training model and toolkit to 
help all levels of the industry take their first, or 
next, step to working with BIM - has been 
launched. The second objectives are to enable 
and empower industry to achieve a greener built 
environment (BIMcert, 2018). For that, BIMcert 
aims to develop more efficient and relevant 
training programme materials to integrate 
concepts of sustainability and renewables 
together it practical application and integration 
with BIM based on real life industry needs and 
limitations (BIMcert, 2018). Gamification appears 
in this context as a valuable instrument to motivate 
and engage trainees. 

The Portuguese university “Instituto Superior 
Técnico” is one of the participant of this project, 
particularly in charge of the design of the e-
learning platform. Within this framework, it is 
possible to try to apply some knowledge acquired 
through the studies mentioned in this document 
about BIM education at school and for 

professionals to this H2020 project. The goal is to 
apply specifically the advices given by the 
researchers about BIM skills which are relevant to 
teach, in order to create a course curriculum 
adapted for the users and in conformity with the 
industry requirements, and also to apply the useful 
dynamics of gamification to improve the learning 
process on BIMcert platform.  

In this framework, the first stage of this analysis 
was to get interested in the skills already initiated 
by the BIMcert design team. By comparing this list 
of skills with the one mentioned in the first part in 
the study of Pikas and Sacks and thanks to their 
similarity, an association with an achievement 
level of Bloom’s taxonomy to each skill of the 
original list was possible. The objective was to 
evaluate which learning level was expected by the 
construction industry at the end of the 
training/education process for each BIM skill. 
Having the skills bonded with Bloom’s taxonomy 
levels, the available studies helped giving 
recommendations in terms of type of activity to 
propose to BIMcert users for each level and so for 
each skill (results are in Table 2). Those activities 
are either digital activities or general activities that 
can be adapted to an online environment.  

Once the curriculum is ready and adapted to the 
platform, it is essential to include gamification 
elements in the learning process.  
The design of the process of progression when 
using the platform is not easy. Indeed, the system 
has to follow a few rules in order to be well 
balanced: 
- Some competencies must have a weight more 

important than others, because the 
requirements will not be the same for each; 

- It must be possible to identify clearly the user’s 
level in BIM, without being erased by some 
gamification processes. Indeed, the platform 
will include gamification elements but aims to 
be serious, delivering at the end of the training 
program some professional certifications;  

- The system has to include some tests in order 
to evaluate the user’s level. Those tests have 
to reward the user by giving him some credits 
or equivalent elements; 

- The system must include gamification 
elements as badges, leader boards, etc. and 
those elements have to be well integrated in 
the learning process; 

- The content must be unlocked progressively. 
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There are plenty of possibilities for the design of 
the learning process. However, here is a 
proposition for BIMcert which could respect the 
gamification concepts mentioned before and the 
previous rules. The system should be constructed 
with the following hierarchy: Courses > Modules > 
Skills > Activities & Test, in order to create a 
system which is not obsolete and which can really 
be applied for BIMcert. Here are the following 
explanations about the system. A module contains 
a few skills. Each skill is associated to several 
activities and to a test. By chosing a module, the 
user will have the possibility to choose first only 
one skill, the others being locked. This measure 
aims to force the user to begin with the easiest skill 
of the module, to go after that through the most 
difficult ones progressively.  
However, in the only available skill, all activities 
will be immediately available. The objective is to 
not discourage the user, and to let him choose the 
activity that corresponds the most to him. 

More the skill will require a high learning level in 
the Bloom’s taxonomy; more the number of 
activities available will be consequent. 

All activities are optional, they can be made or not 
and are not mandatory. It permits to a user who 
already masters one skill of a module to directly 
pass the test without having to pass through all 
activities, all that without being penalized. In fact, 
when the users feels ready to pass the test, he can 
do it no matter the number of activities carried out. 
However, each skill contains a test, which will be 
more or less difficult depending on the skill’s  

 

 

Bloom level. The tests are mandatory to obtain a 
skill and to unlock another skill of the module.  

The tests of Bloom’s level 1 will be worth 10 points, 
the level 2 tests will worth 20 points etc. until 50 
points. Those points can be named for example 
XP (experience points). 

If the user succeeds the test at more than 50%, 
will earn a number of points which is simply his 
percentage of succeed multiplied by the total 
number of points of the test. If he has less than 
50%, the user has to retake the test. 

Once the skill is evaluated and the test succeeded, 
another skill is unlocked. The unlocking of skill is 
made of course in a relevant way and in order to 
increase the difficulty progressively. 

Once that all the skills of a module are validated, 
the user is in possession of a score in XP that is 
the sum of scores obtained in the tests of each skill 
of the module. Moreover, the ratio: 

𝑋𝑋𝑋𝑋 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜 𝑜𝑜ℎ𝑜𝑜 𝑜𝑜𝑜𝑜𝑡𝑡𝑜𝑜𝑡𝑡 (𝑡𝑡𝑠𝑠𝑠𝑠𝑠𝑠𝑜𝑜𝑜𝑜)
𝑠𝑠𝑜𝑜𝑚𝑚𝑜𝑜𝑠𝑠𝑠𝑠𝑠𝑠  𝑜𝑜𝑜𝑜 𝑋𝑋𝑋𝑋 𝑜𝑜ℎ𝑜𝑜𝑜𝑜 𝑜𝑜ℎ𝑜𝑜 𝑠𝑠𝑡𝑡𝑜𝑜𝑢𝑢 𝑡𝑡ℎ𝑜𝑜𝑠𝑠𝑜𝑜𝑜𝑜 ℎ𝑜𝑜𝑎𝑎𝑜𝑜 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜

  

permits to deliver one, two or three “stars” 
depending on a as the one in Table 2.  

Table 2: Rule for the achievement of stars 

Ratio Stars obtained 
Between 50% and 

66,66% 1 

Between 66,66% and 
83,33% 2 

Between 83,33% and 
100% 3 

BLOOM'S TAXONOMY ACTIVITIES ASSESSMENT 

KNOWLEDGE 
Videos, Documents, Assets, Examples, Lectures, Visuals, 
PDF attachments, Step-by-step lists, Webinars 

Test for memorisation 

COMPREHENSION 
Tests, Assessments, Basic questions, Step-by-step user 
guides, PDF files, Click and drag activities to captivate 

Test for 
comprehension 

APPLICATION 
Simulations, Role playing, Learning games, Practical 
exercises, Discussion boards, Demonstrations 

Test for transfer skill 

ANALYSIS 
Problems, Forums, Advice, Expert areas, Case studies, 
Discussion boards 

Test for logical 
thinking 

SYNTHESIS 
EVALUATION 

Ratings, Appraisals, Mentoring, Case studies, Critiques, 
Scavenger hunts, web searches, Creative exercises, 
Problems 

Test for critical 
thinking 

CREATION Projects, Presentations online Test for creation skills 

Table 2: Proposition of activites for BIMcert curriculum depending on levels of Bloom's taxonomy 
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The number of stars represents the success in the 
tests and so the BIM level, it can be modified only 
by increasing the performance to the tests. 

However, the number of XP can increase through 
different ways, by the obtaining of “badges”. The 
badges are rewarding a really good result at a test, 
offering a bonus of XP. Badges are also attributed 
in a lot of different cases, as the ones listed in 
Table 3. 

Table 3: Proposition of badges for the platform 

Possible 
names 

Description XP 

Level 5 Have reached level 5 100 

Energy 
specialist 

Successfully passed the 
BIM Energy analysis 
module 

50 

Master In the 50 better users in 
the leader board 500 

Networker Connect both FB and 
Twitter to user account 30 

Collector Add to favourite 10 
Appraiser Rated content 10 

Influencer Made 50 comments and 
10 mention users 50 

Most 
popular 

Successfully recruit 5 
users 100 

Mr. 
Commitment 

Log-in/visit site 15 days 
in a row 30 

Addicted +30 min visit 10 
Generous Upload photo 30 
Serious 
trainee Watch full content 10 

Explorer Have tried 3 different 
modules 10 

 
Each badge is associated with an icon and is 
displayed publicly on the user’s profile. On the 
user’s profile are also displayed his number of 
stars, his score in XP and his actual level, in 
addition to his badges. This system permits to 
distinguish the BIM progression with the objective 
of a certification at the end of the training program, 
and at the same time encourages the participation 
on the platform with the achievement of badges. 
Moving to the next level is made with the number 
of XP, this bringing together both criteria. 
The user will receive gifts and virtual goods for 
obtaining some prestigious badges. For instance, 
he could unlock a raining module free of charge, 
or winning tickets for an event about BIM. 

- A leader board will show to users where they 
rank. It will be divided in three categories: The 
main leader board will rank users by their 

experience points to show their complete 
progression using the platform. They will be so 
ranked also by level; 

- Another leader board will rank users by the 
number of stars they have, to show their real 
BIM skills; 

- A last leader board will rank users by the 
number of badges they have, to show their 
contribution and implication using the 
platform. 

All of the previous recommendations are an 
example of how it is possible to introduce 
gamification elements into an e-learning platform. 
The use of points, badges, levels and leader 
boards was present in the specifications of the 
project and was respected. Many others 
gamification components could be added to the 
platform, as challenges, real games elements, 
reputation points, etc. However, this first approach 
aimed to present one possibility given after a 
detailed research work about e-learning, 
gamification and BIM education and training. The 
objective was to give some ideas for the current 
design of BIMcert. 

Conclusion 

In terms of knowledge, Pikas and Sacks (2013) 
determined, by collecting the opinion of 
professionals from the construction industry, the 
BIM skills they expect a BIM specialist to have 
learned into his training program. This first step 
can help universities in their BIM implementing 
process, to know what to teach. Barison and 
Santos completed this work by providing the 
appropriate learning methods for teaching BIM as 
part of a special degree. However, it is important 
to consider also the introduction of basic BIM skills 
(as visualisations) in the architecture and civil 
engineering curricula in order to make possible the 
widespread use of BIM in the construction 
industry. Moreover, there is one essential point 
missing for the development of BIM education on 
which almost all studies are in agreement: they 
recommend that the academic world and industry 
should form a partnership for knowledge transfer.  
The BIM education for professionals is also in 
difficulty. In most European countries, there are 
still no certifications and no clear definitions of jobs 
and of competencies related with BIM what makes 
the training offer very heterogeneous and so not 
really recognized by professionals. 
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It is thus essential to develop a system of 
certification in the countries that don’t have any 
certification truly recognized. The essential is to 
normalize competencies and jobs, to create 
common references at a national or international 
level. For that, BIM4VET and buildingSMART 
international certification are both promising 
examples of certifications programs with huge 
potential for BIM education. 

Finally, e-learning has recently become a 
promising alternative to the traditional classroom 
learning, helping society to move toward a vision 
of on-demand learning. For time poor people, 
tailored to everyone, accessible everywhere, 
providing an engaging learning environment, the 
advantages are many. It can also permit to train 
so much individuals that the use BIM could be 
widespread very quickly.  

However, the isolation of individuals behind their 
computer and the learning approach is not always 
adapted to all and can discourage many trainees. 
To solve this problem, there new ways to bring 
motivation and engagement: gamification is an 
example. The game dynamics permit to 
compensate the isolation and lack of interactivity 
of online training. An example of BIM e-learning 
platform including gamification features is 
BIMcert, a European H2020 project very 
promising, which has the potential to widespread 
BIM education through Europe.  
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