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AIMS & OBJECTIVES

* Identify the effectiveness of serious games
for construction workers.

« Compare the serious gaming approach to
more traditional approaches.

 Explore opportunities /potential of serious
games for teaching construction workers low
energy training.
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RESEARCH QUESTIONS

A) To what extent can upskilling training
be delivered through the use of serious
games rather than with traditional
methods?

B) To what extent can attitudinal change
take place through the use of serious
games?
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FES & QUALIBUILD

Build UP Skills Ireland Project (BUSI)
undertook a skills gap analysis in relation to
Implementation of low energy buildings.

Key conclusions:

 Visible knowledge gap apposed to skills gap. Wheel of Key Words for Quality

* Need for attitudinal change in the Irish construction industry.
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QUALIBUILD LEARNING

OUTCOMES

1. List and identify common areas of air leakage

2. Principles of air tight & wind tight construction

3. Importance of air-tightness anc

wind-tightness

4 L .

CERTIFICATE IN
Introduction to Low Energy
Building Construction

FES TRAINING

Information about the FES
Training programme.

FES TRAINING

Are you up to
date on the

Do you deliver
construction

training? new building

regulations?

Free Train the Trainer Course

TRAIN THE TRAINER

Information about the Train the
Trainer programme, which was
delivered during the QualiBuild
programme.

TRAIN THE TRAINER

Qualibuild Learners Handbook

Unit 1:

Energy and
Buildings

- Energy Use in Buildings
- Key Terms
- Overview of Climate Change & EU Policy

Unit 2:

How Energy
Works

- Heat Transfer
- Simple Explanation of Energy Units
- Energy Principles of Building

Unit 3:

Building
Fabric 1

- Air Tightness & Wind Tightness

Unit 4:
Building - Insulation, Thermal Bridging & Best Practice

Fabric 2

Unit 5:

- Heating Systems

Heating &
Ventilation

- Ventilation & Condensation

Unit 65

- Working Together
OYSLEIIY) - The Importance of Communication
Ihinking

Course structure and layout
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WHAT ARE SERIOUS GAMES?

« Computer and video games that
entertain users while achieving primary
goals of education and training.

 Similar to educational games focused on
audience outside of primary &
secondary education.
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Training Edutainment

Exercises Applications

Serious
Gaming

Simulation
Games

loannis Th. Paraskevopoulos (2014)
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3 DOMAINS OF LEARNING

Produce something new.

Justify a stand or position.

COGNITIVE AFFECTIVE PSYCHOMOTOR

Larson, Miriam B, and Barbara B Lockee (2014)

Take apart information to show
relationships, causes and connections.

values
motivation
attitudes

Use information in new
situations, to answer
questions or solve problems.

Explain ideas or concepts.

Recall facts and

affective cognitive basic concepts.

domain domain

Image by Karin Kirk, SERC

Gershon, M. (2015)
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METHODOLOGY
1 2 3 4 5

Test
Prototype

Usability &
functionality

playtest.

Create
Prototype.

Create
Components

Brainstorm
Session

Gather data from
target audience.

Evaluate

Make any changes/
refinements to
game.

Using Blender,
create game
components.

Using Unity,
create 3D
game.

_ 1

Repeat 3-5
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Areas, concepts and skills that
construction workers struggle
most with are as follows;
Continuity of insulation

The effects of badly installed
insulation

Thermal bridging / effective
airtightness

Systems thinking

Unit 3 of the QualiBuild
Foundation Energy Skills
Training Handbook.

Task bar example ¢

Example Games
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We are having issues
keeping heat inside the house. In
winter we must have a fire and central
heating on to heat the home, As you
can imagine our heating bills are
very high because of this,

That's common
in older houses. Have a look af

the house plans | have here..Tell
me what you already know about
the problematic areas and |
can help fill in the reg

Task One

-

How many of these window parts can you
name?
Hint will tell you names which you can
arrange.

Builder Explains how the window
is made, what materials are used
and about the importance of
systems thinking.

are having issues

Keeping heat inside the house. In
‘wintex we must have a fire and cenlral

Ome of the areas
you chese was the window.
9 mside 1o take closar ook,

can help 8 1 the

Glasses View

Teat it or our s
e 19 iish
canstrustianl This plice
s gotng unbearable,

Thaes, the draught %
e badreun s peiting.
st had and thet sl
o the winéam can'tbe
oo fee .

1 1'm the swner o this
‘new house. | just had

Click an the prablem aress in your current home that you
e aware of._. We will then &xamine the areas you do not
harve Knawledige ol. Start by clicking an area now..

G

window. There were many

diffarant roles whien installing this

window. Lets use the AR glasses
t0 have a closar loak.

Builder Explains how the window
is made, what materials are used
and about the impartance of
‘systems thinking,

Click the glasses
10 sater AR mode.

Learn more..

%

To learn more and collect cash toward|

new home watch the following vldea' \-:_,



PROTOTYPING TOOLS

Level 1 - identify problems

enter / exit house

navigste and interact
with the 3D world

locate and read
documents in the
building

learn motivation to
solve problems from
family characters

Actor

hide / reveal 3D
building components,

virew current "score”

link checklist item to

ocate problems from!
popup checklist

Tequest if checklist is
correctly ticked?

ask for a "hint"

use HELP features

sk for reminder of
current task to
complete

Drawio
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object being viewed

Application Flow Diagram

Start
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Arrives on time Arrives a little late Arrives too late
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Sockets get installed Sockets unfinished SOC:?;;QT;:;%“‘
correctly. you fix sockets. properly

Choose which
adhesive to help

build building
envelope.
Adhesive Sealant Adhesive
Calendar Reminder |
Ignore/ extend
reminder

——

Extend Reminder for

Check on window
1 hour.

installer now.
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PROTOTYPE DEVELOPMENT
PROBUILDER

SEAMLESS LEVEL DESIGN
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Data Collected:

* - 10 Partici t
USER-TESTING 1 > Ss:J:;,IZdn s

USABILITY & FUNCTIONALITY 10 Interviews

The results indicated that majority of
participants in the usability testing session:

« Rarely looked at the instructions before, or
even during gameplay.

« For the most part, listened and read along
with the information being given to them by
the pop-up builder.

» Realised after the first level that the
information being taught to them, abled
them to complete the task and move onto
the next.

« Agreed and empathised with the ‘family
characters’ located around the home.

f,Na(me,: Aham Mahgr
|Aged:l18-23( [
Oceupation: Stonemason

'.‘ Name: Rory Maher
Aged: 46-55
. Occupation: Stonemason

Name: Keith,McManus
Aged: 24-30
' Occupation: General Operative

Name: Robert Dyland
Aged: 24-30
'Occupation: Carpenter




Data Collected: \

20 Participants

40 Surveys

10 Exit-Interviews
Gameplay data collection
application

The results indicated that majority of

participants in the final testing session:

Felt comfortable using the serious game.

Felt they learned something from the game.
Felt they enjoyed using the game to learn over
traditional methods.

Encouraged this new method of training
construction workers.

Encored attitudinal change regarding systems

thinking and working with other trades.



DATACOLLECTION

Log index
Id Timestamp Userld Scene Message actions
1793 2020-08-24 5 Level2Sittingroom_LM Pressed Done talking to granny button, Scene 1 show edit
18:08:08 Delete
1794  2020-08-24 5 Level2Sittingroom_LM ok button, level 2, Instructions2, sittingroom show edit
18:08:52 Delete
1795  2020-08-24 5 Level3Cavity1_newTest Talk to Cavity Builder Button show edit
18:09:02 Delete
1796  2020-08-24 5 Level3Cavity1_newTest Pressed Done talking to Cavity Builder button, show edit
18:09:43 Scene 3 Delete
1797  2020-08-24 5 Level3Cavity1_newTest Pressed Done talking to Cavity Builder button, show edit
18:10:20 Scene 3 Delete
1798 2020-08-24 5 Level3Cavity2_newTest Cavity Fix option clicked show edit
18:11:20 Delete
1799  2020-08-24 5 Level3Cavity2_newTest Fix with replace insulation option clicked show edit
18:11:27 Delete
1800  2020-08-24 5 Level3Cavity2_newTest Chart done button clicked. Finished cavity level show edit
18:11:34 Delete

Participant6.mp4 Participant7.MOV

Participant10.MO Participant11.MO

Participant17.MO

Participant18.MO Participant19.MO
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ANSWERING RESEARCH QUESTION 1

To what extent can upskilling training be delivered through the use of serious games rather than with

traditional methods?
Research tools used to answer Research Question 1 were: the game, the questionnaires, and in-game data collection
application and exit-interviews.

ANSWERING RESEARCH QUESTION 2

To what extent can attitudinal change take place through the use of serious games?
Research tools used to answer Research Question 2 were: the pre/post-game questionnaires, and exit-interviews.
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Traditional
Learning
Methods

Positive
Feelings

New
ways of
learning

Technical
ability
concerns

Engagement Age
concerns
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DATA ANALYSIS

| am aware that creating holes slightly bigger than needed
around pipes, wires etc. affects the building standard.
(Pre-Gameplay)

4

= Apgree = Slightly Disagree = Slightly Agree = Disagree

| am aware that creating holes slightly bigger than needed
around pipes, wires etc. affects the building standard.
(Post-Gameplay)

AN\

® Agree = Strongly Agree = Slightly Agree = Disagree

| am aware that my quality of work affects
other trade workers who work on the same
building. (Pre-Gameplay)

A

uSlightly Disagree = slightly Agree = Agree = Strongly Agree

| am aware that my quality of work affects
other trade workers who work on the same
building. (Post-Gameplay)

= Agree = Strongly Agree

The idea of using a computer / game system makes me
uncomfortable.

Strongly Agree

Agree

Slightly Agree

Slightly Disagree
Disagree I I I I
Strongly Disagree ™ = [ [ [ ] [ ] [ [
1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16 17 18

19 20

TABLE OF GAME COMPLETION TIMES

AGE 18-23 24-30 31-45 46-55
00:08:10 00:07:37 00:10:23 00:16:23
00:10:29 00:12:12 00:08:44 00:09:20
00:07:10 00:10:42 00:09:26 00:15:01
00:09:52 00:15:53 00:10:37
00:11:31
AVERAGE 00:09:26 00:11:36 00:09:48 00:13:35

Over 55
00:06:29
00:11:40
00:09:30
00:09:06

00:09:11" |




hitps://vimeo.com/472232867 ‘
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Thank Sou !

seriousgamesresearcher@gmail.com

Lauren Maher

@Laurenmaherl]
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