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Learning Objectives

Discover how to deal with training in a way that goes beyond the classroom and into the
practice

Learn how to apply game-design techniques to Revit training

Learn how to set up a gamified pathway to knowledge and scale it down (or up) based on
needs

Learn team management skills through a practical experience

Description

Transitioning from a traditional workflow to a Building Information Modeling (BIM) process is a
challenge—a challenge that requires problem solving, constant training, lateral thinking, skill
developing, and lots of practice. There are many ways to spread this kind of knowledge, and a
traditional approach may not be the more successful. Through the principles of L-D-A
(lecture—demo—action) and game design techniques, this class will explore a different
approach to teaching BIM through the gamification of a pathway that leads from the old ways of
working to the new practice. This is suitable not only for architects, but also for owners and
operators who want to approach the subject of BIM through an engaging, effective way.
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Speakers

Chiara C. Rizzarda

Currently Deputy BIM manager for Antonio Citterio Patricia Viel, the leading architectural firm in
Italy when it comes to BIM, Chiara started working as interior designer and construction site
surveyor. She worked on projects basking in historical heritage around Europe and Mlddle-East
and worked for years as a BIM Coordinator in Milan, where she lives. She’s an Autodesk
Certified Instructor, currently giving lectures and teaching Revit in northern Italy, she sits at the
table for the development of the Italian norm on BIM, she's co-founder of the Italian BIM User
Group and is the proud co-creator of the one and only drinking game for BIM summits. In 2016
she published “The BIM Challenge”, a book in three parts about approaching Building
Information Modelling in a design firm.

Claudio Vittori Antisari

Claudio is an Architect specialized in BIM and Computational Design, currently working as Bim
Manager at Antonio Citterio Patricia Viel, a BIM leading architectural firm based in Milan, Italy.
From 2009, he has been part of a BIM and Computational Design pioneer group in the
RomaTre University under Professor Stefano Converso. During his last 8 years of experience,
he has had the opportunity to work in different BIM roles in different world areas, from BIM
researcher to BIM consultant up to BIM manager. This exposure has given him a deep
understanding of the BIM process for architectural offices. Nowadays he spends most of his
time helping architects to improve efficiency and effectiveness in building design. He
participates actively in the BIM national and international debate, taking part in BIM-related
events and conferences, participating in university research groups, and providing consultancy
to governance projects.

Gabriele Gallo

Gabriele Gallo studied History at the University of Turin and worked for five years as a site
surveyor and accountant for the construction industry. Right before his thirties he gave studies
another shot and entered the Event Horizon School of Digital Art. There he graduated with an
insane obsession for the design similarities between games and architecture, specializing in the
gamification of educational processes. The madness in his eyes was there well before that.

As a student he worked as Quality Assurance for the couch multiplayer Hyperdrive Massacre
(2015 pc Steam) and the futuristic racing Redout (2016 pc Steam, 2017 XBOX, Playstation) for
Turin’s indie developer 34 BigThings. He’s currently the Lead Designer in Event Horizon Studios
and alternates between video games production, teaching and tutoring Design courses. With
the Studios he published the arcade mobile Pulse (2016 Android & iOS) and the turn based
tactics Goblin Squad (2017 pc Steam). He worked on the game design aspects of Chiara’s

“The BIM Challenge”, a book in three parts about approaching Building Information Modelling in
a design firm. He plays, solves problems and loves doing that.
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1. The Slow Revolution of BIM

The Term Revolution stands for a “dramatic change in the way a country is governed, usually to
a different political system and often using violence or war” according to the Cambridge
Dictionary. In History it has been used often in contrast with the term Revolt.

The main difference between the two terms is inside the idea that during a revolt the rioters
aren’t aiming to completely upset the political system, but just to implement some changes, to
increase the advantages of a specific party or group. A revolt can spell disaster to the actual
government system and breeds resentment for the actual rulers, but the system would not be
turned upside down.

Instead the basic concept of a Revolution is to turn the system upside down. The main goal is to
make a dramatic change in the governance and to impose a new system based on completely
different rules. A Revolution is a change of paradigm, a Revolt is more an adjustment of the
existing one.

Aiming to overthrow the king and install a completely different form a government: definitely a Revolution.
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In BIM, the term “Slow Revolution” is mentioned from time to time. It's often used to describe the
transformation the AEC industry has undergone in the last two decades with the relentless
adoption of digital technologies and processes, often coming from more technologically
advanced fields. This migration of tools and techniques is setting the wheels in motion, for the
next imminent Revolution, the building information modelling. It isn’t a fast approach and the
construction industry is changing imperceptibly day by day, but if you look at this process from a
broader point of view it is clear that sweeping changes have been implemented over the years.

So why do we choose the term Revolution? Because the coexistence of the CAD based
systems with those more technologically advanced is nearly impossible. As soon as the majority
of professionals move with the times and adapt to BIM, there will be a dramatic shift and no
more space for CAD. We are far from feeling the full effect, and many sectors are still unsure
about the transition, but the road ahead is clear.

In the details, the term Revolution remains accurate because the new processes are based on
different criteria from the previous one. It is difficult to believe in a CAD-BIM system coexistence,
as soon that Building Information Modelling reaches full maturity in terms of adoption.

And of course also the term slow fits in well: It has been a long process, and we are far from
seeing the end of it.

Training the AEC Manpower to BIM is, without any doubt, one of the cornerstones to reach the
full maturity and at the same time one of the most critical activities to perform. This class will
focus on conventional and less conventional training techniques.

The challenge consists in developing a series of tailored training approaches to really a large
number of individuals, organizations, processes and technologies at all levels. Starting from the
idea that a single training method will never produce the results we are all hoping for, we need
to start to break down several topics. We need to identify what is competency in BIM for the
different roles. Then we need to take a look at the different training approaches starting from
the most dated one to the most innovative ones, to find the ones that are best adapting to the
changing circumstances.

2. Individual BIM Competency

Finding the best training approach in AEC field, is not an easy task. It's clear that a single
training approach will not fit with the needs of a huge industry, and several different ones are
needed in order to generate a portfolio of training techniques.

To begin to tackle the best training approach we need to navigate between a variety of notions
and concepts coming from different fields: training, building information modelling, and
construction to say the least.

The first concept is to identify what are the need skills to become proficient in BIM. We have to
renounce the existing idea, and start considering that proficiency in BIM comes from a
framework of different skills.
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Clarifying the competencies needed to be proficient in BIM will empower us to consolidate our
understanding and help us to customize the best training approach.

We don’t have to start from scratch, because we can take advantage of many frameworks
already used for our field.

2.1. The BIM Thinkspace Theory

We consider the BIM thinkspace blog (http://www.bimthinkspace.com) by Bilal Succar as one
of the best resources for theoretical and practical knowledge about building information
modelling. The blog is organized in episodes, each one tackling a different topic. In particular,
the Episode 17 is dedicated to breaking down into measurable concepts the complex topic of
Individual BIM Competencies.

OPERATION
FUNCTIONAL

TECHNICAL FUNCTIONAL

FUNCTIONAL

IMPLEMENTATION ADMINISTRATION
CORE

© ChangeAgents AEC, 2012 all rights reserved

SUPPORTIVE MANAGERIAL

Individual BIM Competencies are the knowledge, skill and personal traits required to generate
model-based deliverables which (a) can be measured against performance standards, and which can be
acquired or improved via education, training and/or development. (from http://www.bimthinkspace.com)

According to the Bilal Succar Matrix, there are four base competencies and another four
composed by the combination of them. The first four competencies are Managerial,
Functional, Technical and Supportive.
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Managerial Competency refers to “the decision-making abilities which drive the
selection/adoption of long-term strategies and initiatives”. Functional Competency is “the
non-technical, overall abilities needed to initiate, manage and deliver projects”. The Technical
Competency is “the individual abilities needed to generate project deliverables across
disciplines and specialities”. And lastly, Supportive Competencies: “These Competencies are
the abilities needed to maintain information technology and communication systems”.

Those base competencies combined together create other four: Research and Development,
Implementation, Operation and Administration.

These competencies do not relate directly to Job Titles, like BIM Manager or BIM Coordinator,
as they are cross competencies for all the roles in the BIM Industry. You don’t have to excel in
all of them to be successful in a particular role or be great in all of them, to be successful in a
particular role. A great model manager can be a mediocre trainer and a great trainer may not
perform well in an operational role.

The Matrix is doing a great job in consolidating the idea competencies and it differs for
individuals and different roles. How do we generate a training approach for all of them, how do
we simulate all the possible scenarios where these competencies are needed in order to save
the day?

Let’s bring into the game a similar but simpler matrix. It will give some additional tools that will
help us to turn our attention in the right direction when we start to address training as a topic.

2.2. The Italian BIM User Group Approach

The BIM Framework approach is one of the most exhaustive, complex and deep of most of the
theoretical and also practical topics about Building Information Modelling. It's the perfect source
of knowledge for a very skilled and motivated individual. Complexity is its strength, but also may
be a weakness, when it comes to communicate the concepts to a broader audience. Sometimes
to communicate a complex concept, a simpler version is needed to work as trojan horse to
create space and interest about the much complex one.

For this reason the Italian BIM User Group (BUG) has decided to develop a simpler version of
the individual competencies concept. The BUG theory is voluntarily simpler, aiming to bring a
less adept audience closer to the topic, in an easier way.

According to BUG, proficiency in BIM in (almost) any roles of the AEC Industry, can be reduced
to two factors: knowledge of instruments and knowledge of processes.

These two are both critical factors, without deep knowledge in both of them it's impossible to be
considered an expert.
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INSTRUMENTS PROCESSES

To sum it up, competency in BIM consists of competency in using the instruments and competency in
controlling processes.

Knowledge in processes can teach you what are the most relevant goals and tasks to perform in
a building design process; On the other hand, knowledge in instruments is needed in order to be
able to achieve those goals, in the most efficient way. Building Information Modelling is a

process based on the usage of softwares. It's impossible to do BIM without software knowledge.

The usage of Building Information Modelling has begun in different industry fields, like the
automotive and aerospace industry. These fields are characterized by the presence of a few
big companies that manage the majority of the process. This limited number of actors has
contributed significantly to reduce the proliferation of a large number of processes and tools.
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The Boeing Production Line: one of the first places where the usage of digital processes and tools took
place

This scenario turns upside down when we move in the direction of the AEC Industry, due to the
fractured state of the industry itself. In the last two decades we have seen the rise of hundreds
of tools and processes to satisfy all the needs in the building process. The general principles
remain unchanged, but its application has drastically changed. Let’s be ready to face a high
variety of processes and tools.

Processes differ in the various areas of the Building Industry. They can change in different
phases of a project and in different disciplines. This affects the Individual BIM proficiency: for
instance, being an expert in BIM for architectural design does not automatically make you
proficient in BIM for MEP. Moreover, even in the same discipline, being an expert in BIM for
conceptual design doesn’t mean that you can manage with the same ease the tender or the
construction phase. You may experience the same challenges if you move in a different part of
the world. Due to several factors the same task can be executed in very different manners in
two different world areas. It is undeniable, on the other hand, that being an expert in one
discipline or one specific sector gives a good advantage in transitioning into an adjacent zone.
It will still take time and it isn’t an automatic transition.

Also, a deep knowledge in processes can’t be considered enough to be proficient in BIM.

Building Information Modelling is a process that takes advantage of a large variety of digital
instruments. Again without instruments it's not BIM anymore. There are hundreds of BIM tools,
and it’'s impossible to define a precise number because of their rapid proliferation. There isn’t
just one recommended tool for any task, and many goals can be reached following different
roads.
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Mastering a BIM software doesn’t make you automatically an expert into another one. Let’s take
for instance Revit and Archicad: they both serve the same scope, but knowing one is not
enough to be considered an expert in the other. However, because some concepts are similar,
being an expert of one of the two should speed up the learning process of the second.

Going along with the idea that proficiency in BIM is determined by these two factors, processes
and instruments, and that is impossible to measure this proficiency without applying it on a
specific job or sector, we should start asking ourselves how do we train people to reach this
proficiency.

There is a great challenge to tackle: is it possible to develop a training approach that can be
based both on general principles and be effective and adaptable in any scenario? Moreover, if
we define proficiency in BIM as a mix of Processes and Instruments skills, how do we teach
both topics? Can they be taught with a similar learning framework? The differences between
them suggests that a better option would be to navigate through different training approaches to
find the best one for this task.

This bring us to the next question: how do we train people? In the last one hundred years we
saw several training techniques that were introduced. Without a deeper understanding of those
it is impossible to answer the above questions.
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3. How do you normally teach

3.1. Andragogy vs pedagogy: adults and learning
Methods and principles used in adult education are radically different than the ones we use to
teach the young. The motivation is different, context and aims are different, and all these

differences require a drastically different framework.

with Adults with Children
direction s °
o
[
self-directed learning strong leadership
experience \i/
needs to be a basis for further learning is scarce by nature
rogrammes
prog I . |
L
learning programmes are shaped on learning programmes are theoretically
actual needs of everyday life based on social needs
e o
knowledge in order to perform tasks knowledge for the sake of knowledge
motivation ®..2
£'%
internal motivation external pressure

Oddly enough, often instruments remain the same: traditional education for children relies on
textbooks, frontal lectures and exercises just as much as adult education.
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Whilst the science of teaching to children is called Pedagogy, another term was coined during
the 70s to refer to techniques and methods used with adults: the term is Andragogy and was
rendered famous by American educator Malcolm Knowles'.

Malcolm Shepherd Knowles (August 24, 1913 — November 27, 1997)

3.1.1. Malcolm Knowles and the basic principles
Within his theories concerning andragogy, Knowles came to identify certain basic
principles particularly important for motivating and inspiring adults to learn.

The number of these principles varies within his writings. Certain aspects however
remain the same throughout his production and are still used today as a basis for
teaching adults?.

1. Relevance. Adults are interested in learning subjects that have immediate importance
to their job or personal life. This is one of the main reasons to avoid generalistic training:

' Although Malcolm Knowles is credited for giving resonance to the term, and although he claims it was
presented to him by Yugoslavian educator Dusan Savicevic in 1967, the term was actually coined in 1833
by Alexander Kapp, a German educator.

2 For further reference:

Kearsley, G. 2017. The Theory Into Practice Database.

Retrieved from http://InstructionalDesign.org
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the needs of students are to be carefully assessed and a tailored offer needs to be
provided in order for them to respond in a positive way. No matter how interesting a
theoretical subject might be: adults will approach it only if they feel it has an impact on
their personal life.

2. Problem-solving. As a consequence of the previous point, adult learning is
problem-centered rather than content-oriented: the same subject has more appeal when
presented with its immediate practical application as its relevance is reinforced.

3. Planning and Evaluation. Adults feel the need to be treated as equals by their
instructor and they respond very well when they have an active part in the shaping of
their learning path. Flexible programmes are preferable, with multiple choices available
to reach the same goal, also because learners with the same goal might have different
preferences about the means of learning (reading vs. listening is the simplest example to
grasp this concept). Also, they need to have tangible goals with clear means of
evaluation, so that they can be self-aware of their progress and level.

4. Experience. While children approach learning inexperienced with regards to the topic
at hand, adults have a different approach: even if they have zero experience when it
comes down to the specific topic, they feel the need to bring something to the table and
to be considered more than empty canvases. Also, application (including error) provides
the basis for each learning activity and helps to counteract the Knowledge Retention
Curve (better known as the Forgetting Curve).
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The Forgetting Curve according to Hermann Ebbinghaus (1885)
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