


mailto:info@countcooper.nl
http://www.countcooper.nl/




 

 

 

 

 

  

  

  

  

  

  

  

  

  

 

  

  

  

  

  

 

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 



 









 



 



• 

• 

• 

• 



 



• 
• 
• 

• 
• 
• 
• 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

• 
• 

• 
• 
• 
• 
• 



 



 



 





 

 



 

 



 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 





 

 

 

 



 



 





 

 



 



- 

- 

- 

- 

- 

- 

- 

- 

- 



 















 



 



 



 



 



Modules 

Consulting firms Contractor firms 

4D BIM Planner 
BIM 

Manager 
BIM 

Coordinator 
4D BIM Planner / 
Work preparator 

Field / site 
manager 

1. Information Management x  x x x 

2. 4D BIM Software basics x   x  

3. Advanced 4D BIM Software x   x  

4. Scheduling in 4D x   x  

5. Verification and validation in 4D x  x x  

6. 4D Progress monitoring x   x x 

7. 4D BIM Hacks x  x   

8. 4D BIM Process management x x x   

9. 4D BIM Coaching x x    
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Ice-breaking

Introduction

Recall

Comprehension

Assessment

On-the-job Assignment

Level A

Information 
management
Information 4D BIM Software 

basics
4D BIM Software 

For whom?

Employees who just start being 
involved in the 4D BIM process.

Goal:

Understand the 4D BIM tools and 
processes. Manage information 

that matters for 4D BIM.



Introduction – 10 min

Presentation

• Why do we need Information Management?
• What information should we acquire?  #task
• What do we do with the information?  #process
• How: do we do it? (Addressing the LO on the right)

• Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

• Personal Reflection Quiz

Collect information regarding the 
initial schedule

Identify major phases that may be 
missing in the initial schedule

Understand the project hierarchy and 
reach the right people for information

Learning Objectives

Ice-breaking – 15 min

Communication game in pairs: 
Back-to-Back Drawing

The participants divide into pairs. Each pair sits with 
their  backs to one another. One person from each 
partnership receives an image (shape or collection of 
shapes depending on difficulty level wanted) to 
describe to their partner who is given a pencil and a 
paper. Each partner must describe their shape(s) to 
their partners without actually telling them what the 
shape is. Once pairs think they are done they may 
compare images. 

Recall – 120 min

Mini Workshops
(Parallel mini-workshops of 40’ for 3-4 participants 
After each workshop participants rotate until the 
complete all of them)

Mini Workshop I (40 min):
3D BIM Readiness  
• Basic concept of BIM
• How can we understand if we can use a 3D model 

(just 3D or 3D BIM)?
• What kind of information should we look for in a 

3D BIM model?
• Mini-assignment: 

Given initial agreements  check the model!

Understand the 3D elements in the 
model and request clarifications

Evaluate the 3D models in terms of 
completeness based on the initial 
agreements

Learning Objectives

Recall – 120 min

Mini Workshop II (40 min): 
Data Visualization

- Evaluate the sources of data
- Understand the data
- Make a story that will resonate with your audience
- Visualize: choose the right way to display your data 

– make visible to the eye
- Decide the balance between beauty and function of 

your data
- Mini assignment: make your story with the data

Learning Objectives

Validate data, filter the key 
information and distinguish the 
"signal" from "noise" (checking)

Translate data into workable 
information (presenting)

Recall – 120 min

Mini Workshop III (40 min): 
Technical Drawing

- Similar (/sequential) to Business drawing workshop 
(based on the book:  Visual Thinking)

- Easy ways you can visualize technical structures
- Breaking down
- Visualization tricks

- Try out while the facilitator is explaining

Learning Objectives

Identify the structure of complex 
technical systems (break them down)

Visualize technical structures

Comprehension – 110 min

Group Assignment: 
Information Mining Role Play Game
Participants split in teams of three. 
Each member of the team gets a role (3D Expert, 
Information Expert, Visualization Expert) and the group gets 
the assignment:

“Break down in smaller tasks a high-level schedule for one 
complicated technical element (e.g. gas station 
installations). Use simple drawings to understand the steps 
of the construction. Use the given 3D model and the data 
you get from the available stakeholders.”

Facilitators have the roles of the stakeholders contractor, 
manufacturer, worker, municipality and they can provide 
knowledge and datasets from their field. The teams have to
plan meetings with all of them in the available time.

Learning Objectives

Identify major phases that may be 
missing in the initial schedule

Identify the steps and the logical 
sequence of the construction process

Understand the technical terminology 
and jargon

Understand the work of different 
specializations, address everybody's 
expertise and contribution in the team 
goal

Assessment – 30 min

Final Presentations

• Each team presents the final results of the 
assignment.

• Participants give peer feedback and ask questions
• Experts give feedback and answer remaining 

questions

• Personal Reflection Quiz

• Training Evaluation Quiz

On-the-job assignment – 1 month

- Open the initial 3D model  for an ongoing project.
Check yourself if it has the information that you 
would need to start working on 4D – write down 
which user fields you would need and for what 
reason. Discuss with your team leader and check 
your approach.

- Be present at least in 2 different 4D validation 
meetings: Try to prepare a simple drawing 
explaining the structure on discussion. What 
information do the 4D planner needs from the 
people present? What data can he provide? Make a 
list and check it with your team leader.

Information 
management
Information 

Goal: 
Reaching, refining and visualizing information that matters for the development of 4D BIM



Evaluation Scheme
Module 1: Information Management
Goal: Reaching, refining and visualizing information that matters for the development of 4D BIM

Understand the 3D elements in the model and request clarifications Verbal Knowledge Declarative Knowledge Cognitive Outcomes Power tests
(Accessibility of knowledge)

Evaluate the 3D models in terms of completeness based on the initial 
agreements

Compilation Composition Skill-based Outcomes Hands-on testing
(Chunking)

Collect information regarding the initial schedule Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Discrimination)

Identify major phases that may be missing in the initial schedule Compilation Composition Skill-based Outcomes Hands-on testing
(Generalization)

Identify the structure of complex technical systems (break them down) Compilation Composition Skill-based Outcomes Hands-on testing
(Chunking)

Identify the steps and the logical sequence of the construction process Verbal Knowledge Declarative Knowledge Cognitive Outcomes Speed tests
(Speed of knowledge)

Understand the technical terminology and jargon Verbal Knowledge Declarative Knowledge Cognitive Outcomes Recognition and recall tests
(Amount of knowledge)

Validate data, filter the key information and distinguish the "signal" from 
"noise" (checking)

Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Error rates)

Translate data into workable information (presenting) Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Visualise technical structures Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Understand the work of different specializations, address everybody's 
expertise and contribution in the team goal

Cognitive Strategies Self-insight Cognitive Outcomes Self-report measures
(Self-awareness)

Understand the project hierarchy and reach the right people for 
information

Knowledge 
Organization

Mental Models Cognitive Outcomes Structural assessment 
(Similarity to ideal)

Identify the information needs and their sources Knowledge 
Organization

Mental Models Cognitive Outcomes Structural assessment
(Interrelationships of elements)

Information 
management
Information 

Goal: 
Reaching, refining and visualizing information that matters for the development of 4D BIM



Introduction – 15 min

Presentation

• What is 4D BIM?  #task
• What does the company do with the new digital 

tools? (Learning mindset)  #process
• Why do we really do it?
• How: do we do it? (Addressing the LO on the right)

Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

Personal Reflection Quiz

Learning Objectives

Find out alternative solutions when 
there is lack of information

Discuss with managers about the 
lessons learned after the completion 
of a project

Adopt and learn from scratch new 
digital tools 

Ice-breaking – 5 min

Make your team mascot and explain your 4D BIM  
learning goal of the day!

In about 10 minutes, the group needs to create a 3D 
mascot. To do so, each of the team members pick a 
set of two objects form the warming-up kit envelope. 
They need to collaborate to create their 3D 
representation of the mascot. Starting from someone 
every participant combines their two objects in the 
team mascot why they try to explain link of their 
object with their (learning) goal of the day.

4D BIM Software 
basics

4D BIM Software 

Goal: 
Performing simple 4D BIM software tasks, understanding the software logic and learning fast 
new software tools, buttons and procedures

Recall – 90 min

Presentation (15 min):
Software Introduction

Brief explanation about:
• the synchro Interface
• the synchro main entities (3D - resources - tasks)

Teams receive a step-by-step guide (print screens 
with indicated clicks) with the steps required for 
delivering the assignments. Facilitator quickly goes 
through the steps required for the individual 
assignment during the presentation.

Learning Objectives

Navigate through the 4D BIM Software 
views

Create and use cutting planes

Create and assign clear appearance 
profiles

Set and modify relationships among 
the project tasks

Recall – 90 min

Individual Assignment (45 min):
Create a schedule based on the 3D elements

Each participant receives a very simplified 3D BIM 
model already imported in the 4D BIM software. 3D 
Resources are grouped therefore tasks can easily be 
created directly from the 3D model. Participants should 
link the tasks (FS relationships only), create and 
allocate properly 3 appearance profiles (steel –
concrete – temporary transparency).

Learning Objectives

Create a schedule from scratch based 
on the 3D elements (baseline 0)

Recall – 90 min

Presentation (30 min)

• Solution of Individual Assignment 
• Introduction to user fields and filtering
• Explanation and instructions of assignment:

- What do you have to do
- What do you get
- Requirements and clarifications

• Facilitator quickly goes through the steps required 
for the group assignment during the presentation.

Learning Objectives

Recognize properties and user fields 
exist in a 3D model

Comprehension – 120 min

Group Assignment: 
Prepare a 4D Model

Participants split in groups of 2. Each group receives 
a real case 3D Model imported in 4D BIM software. 
The model has all the relevant task lines, appearance 
profiles and 3D resources. It is the task of the 
participants to link correctly the 3D resources with 
the tasks and the appearance profiles as well as to 
link correctly the tasks in a coherent schedule of 
activities and export an animation and a construction 
scenario book (frames). Filters based on 3D user 
fields should be used and at least 2 cutting planes 
should be created.

Learning Objectives

Allocate resources in 4D BIM Software

Create and export reports (animations 
+ frames)

Use 3D model user fields for smart 
filtering

Ensure that all the components are 
included in the schedule and they are 
correctly linked with a task

Assessment – 30 min

Final Presentations

• Each team presents the final results of the 
assignment.

• Participants give peer feedback and ask questions
• Experts give feedback and answer remaining 

questions

• Personal Reflection Quiz

• Training Evaluation Quiz

On-the-job assignment – 1 month

• Practice your basic synchro skills (user fields, 
resource allocation)  on one of the existing 
projects, ask for feedback search new solutions. 

• Complete the SYNCRHO PRO FUNDAMENTALS course 
online and get certified online by Syncrho Academy.



4D BIM Software 
basics

4D BIM Software 

Goal: 
Performing simple 4D BIM software tasks, understanding the software logic and learning fast 
new software tools, buttons and procedures

Evaluation Scheme
Module 2: 4D BIM software basics
Goal: Performing simple 4D BIM software tasks, understanding the software logic and learning fast new software tools, buttons and procedures

Recognise properties and user fields exist in a 3D model Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Allocate 3D resources on tasks in 4D BIM Software Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Error rates)

Navigate through the 4D BIM Software views Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Create a schedule from scratch based on the 3D elements (baseline 0) Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Speed, Quality of performance)

Create and export reports (animations + frames) Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Quality of performance)

Use 3D model user fields for smart filtering Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Create and use cutting planes Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Quality of performance)

Create and assign clear appearance profiles Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Error rates)

Set and modify relationships among the project tasks Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Error rates)

Ensure that all the components are included in the schedule and they 
are correctly linked with a task

Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Quality of performance)

Find out alternative solutions when there is lack of information Attitudinal Attitude Strength Affective Outcomes Self-report measures
(Accessibility, Centrality, Conviction)

Discuss with managers about the lessons learned after the completion 
of a project

Attitudinal Targeted Object Affective Outcomes Self-report measures
(Attitude Direction)

Adopt and learn from scratch new digital tools Motivation Self-efficacy Affective Outcomes Self-report measures
(Mastery VS Performance orientations)



Level B

Advanced 
4D BIM

Verification and 
validation with 4D

4D Progress 
monitoring

4D Progress Scheduling 
in 4D

For whom?

Employees working within a team 
developing and using 4D BIM 

outcomes.

Goal:

Ability to prepare and use 
different 4D BIM deliverables 

through the design and 
construction phase of a project.

Ice-breaking

Introduction

Analysis

Assessment

On-the-job Assignment

Application



Introduction – 10 min

Presentation

• Why 4D BIM excellence?
• What is a "smart" 4D BIModel?  #task
• What is the coupling between agile concept and 

4D BIM  (standardization, optimization)  #process
• How: do we do it? (Addressing the LO on the right)

Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

Personal Reflection Quiz

Learning Objectives

Ensure "smart" visualizations that 
follow and explain precisely the 
construction process

Ensure "smart" activity coding able to 
provide information for levels, 
suppliers, etc.

Explore new concepts and innovative 
ideas regarding 4D BIM 
implementation

Find out ways to optimize the process 
and the way of working with 4D BIM

Ice-breaking – 5 min

Superlatives Game:

The group is divided in team of 5-6 people. The goal 
of the game is to re-order themselves as quickly as 
possible. Some examples are:

- From shortest to tallest – how many letters are in 
your first name

- From farthest away to closest – birthplace
- From least to most – how many brothers and 

sisters you have
- Shortest to tallest – height

Presentation (15 min)

Introduction to:
- Synchro Scripting
- Baselines and alternative scenarios

Teams receive a step-by-step guide (print screens 
with indicated clicks) with the steps required for 
delivering the assignments. Facilitator quickly goes 
through the steps required for the individual 
assignment during the presentation.

Learning ObjectivesApplication – 90 min

Compare schedule alternatives or 
progress in 4D BIM Software 
(baselines)

Use scripts within the 4D BIM 
software to improve working 
efficiency

Individual Assignment (60 min):
Estimate Durations & Present Alternatives

Participants work on the model they prepared in the 
previous module (on which tasks are already linked with 
3D resources and allocated to appearance profiles). The 
are requested to estimate all of the task durations 
based on the material quantities for each task. They 
receive an excel sheet with the estimations. They have 
to present and compare two different scenarios of 
planning in Synchro. applying an optimization by running 
two activities in parallel.

Learning ObjectivesApplication – 90 min

Compare schedule alternatives or 
progress in 4D BIM Software 
(baselines)

Use scripts within the 4D BIM 
software to improve working 
efficiency

Presentation (15 min)

Introduction to:
• Workspaces and clash detection
• 3D paths

Facilitator quickly goes through the steps required for 
the group assignment during the presentation.

Learning ObjectivesApplication – 90 min

Create and use workspaces in 4D BIM 
Software

Create 3D paths in 4D BIM Software

Analysis – 140 min

Group Assignment: 
Create Workspaces and 3D Paths

Based on the same model (Individual Assignment). 
In groups of 4, participants have to prepare and 
present to the client two different solutions for full 
weekend planning that takes into account restrictions 
on the amount of people working in one space and 
workspace clash detection based on the moving path 
of cranes. The get as an input the amount of people 
working on site per day from each of the suppliers and 
the working schedule of the cranes.

Learning Objectives

Create and use workspaces in 4D BIM 
Software

Create 3D paths in 4D BIM Software

On-the-job assignment – 1 month

• Be the responsible 4D planner for one of the 
projects. 

• Prepare a 4D BIM project template / manual / script 
for one of the 4D BIM software processes that are 
required for your work (estimating quantities, 
exporting reports, creating 3D paths, etc...)  for 
your future colleagues. 

Standardize the way of working and 
prepare templates

Create manuals, roadmaps and 
flowcharts regarding the way of 
working with 4D BIM

Learning Objectives

Assessment – 30 min

Final Presentations

• Each team presents the final results of the 
assignment.

• Participants give peer feedback and ask questions
• Experts give feedback and answer remaining 

questions

• Personal Reflection Quiz

• Training Evaluation Quiz

Advanced 
4D BIM

Goal: 
Performing advanced software tasks and standardizing the 4D BIM way of working



Advanced 
4D BIM

Goal: 
Performing advanced software tasks and standardizing the 4D BIM way of working

Evaluation Scheme
Module 3: Advanced 4D BIM
Goal: Performing advanced software tasks and standardise the 4D BIM way of working

Create and use workspaces in 4D BIM Software Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Compare schedule alternatives or progress in 4D BIM Software 
(baselines)

Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Create 3D paths in 4D BIM Software Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Ensure "smart" visualisations that follow and explain precisely the 
construction process

Compilation Composition Skill-based Outcomes Hands-on testing
(Error rates, Quality of performance)

Ensure "smart" activity coding able to provide information for levels, 
suppliers, etc.

Knowledge 
Organization

Mental Models Cognitive Outcomes Structural assessment 
(Similarity to ideal)

Use scripts within the 4D BIM software to improve working efficiency Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Standardise the way of working and prepare templates Cognitive Strategies Self-insight Cognitive Outcomes Probed protocol analysis
(Self-awareness)

Create manuals, roadmaps and flowcharts regarding the way of working 
with 4D BIM

Compilation Composition Skill-based Outcomes Hands-on testing
(Generalization)

Explore new concepts and innovative ideas regarding 4D BIM 
implementation

Motivation Self-efficacy Affective Outcomes Self-report measures
(Perceived Performance Capability)

Find out ways to optimise the process and the way of working with 4D 
BIM

Motivation Self-efficacy Affective Outcomes Self-report measures
(Perceived Performance Capability)



Scheduling 
in 4D

Goal: 
Developing a highly detailed construction schedule in 4D BIM

Workshop (40 min): 
MECE Approach

• What is MECE approach
• How it works?
• How do you use it when scheduling in 4D?

• Mini-assignment: Change a non-MECE breakdown 
structure in order to follow the MECE principle.

Learning ObjectivesApplication – 80 min

Think on an analytical way: be able to 
switch between detailed information 
and headlines

Introduction – 10 min

Presentation

• Why direct scheduling in 4D BIM software
• What is the challenge of coordinating work of 

different disciplines  #task
• What is the role of the company as a scheduling 

partner #process
• How: do we do it?

Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

Personal Reflection Quiz

Ice-breaking – 10 min

Spaghetti and marshmallow challenge

Teams of 4:
20 sticks of dry spaghetti
one meter of string
one meter of tape
one marshmallow

Goal: To build the tallest tower possible in 18 minutes 
that will support the marshmallow.

Success: kinder garden students (prototyping), 
engineers + architects (specialized knowledge),
CEO with executive admin (facilitation skills)

Workshop (40 min)
Sprint Approach

• What is the sprints approach
• How it works?
• How do you use it when scheduling in 4D?

• Mini-assignment: Prepare a sprint schedule for 
detailing a 4D model from level 2 to level 3.

Learning ObjectivesApplication – 80 min

Develop the project planning in more 
detail. From overall task description to 
detailed tasks, step-by-step (LoD 2 -->  
LoD 3)

Organize sessions to acquire more 
information from multiple specialists

Presentation (20 min)
Topic: Clashes

• Hard clashes and soft clashes
• Constructability reports
• Useful tips - lessons learned

Learning ObjectivesApplication – 80 min

Report on hard clashes

Identify time depended clashes -
constructability reports

Analysis – 140 min

Group Assignment:
Impossible Planning

Participants are given a 4D model with an impossible 
planning. Every team has to identify what is 
impossible (hard clashes, time depended clashes, 
stakeholder and regulation requirements. 

Facilitators have different roles (client, power 
supplier, contractor) and teams have to set and run 
a meeting with each of them (30min) during which 
they gather input to resolve the planning. 

They have to come up with a solution and prepare 
the meeting outline for presenting it to the 
stakeholders. 

Learning Objectives

Interview specialists about the project 
planning

Identify inaccuracies, missing 
elements or impossible planning and 
raise early awareness

Coordinate work among different 
disciplines, provide all the necessary 
information and eliminate irrelevant 
matter

Assessment – 30 min

Final Presentations

• Each team presents the final results of the 
assignment.

• Participants give peer feedback and ask questions
• Experts give feedback and answer remaining 

questions

• Personal Reflection Quiz

• Training Evaluation Quiz

On-the-job assignment – 1 month

• Work in one of the on-going projects that is current 
in the planning phase. Apply what you have learned.

Discuss about your questions and lessons learned 
with your team leader. 



Scheduling 
in 4D

Goal: 
Developing a highly detailed construction schedule in 4D BIM

Evaluation Scheme
Module 4: Scheduling in 4D
Goal: Developing a highly detailed construction schedule in 4D BIM

Report on hard clashes Verbal Knowledge Declarative Knowledge Cognitive outcomes Recognition and recall tests
(Amount of knowledge)

Identify time depended clashes - constructability reports Verbal Knowledge Declarative Knowledge Cognitive outcomes Recognition and recall tests
(Amount of knowledge)

Develop the project planning in more detail. From overall task description 
to detailed tasks, step-by-step (LoD 2 -->  LoD 3)

Verbal Knowledge Declarative Knowledge Cognitive outcomes Recognition and recall tests
(Amount of knowledge)

Organise sessions to acquire more information from multiple specialists Cognitive Strategies Self-insight Cognitive outcomes Probed protocol analysis
(Self-regulation)

Interview specialists about the project planning Verbal Knowledge Declarative Knowledge Cognitive outcomes Recognition and recall tests
(Amount of knowledge)

Identify inaccuracies, missing elements or impossible planning and raise 
early awareness

Verbal Knowledge Declarative Knowledge Cognitive outcomes Speed tests
(Speed of knowledge)

Coordinate work among different disciplines, provide all the necessary 
information and eliminate irrelevant matter

Verbal Knowledge Declarative Knowledge Cognitive outcomes Recognition and recall tests
(Amount of knowledge)

Think on an analytical way: be able to switch between detailed 
information and headlines

Cognitive Strategies Metacognitive skills Cognitive outcomes Probed protocol analysis
(Self-regulation)



Verification and 
validation with 4D

Goal: 
Using properly the 4D BIM outcomes for validation and verification of the construction 
planning

Ice-breaking – 5 min

Yes, but… / Yes and… Game

Participants in groups of two have a short-talk about a 
vacation plan (dream trip):
- Participant  A shares with B where they should go
- Participant B respond with "Yes, BUT..." and a critic 

to the destination
- Participant A defend his/her choice with "Yes, BUT...“

After two minutes Participant B shares his/ her vacation 
destination. Now, the response should be, "Yes, AND..."

Discuss shortly: How did it feel in each case? What 
emotions came up? What is usually your approach?

Introduction – 15 min

Presentation

• Why V&V with 4DBIM?
• What is the goal of V&V meetings #task
• What 4D BIM can offer for V&V #process
• How: do we do it?

Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

Personal Reflection Quiz

Workshop (25min)
Way of working – Meetings Coordination

- Asking the right questions
- Coordinating a meeting discussion
- Preparing a meeting agenda, keeping track of time
- Addressing participants expertise, eliminate 

irrelevant matter
- Mini-assignment: Participants are given a 2 hours 

meeting agenda and a list of the meeting 
participants with their disciplines and their 
characteristics. They have to come up with 
questions addressing to each of them in order to 
achieve the meeting goals within time. 

Learning ObjectivesApplication – 40 min

Connect information, draw meaningful 
conclusions and present them in order 
to rationalize the decision making

Initiate and run the validation loops 
(plan, organise and prepare meetings / 
sessions etc.)

Facilitate and guide the meetings 
(keep order and time, coordinate, 
draw conclusions, summarize 
discussions)

Ask the right questions in order to 
ensure accuracy and validity of the 
planning and the information in the 
model

Adjust the way of talking to address all 
different layers of the project 
organization

Presentation (15 min):
Way of working 4D BIM during meetings

- Types of interaction with the 4D BIM models
- Steps for the correct preparation and use of the 

model during a meeting

Learning ObjectivesApplication – 40 min

Use 4D BIModel during meetings to 
provide information and stimulate 
decision making (based on data)

Use 4D BIModel during meetings to 
stimulate understanding of the project 
elements (navigate through the 
visualization)

Use multiple 4D BIM outcomes during 
meetings (to keep notes, make 
adjustments, etc.)

Analysis – 100 min

Group Assignment: 
Prepare a V&V meeting with 4D

- Participants receive a complete 4D BIM Model of 
an on going company project,

- The have to prepare a V&V meeting outline and 
generate relevant 4D BIM output for use during 
the meeting.

- Each group has different stakeholders as targeted 
participants for the meeting (installations 
company, contractor, crane operator). And they 
have to verify the sequence and duration of 
activities.

Learning Objectives

Prepare and generate multiple types 
of 4D BIM Deliverables

Present information with the help of 
the 4D BIModel in an understandable 
way for non-software users (clashes, 
design mistakes, etc.)

Prepare for the meetings and think of 
the interaction with the model during 
them

Assessment – 30 min

Final Presentations

• Each team presents the final results.
• Discussion of the meeting outlines with the group: 

- What are the main differences between the 
targeted stakeholders?

• Participants give peer feedback and ask questions
• Experts give feedback and answer remaining 

questions

• Personal Reflection Quiz

• Training Evaluation Quiz

On-the-job assignment – 1 month

• Improve and run the meeting you prepared with the 
project stakeholders.

• Discuss with the team leader the experience and 
the learning effects.



Verification and 
validation with 4D

Goal: 
Using properly the 4D BIM outcomes for validation and verification of the construction 
planning

Evaluation Scheme
Module 5: Verification and Validation with 4D
Goal: Using properly the 4D BIM outcomes for validation and verification of the construction planning

Prepare and generate multiple types of 4D BIM Deliverables Automaticity Tuning Skill-based Outcomes Hands-on testing
(Embedded measurement)

Use 4D BIModel during meetings to provide information and stimulate 
decision making (based on data)

Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Use 4D BIModel during meetings to stimulate understanding of the 
project elements (navigate through the visualisation)

Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Use multiple 4D BIM outcomes during meetings (to keep notes, make 
adjustments, etc.)

Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Present information with the help of the 4D BIModel in an 
understandable way for non-software users (clashes, design mistakes, 

Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Connect information, draw meaningful conclusions and present them in 
order to rationalise the decision making

Compilation Composition Skill-based Outcomes Hands-on testing
(Generalisation, Discrimination)

Initiate and run the validation loops (plan, organise and prepare 
meetings / sessions etc.)

Cognitive Strategies Self-insight Cognitive outcomes Probed protocol analysis
(Self-regulation)

Facilitate and guide the meetings (keep order and time, coordinate, draw 
conclusions, summarize discussions)

Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Prepare for the meetings and think of the interaction with the model 
during them

Cognitive Strategies Metacognitive skills Cognitive outcomes Probed protocol analysis
(Self-regulation)

Ask the right questions in order to ensure accuracy and validity of the 
planning and the information in the model

Knowledge 
Organization

Mental Models Cognitive Outcomes Free sorts
(Similarity to ideal)

Adjust the way of talking to address all different layers of the project 
organization

Attitudinal Targeted Object Affective Outcomes Self-report measures
(Attitude strength)



4D Progress 
monitoring

4D Progress 
Goal: 
Using the 4D BIModel for monitoring the construction process.

Presentation (10 min)

Way of working with 4D BIM
• Change management and 4D BIM
• Good practices - common mistakes in progress 

monitoring
• Preparing an update for a client / site team / 

management with 4D BIM
• Critical points for future developments 

(why people will be replaced by robots?)

Learning ObjectivesApplication – 40 min

Recognize when the construction 
starts differentiate from the planning

Confirm early any inconsistency 
between the planning and the actual 
construction with the people in charge

Group Assignment (20 min)

Participants split into groups. Each group gets the 4D 
model of a real project with the schedule baseline and 
the status information updated 2 weeks ago. 

They have to prepare a 3 min presentation in order to 
update a client / site team / management team (each 
team different audience).

Feedback – Discussion Round (10 min)

• Each team presents the final results of the 
assignment (2 min presentation + 3 min questions)

• Experts and other participants give feedback

Learning ObjectivesApplication – 40 min

Use the model to prepare client and 
team updates regarding the progress

Ice-breaking – 5 min

Introduction game: 
Repeat the move

Participants stand in a circle in order to be able see 
each other. First the facilitator, says his/her name 
followed by a confident single move of his/her body. 
One-by-one all members have to do the same after 
they repeat first all the previous names-moves in the 
right order.

Introduction – 10 min

Presentation

• Why progress monitoring with 4D BIM?
• What? Current practice regarding progress 

monitoring #task
• What? Future of the progress monitoring #process
• How: do we do it?

Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

Personal Reflection Quiz

Analysis – 110 min

Workshop (80 min):
On-site progress surveying

The participants visit the project given in the 
assignment previously

With the help of the facilitators they observe changes 
and they document the current progress of the work

Individual Assignment (30 min)
Up – to – date 4D Model

Each participant has to update individually the given 4D 
BIM model based on the current status of the 
construction works, then, they need to export a report. 

Learning Objectives

Keep track of the progress and time 
constraints and changes in the 
construction site

Be alert and identify changes and 
progress in a construction site

Assessment – 30 min

Feedback - Discussion

• Personal feedback is given to each of the 
participants and they have the opportunity to
resubmit their assignment to be evaluated later

• Participants ask questions
• Experts give feedback and answer remaining 

questions

• Personal Reflection Quiz

• Training Evaluation Quiz

On-the-job assignment – 1 month

Search an present a technological tool / future 
development for process monitoring and make a 
presentation for a company update:

• What are the benefits? 
• What should being further developed? 
• Costs involved? 
• What should change in the current practice to 

facilitate the future development?



4D Progress 
monitoring

4D Progress 
Goal: 
Using the 4D BIModel for monitoring the construction process.

Evaluation Scheme
Module 6: 4D Progress Monitoring
Goal: Using the 4D BIModel for the monitoring the construction process

Recognise when the construction starts differentiating from the planning Compilation Composition Skill-based Outcomes Hands-on testing
(Speed of performance)

Keep track of the progress and time constraints and changes in the 
construction site

Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Be alert and identify changes and progress in a construction site Automacity Automatic processing Skill-based Outcomes Hands-on testing
(Secondary Task Performance)

Confirm early any inconsistency between the planning and the actual 
construction with the people in charge

Cognitive Strategies Self-insight Cognitive Outcomes Probed protocol analysis
(Self-awareness)

Use the model to prepare client and team updates regarding the 
progress

Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Update the model whenever there are schedule/design changes or 
inconsistencies

Cognitive Strategies Self-insight Cognitive Outcomes Probed protocol analysis
(Self-awareness)



4D BIM 
Hacks

4D BIM Process 
Management

4D BIM Process 4D BIM 
Coaching

Level C

For whom?

Experienced 4D BIM employees 
responsible to lead, consult and 

coach project teams.

Goal:

Ability to outline the 4D BIM process 
and needs, solve any related 

problems and coach employees on 
their 4D BIM related developments.

Ice-breaking

Introduction

Evaluation

Assessment

On-the-job Assignment

Synthesis

Preparation (On-the-job)



4D BIM 
Hacks

Goal: 
Using multiple software tools in order to solve issues between 3D models, schedules and 4D 
BIM. Coding simple lines for data manipulation and future development purposes

Workshop (40 min):
File types, software workflow & basic scripts for 
linking 4D BIM, excel and databases

• Facilitated by one of the participants
• What are the different type files used in the 4D 

BIM process.
• How do you set up initially a 4D BIM model (import 

schedule + 3D, create resources)
• Basic scripts for linking 4D BIM, excel and 

databases
• Mini – assignment: prepare the initial set-up and  

files workflow of a 4D BIM model.

Learning ObjectivesSynthesis – 120 min

Check if the file format of the 3D 
model can be used

Write simple code lines / Know a 
programming language

Introduction – 10 min

Presentation

• Why getting familiar with different software?
• What are the software tools in the company 

toolbox? #task
• What is the role of each software tool in a 

4D BIM project? #process
• How: do we do it?

Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

Personal Reflection Quiz

Preparation (On-the-job) – 3 months

Prepare a mini-workshop (40 min)

In one of the following topics:

• File types, software workflow & basic scripts for 
linking 4D BIM, excel and databases

• 4D BIM data graphs

• 3D Software basics

Introduction – 10 min

Presentation

• Why getting familiar with different software?
• What are the software tools in the company 

toolbox? #task
• What is the role of each software tool in a 

4D BIM project? #process
• How: do we do it?

Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

Personal Reflection Quiz

Workshop (40 min):
4D BIM data graphs

• Facilitated by one of the participants
• How to prepare data graphs in 4D BIM software.
• Which information can be relevant and how the 

results can be used? 
• How can we import and export data to/from excel 

sheets? 
• Mini – assignment: Prepare graphs in 4D BIM 

software and present their results.

Learning ObjectivesSynthesis – 120 min

Use excel to export, manipulate and 
re-import data

Workshop (40 min):
3D Software basics

• Facilitated by one of the participants
• Which are the most important commands in 3D 

software? 
• How you can easily open a file break an element 

into smaller, save, export and re import in 4D 
BIM? 

• Differences between 3D software. 
• Mini-assessment: Practical example for 

practicing the above skills.

Synthesis – 120 min Learning Objectives

Draw simple 3D elements and polyline 
paths in various 3D software

Subdivide 3D elements in external 3D 
software

Evaluation – 30 min

Individual Assignment: 
From Task lines and 3D to 4D BIM

Participants are provided with a 3D Revit model and 
excel schedules from different suppliers / 
contractors (in different software: excel, P6, etc) 
and they have to combine and import them in 4D BIM 
software and prepare the environment, in order for 
one of their colleagues to start working on the 4D 
BIModel.

Assessment – 30 min

Feedback - Discussion

• Personal feedback is given to each of the 
participants and they have the opportunity to
resubmit their assignment to be evaluated later

• Participants ask questions
• Experts give feedback and answer remaining 

questions
• Personal Reflection Quiz
• Training Evaluation Quiz

On-the-job assignment – 1 month

• Practice and re-submit your assignment in order to 
get a better grade. 

• Practice creating graphs in 4D BIM software for one 
of the on-going company projects.



4D BIM 
Hacks

Goal: 
Using multiple software tools in order to solve issues between 3D models, schedules and 4D 
BIM. Coding simple lines for data manipulation and future development purposes

Evaluation Scheme
Module 7: 4D BIM Hacks
Goal: Using multiple software tools in order to solve issues between 3D models, schedules and 4D BIM. Coding simple lines for data manipulation and future development purposes

Check if the file format of the 3D model can be used Automacity Automatic processing Skill-based Outcomes Hands-on testing
(Secondary Task Performance)

Export schedule from different software Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Use excel to export, manipulate and re-import data Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Draw simple 3D elements and polyline paths in various 3D software Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Subdivide 3D elements in external 3D software Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Write simple code lines / Know a programming language Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)



4D BIM Process 
Management

4D BIM Process 

Goal: 
Outlining the complete 4D BIM process, making agreements and influencing all parties 
involved regarding the adoption of 4D BIM

Workshop I (30 min)
Way of working: The 4D BIM Process

How does the 4D BIM process couple with the current 
tendering and construction phases followed by the 
company? 4D BIM process flowchart is presented and 
discussed.

Practice: Draw the information exchange needs on 
the 4D BIM process flowchart. Participants receive a 
4D BIM process flowchart and they have to draw the 
necessary input and output for each phase. 

Learning ObjectivesSynthesis – 70 min

Outline the 4D BIM process for a 
project and describe precisely the 
needs for each of the process steps

Define and agree with all parties the 
LoD appropriate for each of the 
different phases of the project

Make agreements on the information 
exchange and format for each of the 
process phases

Workshop 2 (40 min):
Motivational Speaking / Storytelling

• Storytelling / Motivational speaking secrets and 
techniques

• Structure
• Body language

Learning ObjectivesSynthesis – 70 min

Storytelling regarding  4D BIM use and 
benefits in a tangible way to 
colleagues' and partners

Adopt persuasive and convincing 
techniques to talk about the 4D BIM 
tools to various management 
stakeholders

Initiate proactively the 4D BIM (Digital 
Construction) way of working instead 
of the "traditional planning"

Introduction – 15 min

Presentation

• Why digital transformation with 4D BIM?
• What are roles of a 4D Planner #task
• What is the role of others in the development of 

4D BIM (why you cannot do it alone? #process
• How: do we do it?

Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

Personal Reflection Quiz

Ice-breaking – 5 min

A shrinking vessel :

Using a rope, the facilitator makes a shape on the 
floor that every participant can fit into. Slowly shrinks 
the space over a time period of 2 minutes. 
Participants should together to figure out how to 
keep everyone within the shrinking boundaries.

“Technological innovation and disruption are 
happening faster than ever before. People, teams, 
and organizations in construction have to learn how 
to adapt and transform so they can stay on top.”

Evaluation – 120 min

Group Assignment: 
4D BIM Process plan for new contract

Participants split into teams and they have to perform 
the following assignment: Read the contract for a new 
project of the company and derive the 4D BIM 
requirements, set a 4D BIM process plan (with tasks, 
roles and deadlines) and set a first steps plan 
(meetings, participants and goals for each meeting) in 
order initiate the 4D BIM process.

Learning Objectives

Set and coordinate a network of 
different specialists

Analyse the contract and develop a 4D 
BIM requirements list

Negotiate and agree upon the 4D BIM 
deliverables with the involved parties

Understand the project scope and 
rationalise decisions based on it

Assessment – 30 min

Final Presentations

• Each team presents the final results of the 
assignment.

• Participants give peer feedback and ask questions
• Experts give feedback and answer remaining 

questions

• Personal Reflection Quiz

• Training Evaluation Quiz

On-the-job assignment – 3 months

On the 4D BIM flowchart imagine and draw a future C&C 
activity (based on 4D) and prepare a presentation about 
it for your team (way of working, skills required, desired 
results).

Or

Prepare and give a speech about the 4D BIM way of 
working in C&C for university students. 



4D BIM Process 
Management

4D BIM Process 

Goal: 
Outlining the complete 4D BIM process, making agreements and influencing all parties 
involved regarding the adoption of 4D BIM

Evaluation Scheme
Module 8: 4D BIM Process Management
Goal: Outlining the complete 4D BIM process, making agreements and influencing all parties involved regarding the adoption of 4D BIM

Set and coordinate a network of different specialists Cognitive Strategies Metacognitive skills Cognitive Outcomes Probed protocol analysis
(Self-awareness)

Storytelling regarding  4D BIM use and benefits in a tangible way to 
colleagues' and partners

Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Adopt persuasive and convincing techniques to talk about the 4D BIM 
tools to various management stakeholders

Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Initiate proactively the 4D BIM (Digital Construction) way of working 
instead of the "traditional planning"

Motivation Goal setting Affective Outcomes Self-report measures
(Level of goals, Complexity of goal structures)

Analyse the contract and develop a 4D BIM requirements list Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Chunking)

Negotiate and agree upon the 4D BIM deliverables with the involved 
parties

Motivation Motivational disposition Affective Outcomes Self-report measures
(Appropriateness of orientation)

Outline the 4D BIM process for a project and describe precisely the 
needs for each of the process steps

Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Generalisation, Discrimination)

Make agreements on the information exchange tasks and format in each 
of the process phases

Knowledge 
Organization

Mental Models Cognitive Outcomes Structural assessment 
(Similarity to ideal)

Understand the project scope and rationalise decisions based on it Compilation Composition Cognitive Outcomes Hands-on testing
(Generalisation, Discrimination)

Define and agree with all parties the LoD appropriate for each of the 
different phases of the project

Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)



4D BIM 
Coaching

Goal: 
Overviewing the 4D BIM process, coaching on the way of working and balancing between 
effort and impact for updating 4D BIM

Learning ObjectivesSynthesis – 80 min

Workshop (40 min):
Change Management and Respond to Changes

• Monitoring changes on a project
• Implementing changes in a project
• Mini Assignment: Write down the steps for 

updating 4D BIM in case of a design change in an 
under development project.

Access and use a changes 
management platform (Software: 
Autodesk glue, etc.)

Acquire detailed information regarding 
changes, their urgency and priority

Evaluate time-wise the desired LoD 
and define accordingly the 4D BIM 
deliverables

Evaluate the need and the effort for 
updating the model

Monitor regularly the level of detail 
and decide on adding more activities 
or keeping less based on the initially 
agreed LoD

Workshop (20 min):
Influencing

- Influencing techniques - gaining credibility
- Innovation adoption factors
- Mini-assignment: Convince about the adoption of 

4D BIM in a project

Learning ObjectivesSynthesis – 80 min

Gain credibility and build trust among 
the project stakeholders

Explain "why" (for each decision, 
change, action …)

Introduction – 5 min

Presentation

• Why  4D BIM leadership?
• What is the role of a 4D BIM coach? #task
• What does it mean for a 4D BIM project team to 

be resilient to change? #process
• How: do we do it?

Schedule of the day
 Goal of the day
 Learning objectives
 Assignments

Personal Reflection Quiz

Ice-breaking – 10 min

Argumentation battle game.
The group is divided in 2 teams. There is a 
controversial topic to discuss (e.g. the statement: 
"Nuclear Power Plants will secure a sustainable 
future for Europe“). Participants flip a coin in order to 
decide which team will argue pro and which team will 
argue against the statement. Teams have 5 min to 
prepare their arguments 3 min per team to present 
them and 1 min per team to respond to the opposite 
team's argumentation. Facilitator decides the winning 
team by judging ONLY the strength of their arguments 
and the persuasiveness of the speech, not his/her 
opinion.

Assessment – 30 min

Brainstorming:
Future 4D BIM Training

• A short brainstorming sprint whole of the 
completed training and bringing up topics for the 
future improvements / changes in the training of 
4D BIM engineers

On-the-job assignment – 3 months

• Take the role of a 4D BIM leader in one of the new or 
on-going company projects

• Run another InterVision session every month (for 
the period of the 3 months) to discuss and solve 
problems and challenges.

Workshop (20 min):
Coaching Techniques and Team Dynamics

• Provocative Coaching
• Giving Instructions or not

Synthesis – 90 min Learning Objectives

Explain the way of working and coach 
new colleagues

Evaluation – 60 min

InterVision Session (3x20 min):
4D BIM Changes and Team Challenges

- Split in groups of 3
- Each participant brings a personal issue / 

challenge  / problem relevant to the 4D BIM 
process (owner)

- Group ask questions to clarify and understand
- Participants brainstorm alternatives for action 

(owner listens only)
- Group synthesize quickly to draw one or two 

recommendations
- Owner debriefs:

What did I hear? / What can I do? /
What do I take home?

Learning Objectives

Select the proper team management 
approach, for the team and the task to 
be performed



4D BIM 
Coaching

Goal: 
Overviewing the 4D BIM process, coaching on the way of working and balancing between 
effort and impact for updating 4D BIM

Evaluation Scheme
Module 9: 4D BIM Coaching
Goal: Overviewing the 4D BIM process, coaching on the way of working and balancing between effort and impact for updating 4D BIM
Access and use a changes management platform 
(Software: Autodesk glue, etc.)

Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Acquire detailed information regarding changes, their urgency and 
priority

Knowledge 
Organization

Mental Models Cognitive Outcomes Structural assessment 
(Similarity to ideal)

Gain credibility and build trust among the project stakeholders Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Explain "why" (for each decision, change, action …) Compilation Composition Skill-based Outcomes Hands-on testing
(Fluidity of performance)

Evaluate time-wise the desired LoD and define accordingly the 4D BIM 
deliverables

Compilation Composition Skill-based Outcomes Hands-on testing
(Generalisation)

Select the proper team management approach, for the team and the 
task to be performed

Cognitive Strategies Metacognitive skills Cognitive Outcomes Probed protocol analysis
(Self-regulation)

Explain the way of working and coach new colleagues Compilation Composition Skill-based Outcomes Hands-on testing
(Chunking)

Evaluate the need and the effort for updating the model Cognitive Strategies Metacognitive skills Cognitive Outcomes Readiness for testing
(Self-awareness)

Monitor regularly the level of detail and decide on adding more activities 
or keeping less based on the initially agreed LoD

Compilation Proceduralization Skill-based Outcomes Hands-on testing
(Generalisation)
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Result Summary Results Interview Notes Reference

"If you are a planner, then the answer is YES all of the listed items are very necessary competencies" 3:19

"I see a lot of competencies that are very relevant for our clients and that we have also been asked to 

address in our BIM implementation approach"
5:5

"There are some modules that are not related only to 4D BIM but it could be for the whole company. For 

example, information management should be addressed in a broader company level"
2:1

"Not only the scheduler needs this kind of training, there are several roles within a project that need at 

least part of this training to be able work within the 4D BIM process"
2:3

"About 10-12 people in different functions could use the outcomes of 4D BIM. To implement successfully 

4D BIM in the sector the rest of the people involved in the process should be trained as well"
2:25

"I can see the benefit of using 4D as a team. And if the interface is a bit trickier people will depend to one 

or two people managing the interface without investing further on technical skills"
3:23

"You could take this training and bring it to a bit tender team to teach them about 4D BIM and bring 

everyone on the same level of 4D BIM understanding'
4:28

"It’s very good to involve the other people of a project coalition who don’t work directly with software but 

they are involved in the process […] stimulates the implementation process"
10:14

"Some of these modules are not only for the 4D BIM planners, but can also be used for the work 

preparators or for estimators training"
2:2

"You can train practitioners with skills in 3D software to be the coordinators of the 4D BIM and not the 

planners themselves; this is a practice that works"
2:8

"Our scope is to train more people involved in the process as well like work preparators, schedulers, BIM 

managers" 
2:17

"If you ask a work preparator, a project engineer I would pick different modules from the ones you 

propose for each of them"
3:20

"90% of the cases is the work preparator who is responsible for many other things in the projects […] if 

it’s not in their core tasks but requires extra effort, it is often not successful"
10:4

"Progress monitoring, it is interesting, but the information comes from the outside. So you should give 

this module to construction site managers or work preparators"
2:5

"Progress tracking, should be – ideally - decentralized. Everybody involved in the process should be able 

to update on the progress of relevant tasks and report on them"
4:26

Criterion: Relevance of the identified 4D BIM competencies

However, not only planners are involved in the 

4D BIM process. Therefore, it was argued that 

in order to achieve successful implementation 

of 4D BIM in the construction sector more 

people involved in the 4D BIM process should 

also be trained. The identified competencies 

could cover the needs for other roles as well. 

Selecting some the modules to be followed by 

different people within a project could have 

successful results.

Participants indicated the need for contractor 

firms to train work-preparators (or estimators) 

instead of planners for delivering 4D BIM 

outcomes due to their advanced software skills 

and their job scope. Although some of the 

needs of work-preparators are covered in list of 

competencies, more planning competencies 

should be included. Also, taking into account 

the time for training and performing 4D BIM 

tasks is significantly important.

The progress monitoring competencies should 

not be only for the 4D Planners but should 

ideally be trained to everybody who can update 

on the progress of the tasks.

The list of competencies it is agreed to be very 

extensive, and that it holistically maps 

competencies relevant for 4D BIM planners and 

crucial for a 4D BIM training.

Target group: Overall 

reflects on 4D BIM 

planner needs. The 

proposed competencies 

and therefore the training 

could also be relevant for 

more people involved in 

the 4D BIM process (not 

only the 4D BIM planners)



"Use of the model information to generate the scheduling information, should be included as a 

competency"
1:8

"There are questions like “how do I build the schedule in general?”. What is a CPM, network method but 

also more process related: how does Synchro fit in the bigger picture of the project etc."
3:2

"Of course, it can be used for monitoring quantities over time, but we are not that far yet because these 

people are not very skilled, so they don’t know how to use it"
3:3

"Unfortunately, 4D must be developed by the people who are the least skilled in planning" 3:4

"People who are doing 4D are not the best planners because they are work preparators and these are 

the ones who benefit more from the 4D BIM. So, we have to focus on training regarding planning"
3:6; 3:7

"You should probably enhance your 4D planning module with more scheduling techniques and more 

planning knowledge in general"
3:9

"But we don’t think that you need any extra skills if you know how to make a planning" 4:3

"The main skill you need is experience in construction, about how things on the planning work" 4:4

"Synchronizing and updating the models and schedules. It has also has to do a but with the 3D models 

and information management (Comp.47 probably move on module 7)" 10:13

"Consider he development of 4D BIM planning in a company level (overviewing all the company projects 

and managing human and equipment resources in a company wise)" 4:12; 4:13

"Business intelligence should be included as a skillset from a management perspective. The tool 

doesn't exist yet but it can be developed in house or it will be in the market soon" 4:13

"Doing logistics with 4D BIM should also be included as a future skill. 4D BIM has great potential for 

planning the workspace, or excavation volumes or on time delivery of materials" 4:14

"I think module 7 is more related to a business developer or someone who is using the 4D BIM data to 

visualize them through PowerBI or similar" 10:10

"Maybe add a topic related to the SWP the server application for using Synchro pro in a collaborative way"
10:15

Participants were all finding a common point on 

the fact that when the work-preparators 

become responsible for 4D BIM then there is a 

need for extra competencies to be training 

related to construction planning. In the 

proposed training, it has been considered a pre-

requirement to have knowledge and experience 

with planning techniques (CPM, Network 

planning etc.) before proceeding with the 

development of a 4D BIM training, but this 

should not be the case in order for the training 

to be applicable in a broader audience. For 

achieving broader applicability, module 4 should 

be enriched with general planning and 

scheduling competencies not directly linked 

with 4D BIM.

Participants with experience in 4D BIM training 

suggested to move comp 47 from module 6 to 

module 7 and rephase: "synchronise and 

update the model and schedule". Also 

participants indicated other competencies that 

should be included in the future in module 7 

such as: "company wise 4D BIM management 

of projects - business development approach", 

"logistics with 4D BIM", "use of a server based 

application for collaboration within the 4D BIM 

process".

Missing competencies: 

Emphasising planning 

skills could make it 

relevant for work-

preparators as well. 

Planning temporary 

equipment should 

probably be included as a 

competency. Module 7 

could be enriched with 

more futuristic 

competencies



"Is a different way of looking at 4D BIM […] from a consultancy perspective, what the software can do but 

the difference for a contractor company is that we look from a roles perspective"
2:31

"The scheduling of the different construction works (sub-contractors) is the responsibility of our own 

people. We do not ask for a schedule […] For exchanging information we run lean sessions together"
3:8

"Your approach is focused on a consultancy firm. Consultancy works among and in between different 

companies and a contractors. In our field (contractors) we work above other companies"
4:27

"There is need, to firstly develop a very good framework on how we want to approach the planning and 

then fit 4D BIM in" - infrastructural projects
3:5

"We feel that you don’t need to do anything extra when doing 4D BIM. If you are doing a Gantt chart for the 

project anyway just do it in 4D software" - building construction
4:2

"There is a very big difference here, because we are a company that mainly does building construction 

projects. Making decisions is way simpler –the planners make the decisions and the rest parties follow"
4:9; 4:10

"We are usually the main contractor and we don’t have other contractors and we don’t need the 

persuasive power that you need in order to influence the rest of the parties" - building construction
4:11

"Ideally, it’s the role of a BIM coordinator to validate the data and not the role of the 4D BIM 

planner. However, being able to validate the data yourself can be very valuable"
1:4

"Some of these competencies are not necessarily needed for the 4D planners. The allocation of 

responsibilities may depend on the project hierarchy and on the project size"
1:5

"I fall a bit over the levels’ logic, it would be better to define which of the modules (or even 

competencies) are necessary for every employee […] having more flexibility on the levels"
1:20; 1:21

"Modules 8 and 9 can be linked with the philosophy in the company so this is more for company 

managers, it is in a management level so not for the 4D planners specifically"
2:9

"Divide the training in different functions or roles within a project. For example: 2,3,7 for 4D BIM 

specialists | 4,5 work preparators | 8,9 BIM specialists | 1,6 everybody (also site manager etc.)"
2:12

"It needs a bit of twisting to align roles with modules and needs. Probably some roles do not need 

extensive software skills but only a viewer version or specific skills (e.g. stakeholder manager)"
2:27

"Can those levels be directed to one of the roles within the BIM process? (BIM director, BIM 

coordinator, BIM manager, BIM modeler)?"
4:19

"People on a higher level do not need the exact knowledge of the software but it may be enough for 

them to know about the process"
4:22

"The modules should be linked with the BIM roles and a way could be: BIM director: modules 8 – 9 

| BIM coordinator: modules 5 - 7 | 4D BIM modeler: modules 1 – 4
4:23

"Knowing why you do something it is more important than be able push the buttons for some of 

the roles"
4:24

"These modules can be the right ones but a selection of them for each role - doesn't hurt someone 

to know more, but it should be necessary for their work to put time and effort for learning it'
4:25

"It would be interesting to do level A for everyone and from level B or C select modules depended 

on their function. It’s good to check which roles can be linked to which module"
10:7; 10:8

Scope: There are 

significant differences in 

the 4D BIM process 

between consultancy and 

contractor firms and 

between building and 

infrastructural projects. 

This training is based on 

the 4D BIM process of a 

consultancy working with 

infrastructural projects.

In the same scope there is also significant 

difference between infrastructural and building 

construction projects. The complexity of the 4D 

BIM process is linked with the complexity of 

decision making for infrastructural projects 

when in building construction one and only 

experienced planner may be able to set the 

definite plan of the construction alone.

Participants recognised that the overall 

approach is focused on the 4D BIM process 

within a consultancy firm that can differentiate 

from the 4D BIM process of a contractor firm 

as requires more effort managing interfaces 

within a project coalition.

Roles: Selecting specific 

modules (competencies) 

for different roles within 

the 4D BIM process

Most of the interview participants indicated the 

need to select specific competencies from the 

ones addressed in the training modules in 

different roles. It seems that the allocation of 

competencies to different modules work 

sufficiently but the modules should be 

addressed to different people working within a 

project. According to the recommendations the 

most optimal approach for selecting which 

modules are relevant for which roles within a 

project coalition could be: (4D) BIM Project 

manager - modules 8, 9 | (4D) BIM Coordinator - 

modules 1,5,7,8 | 4D BIM Planner  / Work 

preparator - modules 1,2,3,4,5,6 | Other roles 

(field manager / site manager) - modules 1,6. 

However, there should still be flexibility to 

address and evaluate specific training needs 

for each trainee. 



Result Summary Results Interview Notes Reference

"The structuring of the knowledge and the modules schedule you prepared looks good" 2:13

"I think that the way you categorize it in levels would definitely help" 3:10

"Whichever structured way of learning could help" 4:17

"You have a good structure with three levels A-B-C. 5:34

"I think the levels have a very good combination with a good follow up after each level" 10:24

"Although you can easily get a “push the buttons” training this is clueless if you don’t have knowledge 

about how planning management works"
3:1

You are assuming that everyone knows how scheduling works […] moving the scheduling workshop in 

the first level would be appropriate so the people have a clear understanding (pre-requirement)
3:14; 3:17

Level A: the most delay in the training is because of the lack of general knowledge regarding the 3D […] 

the object-oriented approach instead of the drawing is very important
10:2; 10:3

It would be an idea to set module 1 as an optional module or even allocated in a different level. If you start 

with the information management, it may get a little bit to complex.
1:6; 1:27

Everybody should follow modules 1 – 2 – 3 4:20

"It is a basic level, so what you give as a knowledge would work positively" 2:14

"In Level A, understanding the user fields and software buttons is not different than you describe" 3:16

"Would be nice if you could combine this very first step (Module 1. Information Management) with other 

BIM courses. Because these should be the basics regarding BIM in general"
3:18

"Overall it seems a very good program for someone starts getting involved in the 4D BIM process. 

Especially the structure of Level A – Module 2 and all the elements of Level B"
1:26

"Previous grad. students identified two missing points in our 4D BIM process that you confirm: 

Expectations management regarding the process (mod 8)  and verification and validation of 4D (mod 5)"
2:33

"Level B is the most interesting because there the magic happens, or doesn’t happen. I consider this as 

the most beneficial part of the training"
3:12

"The modules are very good and especially the last ones (Level C) are very interesting and above the 

software and its about process management which is necessary and do not happen at the moment"
5:20

Criterion: Validity of the training features

Participants gave positive feedback on the 

specific content of the modules in each of the 

three levels. They indicated that the Level A as 

a basic level is approached correctly in terms 

of basic software competencies. Regarding 

information management, the combination with 

a more broad BIM explanation could be 

considered. Modules of Level B have been 

recognised as the most important in terms of 

upgrading the 4D BIM process within a firm. At 

the same time, modules in level 3 have been 

identified as an innovative approach regarding 

4D BIM training that could establish knowledge 

within an organisation more stable grounds.

Almost all participants pointed out that the 

structure of the overall training curriculum and 

the structure within each module is helpful.  

However, they proposed that module 4 

(Scheduling in 4D) should be part of level A. 

Also, module 1 (Information management) 

there are two contradicting statements 

regarding the importance of the module in level 

A. Following the feedback of the 4D BIM training 

experts, information management should 

remain as the first module and should followed 

by everybody within a project coalition.

Structure: Overall the 

structure proposed for the 

specific modules is 

good.The modules in 

each of the levels address 

appropriately the content 

of a 4D BIM training 

curriculum. An adjusted 

version of Level A is 

necessary that should 

also include module 4 as 

a second module.



"The mix of activities looks very good (ice-breaking, presentations, individual and group assignments)" 5:10

"It is a well made training script with a lot of interaction which makes it is very good" 5:35

"You have very clear deliverables, and this is helping very much on the learning process" 5:16

"Clarifying the goals in this way help participants to decide if the course is relevant for them or not" 5:17

"We usually have a course book and everything we explain in the training is on the course book so people 

can look it up whenever they want"
5:11

"We provide a basics training that is based on the software manual" 10:11

"If you say that this is a four-hour workshop ( Mod. 3), this is a lot to do within the four hours. Scripting is 

very challenging, and it can be quite tricky to grab the concept of baselines"
3:15

"The modules are very condensed. Consider that the modules may take way longer than you expect" 5:14

"Think about the time allocation for evaluation. Would you evaluate within the time available for the 

training? The evaluation may take as much time as the course itself"
5:12

"Check also about the time allocation for discussion within the modules. Is there enough space for 

discussion and asking questions?"
5:13

"The modules in your training are sequential so a question would be how to cope with the fact that 

someone may fail one level. Is there any process?"
5:08

"After each training the participants evaluate the training and they are evaluated, and this is something 

very important that we also do in the company"
5:18

"It is very important that you have an external observer to evaluate the participants and it is very good that 

this is covered in your training"
5:19

"With the training session maybe they get a very good idea but […] I don’t believe that in this way you can 

get fully the skills to apply them in a project directly"
1:12; 1:13

"If you are not able to apply something on the project, then you miss the on-the-job assignment and the 

skills are gone"
2:16

"If anyone needs more advanced training then we listen to the contractor and what do they really need 

and we make a training on the job"
10:12

"It’s very interesting to have feedback in your on-the-job assignment. […] It’s very good that there is an on-

the-job assignment in all modules"
10:16; 10:18

In the on-the-job assignment you experience realistic conditions that influence the 4D BIM process. And 

that’s the most interesting part of the training if you ask me. I think it’s a good idea.
10:19

"The real world is different than our training room […] during the training people can acquire the 

competencies they need to start but they are often disappointed from the real-life situation"
10:20; 10:22

"We don’t use the 4D BIM model for progress monitoring yet as we just started with 4D, one year ago" 1:9

"Do they get 40 hours per week to work with it or it’s a side job? The biggest risk for implementing your 

training may be that they don’t have enough time and it becomes something extra and less important"
10:23

Training features: Most 

of participants and both 

training experts indicated 

that the learning features 

can be sufficient to help 

participants acquire and 

apply the competencies. 

Specifically, they 

recognised a good mix of 

training methods that may 

require slightly more time 

than planned for each 

session. They found the 

evaluation and the on-the-

job assignment after the 

training very important to 

secure that participants 

can apply their 

competencies in real 

conditions.

The training experts agreed that the selection of 

the learning methods it is good and fit with the 

character of the training. There is a good mix of 

different activities that makes it interactive, it 

has clear structure and goals and for the basic 

software competencies has the same training 

material as professional software trainings (a 

step by step guide on which participants can 

refer). 

Two participants indicated as a limiting factor of 

the design, the time allocated for each of the 

modules. The is extra time that should be 

considered due to questions, difficulty of 

participants to understand the concepts or 

other unpredictable reasons. Also the time that 

trainers need to evaluate the assignments 

should be considered.

Training experts found the evaluation part of the 

training significantly important. They raised a 

point for future improvement to justify the 

process in case participants do not succeed in 

one of the modules as well ensure an external 

observer to evaluate their performance.

Most of participants agreed that the on-the-job 

assignment is a necessary component of the 

training curriculum and that it ensures that 

participants can apply their skills in real life 

projects. However, it should be ensured that the 

trainees will actually have the opportunity to 

apply their recently acquired competencies in 

one of the company projects and this may not 

be easy if the company is just starting with 4D.



"In general, it looks very complete, you touched upon everything I have been thinking regarding the 

implementation of the 4D BIM within our company over the last year"
1:24

"We would most probably need a training like this" 2:10

"You have made a very good pragmatical and detailed report that a company can actually use 

directly. Your approach is good"
2:29; 2:30

"I think you have a very thorough set up here […] especially for the people that are specialized in 

scheduling this should be recommended"
3:24; 3:25

"I think overall it looks a very good training as it integrates so many different activities and 

stimulates interaction not only listening"
5:6; 5:9

"I’m impressed how detailed is your approach and how precisely you developed your work in 

something that could be used by different companies"
5:30

"We would be interested to work further on your idea as a new product so let’s keep in touch to 

discover potential opportunities after your graduation"
5:33

"We do several of these modules with on-the-job trainings (learning by doing) for example 2 – 3 – 7" 2:6

"What we currently do in the company is the modules 1 – 2 – 3 – 4 in an on-the-job training way for 

work preparators. It is very new for us, so we have to see how that works"
3:13

"With the BIM project team we try to work as an example for the other teams to teach the process. 

However, it is very difficult to say to others how they should work, they will not listen to you"
4:8

"We apply training on the software site mainly […] the people change process is very interesting 

and not something that we address"
5:1; 5:3

"We are also considering asking trainees bring their own 3D model […] I’m very interested because 

you help me to look at our own training method as well"
10:21; 10:26

"We have a 5 days course to learn the basics and then after some months of practicing on the job 

you can take the second training for experts"
5:26

"3D modelers are very good at understanding the logic of the software and not scared by all the 

buttons. Employees without software experience may have a hard time"
2:7

"Depends very much on the project and the peer pressure. There are people that are very good in 

4D BIM and they inspire the rest of the team to learn as well"
2:18

"In the beginning there were many people that were eager to learn the software but later a lot of 

them were pushed to learn the software, so they were not eager anymore and it was harder"
5:2

"You made a very nice presentation; it is very professional. My compliments on that" 2:24

"You also have very good visualization of you approach" 5:31

"Maybe for the visual part you could draw an arrow from the on-the-job assignment to the recall and 

comprehension because they will repeat these steps during their assignment"
10:25

All participants found the quality of the training 

approach very detailed and complete up to the 

extend that they could even see it 

recommended for 4D BIM practitioners.

Participants complimented the visualisation of 

the training steps and they believe that a good 

visualisation is helpful for training activities. 

They indicated an extra arrow in order to clarify 

the content of the on-the-job assignment.

Overall: Very complete 

and detailed approach 

that addresses similar 

efforts of companies in 

the construction sector. It 

is very well visualised and 

this helps for a better 

understanding. The quality 

of the training outcomes 

highly depends on the 

competency level of the 

participants.

Some participants indicated that the quality of 

the training results depends very much on the 

previous experience of the trainees and 

therefore this should be a factor to take into 

account when giving a training.

Most of the participants indicated that they 

already make efforts to develop similar training 

activities on the job. 



Result Summary Results Interview Notes Reference

"My initial feeling is that is much about 4,5 days of trainings which is not that bad but depends highly on 

the target group that you would like to train"
2:19; 2:20

"It’s only the time factor that you need to work a bit further" 5:15

"It's a really long process with an on-the-job experience with Synchro" 10:17

"Maybe you can do two modules at once" 2:21

You could probably combine a session with time for supervised on-the-job training. Walk around solving 

questions etc.
5:29

"It takes a very long time to become intermediate or expert. So, it looks very difficult now to plan in 4D" 5:7

"I really find it very long; it takes about 17 months to become an expert" 5:23

"Level 2 has the focus for optimizing the process and giving them expertise, and this should be 

pinpointed (otherwise people are overwhelmed in the beginning with a two-years programme)"
5:24

"An idea could be to split it in three courses so if someone wants to know when they would be able to 

work with 4D this is already after the first course (and not after 2 years)"
5:25

"It would be more feasible to pick the specific parts of this detailed training that fit precisely the needs of 

the company and implement them in a similar way"
1:14

"They need to gain skills in a very limited time as they are very busy in their schedules […] teaching them 

only what they specifically need for their current work would be more valuable"
1:16; 1:17

"It would be very interesting to customize the learning experience for each of the employees" 1:22

"We would check for each of our (people) what kind of skills do they need and which of these modules 

they should follow […]  two - three modules from the ones you designed  should be  feasible"
2:11; 2:22

"Probably a level 0 would be interesting to be added as an evaluation of the starting level and do some 

expectations management"
2:32

"Everybody should follow levels 1 – 2 – 3 , for the rest there should be an assessment according to the 

level and position you are if you would need and want to follow specific extra modules"
4:21

Criterion: Feasibility of the proposed training curriculum

Several participants - among which both the 

training experts - find the training very long and 

extensive. It should be considered not only the 

time investment but also the perception of 

people that start working with 4D BIM (it looks 

difficult). They proposed different modules to be 

combined under one and the overall training to 

be split into three courses each of which should 

address one of the levels. In this way, it would 

be more clear to the trainees that after the first 

course (level) they can already start working 

with 4D BIM and they can get the second 

course (level) to expertise their knowledge and 

the third course (level) if they want to manage 

the 4D BIM activities within a company of within 

a project.

Participants, also indicated their wish to be able 

to customise the learning experience of each 

trainee in order to make the training more 

feasible and attractive. They proposed that 

there should be an initial assessment of the 

participants to decide upon the learning path 

and the specific modules to be followed, based 

on previous experience and on the scope of 

their work. A basic training regarding 4D BIM 

should be followed by all the company 

employees working within the 4D BIM process.

Duration: Overall the 

complete training involves 

a very long experience of 

about one and a half year. 

In order to become more 

feasible this should be 

broken down in different 

courses optional for 

different functions. It is 

significantly important to 

address the specific 

needs of the each 

participant therefore an 

initial assessment could 

help design the learning 

path for each participant.



"Being aware that you need to discuss and reflect on the learning after each project it is quite important 

and for now is only happening in an informal way (coffee talks)"
1:1

"Being able to adopt new digital tools is a very nice idea. It should absolutely be embraced as it could 

very much help our business"
1:2

"4D BIM planners should have the competencies to be able to start working and develop the schedule 

directly in the 4D BIM software'
1:7

"It’s good that the training focuses on the ideal process even if this is not necessarily the current way of 

working"
1:25

"Thank you, I have a whole list of things I need to learn myself!" 3:28

"What is very important is to start working the schedule directly in 4D BIM" 4:5

"Making estimations within the 4D BIM it’s not there yet. It’s the point where we would like to go" 4:7

"4D is not considered yet core activity to invest that much time […]  when 4D BIM becomes the core task 

of our employees, then probably the complete program you presented is very useful"
1:18; 1:19

"The interfaces of the technology are defining how we are using or how we will be using 4D BIM in the 

future. When we use HoloLens everyday on site then we should invest time for 4D BIM training"
3:21

"The main reason why we don’t do much training yet in the field of 4D is because the demand by the 

construction sector is not that high so far, but it seems that it is growing fast"
5:32

"Did you look at the construction process from design to construction and demolishing again (life cycle)" 2:26

"We should do more often discussions in the construction sector about 4D BIM. […] Just bringing 

different people together to discuss what they are doing and gain knowledge out of it"
4:30

"More disciplines are interested in 4D. We have seen manufacturers and several disciplines for which 

detailed 3D design is necessary, asking for 4D. Similar training could be applied in other sectors"
10:1

"It could be a business idea. […] You should be able to define a selling point (tender at a better price, or 

faster etc.). It should also be adjustable to the new needs"
4:29

"You need to be able to sell your training. Have you thought about how much this would cost? It’s nine 

training sessions and some on-the-job consulting hours"
5:21

"Think about standardizing the time for your courses (e.g. 09:00 – 16:00). Having short sessions (3,5 h) 

is not sustainable (time for commuting and time for learning) either for the trainer or for the trainee"
5:27; 5:28

"We would be interested to work further on your idea as a new product so let’s keep in touch to discover 

potential opportunities after your graduation"
5:33

"Think how you could give it to different companies and up to which expend you be relevant for different 

companies in the construction sector"
1:23

"Who should be the trainers? From the company or external?" 2:28

"Do they have on-the-job consultancy from a trainer?" 5:22

Most of the participants agreed that with some 

improvements the training, this could be used 

as a separate training product for construction 

companies. It should be defined how the 

training can be customised to the company 

needs, standardise the duration of the training 

sessions and define who could be the trainers 

for each of the modules.

Product: The training is 

designed as an in-house 

activity but it could even 

have potential to become 

a separate training 

product. In case of the 

last, more factors should 

be optimised.

Participants agreed that several of the identified 

competencies are linked to an optimal way of 

working with 4D BIM. The fact that this is not 

the current way of working but there is the aim 

to reach that higher level of 4D BIM 

competency was agreed by all participants. 

One of the participants (experienced leader on 

4D BIM) expressed the thought that the list of 

competencies could even be helpful for 

challenging his own knowledge.

Future perspective: An 

optimal way of doing 4D 

BIM is being addressed. 

4D BIM is a very new field 

of work and it is very 

much depended on the 

technological 

developments. There are 

a couple of future 

dimensions that could 

also taken into account in 

future training 

developments.

Most participants said that the effort allocated 

for 4D BIM training depends on future 

technological developments. It seems that the 

technology will establish 4D BIM as a core 

activity of the companies in the construction 

sector but this is not the case yet.

Participants also indicated some future 

dimensions that could be addressed in further 

research: investigating the 4D BIM process 

under a life-cycle lens, facilitating discussions 

among experts and investigating the potential of 

4D for other sectors (e.g. manufacturing).
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 N Frequency % 

Gender 10   

   Male  6 60% 

   Female  4 40% 

Master program 10   

   Construction Management  
   & Engineering 

 9 90% 

   Spatial Engineering  1 10% 

Year of studies 10   

    

    1st  5 50% 

    2nd  5 50% 
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