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The gap in mechanical engineering education
* The big 3 problems

1. Knowledge (cognitive)
* Retention a problem
* Even basic terminology such as ‘dynamic pressure’ are completely forgotten
* Technical skills in applying equations a problem, BUT plug-and-chuck is common
* Information overload (textbooks, slides, quizlet, assignments, quizzes, other activities and so on)
* Risk of plug & chuck (short term memory)

2. Skills (psychomotor)
e Almost ALWAYS taught in labs
e Usually funding will deteriorate the quality of psychomotor training
* Personal anecdote: 1 prototype during my entire (not even capstone) during my final year in UPM

* York University spends much more funding on student projects and encourages using the makerspaceto prototype designs for all
courses

3. Technology (affective)
* Attitude towards technology (sustainability, cradle to grave designs, etc.)
* Real-world technologists who use the technology being learned in class (why do we care?)

* Meaningful memories (teacher in solid mechanics or fluid dynamics who made a specific joke, or specific things happened during
class, anecdote of cheaters during fluids and question), traditionally done via office hours (but with 100+ students?)



Serious Game

& Scopus

@ A test version of the search|

4,854 docume

TITLE ( serious AND games )

2 Edit 2 Save L Setalert

@ A test version of the search results page is available. W

Search within results...

Refine results

14,413 document results

Open Access

TITLE-ABS-KEY ( serious AND games )

[C]All Open Access (1

[ Gold

I:‘ Hybrid Gold

D Bronze
[ Green (1

Learn more

# Edit @ Save L Setalert

Year

[J2022
[J2021

[]2020
2019

5 document results

(TITLE { multiplay

# Edit 2 Save

Search within results...

AND TITLE ( engineering ) AND TITLE { game ))
o alert
Patents

Documents  Secondary documents

View Mendeley Data (102)

Refine results

Year

[] 2020
[ 2015
[J2014
[J2011
[] 2006

Author name

[] Armitage, G.
|:| Branch, P.

[] callaghan, .
[] claypool, M.
[ Hall, R

View more
Subject area

D Engineering
D Computer Science

[] social Sciences

Document type
Publication gi#fe

Source title

1o Analyze search results Show all abstracts

ton: Date (newest)

| IN© Export Download View citation overview Viewcitedby Addto List ees = =
~ DoculNggat title Authors Year Source Cited by
@ > [[]1 Rapidly ConveNQyg a Project-Based Engineering Wu, L.L, , E., Callaghan, 2020 Advances in Engineering Education 5
a > Experience for ReNgQie Learning: Successes and C., (. irn, A., 8(4), pp. 1-9
« Limitations of Using Wmerimental Kits and a Multiplayer Rt nsmeyer, D.
> Online Game
@ > . i v
View abstract »» Check Omni fo | Text  Relajg@focuments
@ >
[[] 2 Software engineering challenges of mulg outdoor Hall, R.J. 2015 Computer Games and Software 0
A smart phone games (@] Book Chapte Engineering
pp. 183-198
@ >
W View abstract v Check @i for Full Text View at Publi Related documents
1) >
a > . : . .
O3 A multiplayer g@ffe game for teaching software Xiao, DNQ#iller, R.C. 2014 L@S 2014 - Proceedings of the st 3
1) > engineering@@Xactices ACM Conference on Learning at
)]
Scale
@ > pp. 159-160
View abstract ~ Check Omni for Full Text View at Publisher Related documents
VA
[[] 4 Multiplayer on-line role playing game style grading in a Long, J.N., Young, L.S. 20 ASEE Annual Conference and 5
(3 project based software engineering technology capstone psition, Conference Proceedings
) > sequence
@ > View abstract~ Check Omni for Full Text  Related documents
v [[] 5 Networking and Online Games: Understanding and Armitage, G., Claypool, M., 2006 Networking and Onlirgeames: 69

Engineering Multiplayer Internet Games (G Book) Branch, P.

View abstract ~+ Check Omni for Full Text View at Publisher Related documents

Understanding and Engi (g
Mutltiplayer Internet Games

.1-218
PP 5



assively
ultiplayer
nline ' ole-
laying came

&)  httpsy//mmo-population.com A L %% v
a o
‘:“ MMO POpualDﬂS u MMOS ToP YEARLY DATA

THE SOURCE OF MMO DATA

We track the subscriber count, active players and populations of all the top
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A formula that works!

* Massive quests, items, crafting and Non-playable
characters (NPCs)

* 3 broad game mechanics in MMO-RPGs (Skills,
ltems, Quests)



MMO-RPG

e |deais simple, put a bunch of
players in a virtual space (room
for example) and fill this space
with meaningful NPCs and SIQ

e SIQ = Skills, [tems and Quests

Virtual hangout spaces:

* Think of traditional Zoom meetings

* Translation of Zoomin 2D to a
more immersive 3D format
(modern computing enables this!)

* Facebook’s Metaverse will
capitalize on thisin the coming
decades

)
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Research Article | Open Access | Published: 08 February 2018

What is a virtual world? Definition and classification

Carina Girvan &

Educational Technoloqy Research and Development 66, 1087-1100 (2018) | Cite this article

24k Accesses | 55 Citations | 7 Altmetric | Metrics

Abstract

In 2008, articles by Bell and Schroeder provided an initial platform from which to develop a
coherent definition of the term ‘virtual worlds’. Yet over the past ten years, there has been little
development of the term. Instead there is confusion in the literature, with the introduction of
new terms which are at times used to classify the type of virtual world and at others are used
synonymously with the term. At the same time there has been a resurgence of interest in the
potential of virtual reality which further muddies the conceptual waters. While the lack of a
clear and common understanding of a term is not uncommon, there are implications for
researchers and practitioners. To address these issues, this paper presents a new framework
for the definition of virtual worlds, arguing what it is for a world to be virtual, the user
experience that is a necessary part of this and the technical features which afford this. For the
first time the relationships between commonly confused terms and technologies are

identified to provide a much needed conceptual clarity for researchers and educators.

Introduction

Thus far, definitions of virtual worlds lack an essential conceptualisation of what a virtual
world is. The propensity towards a techno-centric definition has its advantages as it allows for
a myriad of user experiences, however it results in confusion between technologies with
similar technical features, most likely because a virtual world, much like a smart phone, relies
on a combination of different technologies. For example, it is unclear how Bell’s (2008)

definition of a virtual world could not as easily be applied to a MMORPG, whilst at the same



Computers & Education 59 (2012) 661-686

Contents lists available at SciVerse ScienceDirect

Computers & Education

journal homepage: www.elsevier.com/locate/compedu

A systematic literature review of empirical evidence on computer games and
serious games

Thomas M. Connolly **, Elizabeth A. Boyle?, Ewan MacArthur?, Thomas Hainey?, James M. Boyle”

* University of the West of Scotland, High St., Paisley PA1 2BE, Scotland, United Kingdom
b University of Strathclyde, Glasgow, Scotland, United Kingdom

ARTICLE INFO ABSTRACT
Article history: This paper examines the literature on computer games and serious games in regard to the potential
Received 24 October 2011 positive impacts of gaming on users aged 14 years or above, especially with respect to learning, skill

Received in revised form
14 February 2012
Accepted 6 March 2012

enhancement and engagement. Search terms identified 129 papers reporting empirical evidence about
the impacts and outcomes of computer games and serious games with respect to learning and
engagement and a multidimensional approach to categorizing games was developed. The findings
revealed that playing computer games is linked to a range of perceptual, cognitive, behavioural, affective

gj::;urf; sames and motivational _lmpactq and outcomes. The most frequently nccurrulg_uulmmes and impacts wsr\g
Serious games knowledge acquisitionjcontent understanding and affective and motivational outcomes. The range of
Learning indicators and measures used in the included papers are discussed, together with methodological
Skill enhancement limitations and recommendations for further work in this area.

Engagement @ 2012 Published by Elsevier Ltd.

Paper 1

Research Review

Engineers at Play: Games as Teaching Tools
for Undergraduate Engineering Students

Cheryl A.Bodnar,” DunielAnasfusio,b
Joshua A.Enszer,“ and Daniel D. Bur’keyd

“Rowan University, b Rose-Hulman Institute of Techn ology,
cl..»‘niversif).rof Delaware, Un iversity of Connecticut

Abstract

Background Many students may not respond strongly to instruction that they do not
perceive as engaging. One pedagogical approach to help engage students involves the use
of games. Educational games can provide students with a motivating and stimulating
environment while providing them with immediate feedback to promote learning.

Purpose This systematic review examines research focused on the implementation of
games to teach undergraduate engineering students; it summarizes prevailing features
and cites examples from a variety of engineering disciplines.

Scope/Method The systematic review was conducted through a detailed search of Science
Direct journals and the Scopus, Web of Science, Compendex/Inspec, and ERIC Educa-
tion Research Abstract databases using terms pertinent to games in engineering education.

A total of 191 papers was included after application of the inclusion/exclusion criteria. After
screening those to determine if assessment of student learning outcomes was performed,

62 papers were found suitable for more detailed analysis.

Conclusions Research on the implementation of games in undergraduate engineering
classrooms has shown that, despite diverse forms of «

ssment applied, there 1s a general
trend that both student learning and attitudes are improved by game-based activities.

Huwcvt:r, since only a rt:l;ltivcly small subset of the literature demonstrates a systcrrmtic,
validated approach in ass

nent, significant opportunities remain for future research.

Keywords games; undergraduate; student experience; systematic review; gamification

Paper 2

Virtual Laboratories in
Engineering Education:
The Simulation Lab and
Remote Lab

B. BALAMURALITHARA, P. C. WOODS
Multimedia Universily, 63100 Cyberjaya, Malaysia

Received 9 April 2007; accepted 29 August 2007

ABSTRACT: Computing and communication technology has had a significant impact on
the engineering education system. This technology has improved online and collaborative
learning. Besides that, it improves the students learning experiences. One of the distinguish-
ing elements of engineering education is the laboratory requirement. In this paper, we discuss
the current trends and key issues in virtual laboratories-simulation environment laboratories
and remote laboratories via the Internet. @ 2008 Wiley Periodicals, Inc. Comput Appl Eng Educ 17
108118, 2009; Published online in Wiley InterScience (www.interscience. wiley.com); DOI 10.1002/cae.20186

Keywords: simulation lab; remote lab; engineering education; Internet

Paper 3



Game in view:
RuneScape (3 successfu\ MIMO, 1999 present)

Eellmg dleqs 160" mil' m"ﬂge
& U pay we pk
We pay, ko pk

Jum ‘rab the 15|£ hlillﬂlfl o gﬂ: ald'rs back!
|||I HE&!I:.I:'"LEII“ 3. ibe 'Ji jruEmE‘E'H %I 3
f join zmu&!ﬂllﬂ? ciﬂnt at fur offical mod riot!\

1] I:hE THER ¢ fu Eungdhui?

: Ly |
l." f it

~¥eus I:-ﬂl:k telehluck!!!!!!!!!!!
CHY 1

J

o

- g : ~0H TEEQESEEFE-JDT Mo runzé

w5 WePay Ta Pk S WBugin
¥ _:1 ) _H e FLH to pkl.r, e

Y .Pr:arﬂl_'e o ur! Gek Huurspr ko thﬁpﬂrﬂde qrou
4 5 Buy p hﬂ'ﬁﬁﬂr Pl | DHES dnd |temﬂ——Pﬂuluu515_L1

r.

“ I 1'\
% TGive h&k-pkmg"' Nojpking = ﬁ‘rslllll

fo phl:-nrlﬁ.pkmg back— hrand!rﬁ_&kﬁ@@@@.@

S [iiant justice”

cll v

inn
L E MPE ?H Fkg,:;iimuu b 10




”~
’
-
-
-
’
Y
.",
[

[




XP (>
‘
The Bank of Gielinor ) q:t'}?
+ U
‘5/ A
(o >
177 1 12870, ™ )
D) x4
1920 ¢ 135 ‘_ (=
=
/ 5 5 7
8 1 1 q q 0 B
7 1 1 17FL
( = p L [|
1 8 3
.
5 164 5 5
-~ -
) ™
26
«
3 -
1
&
- 4 v
- 14 7 10 \
L
5 7
17 1 11 7.
L
7 267 Z
o &
- ~
c 5 c
b - P
100G :}{ 660 1000
a0
1

I for rpl:o Pagl/ Cse,;ore! Gpstall®C,0M

1 %Rlsk free anti-ban Buy&Sell! Gpstall®C,0M
Over 1250+ relisble revleus Gpstallg
eliver you gold "Safely’- ask us Hou ? Gpstall®C,0M
isk free anti-ban B:{Jy&selll Gpstall®C,0M
isk free anti-ban Buy&Sell! Gpstall®C,0M

Game Public Private Chennel Clan Trade




X Lnaron uiscora

() https://oldschool.runescape.wiki/w/Animal_Magnetism A @

a v

-
Animal Magnetism is a quest during which the player helps Ava in Draynor Manor. The quest is required to access Ava's devices, robust ranged

cape slot items.

Details

Walkthrough
Undead chickens
Magnet
Undead twigs
Translating the notes
Rewén:ls
Required for completing
Transcript
Changes

Trivia

Detai]s [ edit | edit source ]

Released

Members
Quest series
Official difficulty

Lead developer(s)

12 December 2006 (Update)
Yes

None

Intermediate

Matt H

Start point (@ Speak to Ava in Draynor Manor.

Official difficulty Intermediate

will produce as a reward?
Official length Medium

Username:

+ Completion of the following quests:

s The Restless Ghost
Requirements = Ernest the Chicken

» Priest in Peril

+ (& 18 Slayer (etboostable)

o PR 19 Crafting (not. hoostahle)

« R} 30 Ranged (nat.hoostahle)

. , 35 Woodcutting (0ot bagstable)

[ Mithril axe (required to obtain the blessed axe, no other type of axe will do)
O 5ironbars

O Ghostspeak amulet (Morytania legs will not work)

20 Ecto-tokens (or 4 bones, 4 buckets and 4 pots to gain the tokens)
Items required Hammer

Hard leather

Holy symbol

O0oo0o0oOo

Polished buttons

Draynor Manor has a new resident and, adventurers rejoice, she is a damsel in distress. Far from being Sleeping Beauty, she finds the Manor's beds not to her

Description liking and is suffering from insomniac nights. If you fancy yourself able to aid Ava in her search for a good night's sleep, who knows what the budding scientist

13



+
Grand Exchange: Set up offer
Buy offer & Choose anitem ol s
J ks . :
Click fEt arch for item i a |:r.::rulf llll-1fll"/ yel l:llvl{él’f
y-
]
Buy offer + Iron bar
Quantity Price per item ¢ -3\ It’s & bar of iron
A\l
14
| f v r— -

Quantity

: ; 211 coins

o = Confirm

c 5 c
mﬂj g6l 1000
B}

all Game Public Private Channel Clan Trade Report



[ Animal Magnetism - OSRS Wiki

(=]
= © (2 https://oldschool.runescape.wiki/w/Animal_Magnetism A @ c

This quest has a quick guide.
It briefly summarises the steps needed to complete the quest.

Animal Magnetism is a quest during which the player helps Ava in Draynor Manor. The quest is required to access Ava's devices, robust ranged cape slot items.

Main page Contents [1/]

About us
New fles
RS Walkthro

Contact us Undead chickens

Animal Magnetism (+116)

Details

Magnet
Recent changes o
Faerie

2m ago - Parbounli Translating the notes
Expedition Rewards

4m ago - Parbounli

Undead twigs

i Required for completing Released | 12 December 2006 (Update!
Expecting 4 s (Update)
6m ago - Parbounli Transcript Members | Yes i Grand Exchange
Evil Bob's Island Changes
8m ago - Parbounli - Quest series | None .
5 Trivia e
Show more... official difficulty | Intermediate
Empty
Guides Lead developer(s)  Matt H

Recent updates Details {edit|edit source 1 -

List of quests ~

Achievement Diaries Start point @ Speak to Ava in Draynor Manor. ' T Account hop!
Combat Achievements )

Skill training Official difficulty Intermediate

Money making

ERhies Description -
Treasure Trails insomniac nights. If you fancy yourself able to aid Ava in her search for a good night's sleep, who knows what the budding scientist will produce as a reward?

New player guide

Draynor Manor has a new resident and, adventurers rejoice, she is a damsel in distress. Far from being Sleeping Beauty, she finds the Manor's beds not to her liking and is suffering from Empty

Official length Medium

Community
Username:

User help

o m—
'OSRS Wiki Clan
Frequently esked
questions
Policies

« Completion of the following quests:
« The Restless Ghost

Requirsimaats « Ernest the Chicken

More RuneScape o Priest in Peril

RuneScape Wiki o & 18 Slayer 0t

RSC Wiki

Tools o R§30Ranged @oH
What links here. « @35 Woodcutting (06t
Related changes
Special pages
Page information ]
Browse properties

Ghostspeak amulet (Morytania leg:
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[ Ernest the Chicken - OSRS Wiki @ 01d School RuneScape

> O {8 https://oldschool.runescape.wiki/w/Ernest_the_Chicken

Rubber tube [

On the west side of the grounds look for a cor p, north of the belladonna special patch near a patch of cabbages. Search the compost heap, requiring a spade
akey. Go back into the manor through the front door then go through the door to the room behind the stairs containing the aggressive skeleton and take the rubb
low level, the skeleton will attack you, so it is recommended to get the tube and leave as quickly as possible.

Oil can [edit| edit st

Go to the western room on the 1%t floor! se on the western side on the wall to gain access to a secret room. Go down the ladder into the basement where there

will be doors and levers around you. Follow the steps given below to obtain the oil can: R e
Note: It is not possible to use atic Grab to pick up the oil can. skeleton.

Note: The levers can be reset by leaving the room and returning.
1. Pull Levers A and B down.
. Enter Door 1.
. Pull Lever D down; leave C up.
. Enter Doors 2 and 3.

2
3,
4.
5. Pull Levers A and B up.
6. Enter Doors 3, 4 and 5.
7
8.
9.

8 O

. Pull Levers E and F down.
. Enter Doors 6 and 7.
. Pull Lever C down.
0. Enter Doors 7 and 6.
1. Pull Lever E up.
12. Enter Doors 6, 8 and 3.
3. Go through Door 9 and grab the oil can.

® 8 8 8

Leave the basement and leave the secret room by pulling the lever on the eastern wall.

(g

Finally, go back the top floor and talk to Professor Odd . Give him the items, he will fix his machine which turns E; back into a human.

Congratulations, quest complete!

Rewards |

Talk-to Hatius Cosaintus
Walk here
Examine Hativs Cosaintus

Congratulations! Cancel

fou have completed Ernest the Chicken!

You are suarded:
b Quest Points

Uon Escellus

Total Quest Points: 15
I'm looking for a quest.

o Access to the Killerwatt Plane (Members only)

Click here to continue

Required for completing (=di|=
Completion of Ernest the Chicken is required for the following:

Game Public Private Channel Clan Trade

2O g @ Neefo @« n ' DD g @
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Page information | |

Browss properties

Make new paze Walkthrough ;=q

Starting out

Talk to Veronica standing just outside the courtyard of the Draynor Manor. She wants you to find her fiance,

who had gone to the manor an hour ago for directions and has not come back yet.
Enter the manor and climb up the staircase in the centre room. Then climb up the spiral stairs immediately west to find Professor Oddenstein, He will explain that Ernest was turned into a chicken when

he was helping on an experiment with his 'pouletmorph’ machine. However, to change him back, the professor needs parts that were stolen and hidden by the poltergeists in the manor.

ou need to help him find a pressure gauge, aru r tube, and an oil can in any order.

Pressure gauge [=d

To get the pressure gauge, fish food and

found on the 1% flaarlL:

on are required. Fish food is in a blue box, one is found on the 2" floor¥ in the room directly south of the main staircase. Poison is in a green bottle, one is
in the small north-western room south of the kitchen.

Use the poison on the fish food to create poi fish Go to the socuth-eastern room, grab the spade next to the door leading outside, if you do not already have one to get the rubber tube. Leave

the manaor by exiting the door in the south-sastern room, go to the south-western corner of the manor grounds to the fountain. Use the poisoned fish food on the fountain te kill the piranhas then search
the fountain to get the pressure gauge.

eres Von Escellus!

Rubber tube [ecdi| ree]

On the west side of the grounds lock for a compost heap, north of the belladonna cial

ch near a patch of cabbages. Search the compost heap, requiring a

de and you will get a key. Go back into the manor through the front door then go through the door to the room behind the stgirs containing the aggressive
eton and take the r

ber tube. If you are low level, the skeleton will attack you, so it is recommended to get the tube and leave as quickly as possible.

0il can | edit| edit source |

Go to the western room on the 1% floor“%, search the bookcase on the western side on the wall to gain eccess to a secret room. Go down the ladder into the
basement where there will be doors and levers around you. Follow the steps given below to obtain the oil can: The rubber tube and the )
Note: It is not possible to use Telekinetic Grab to pick up the oil can. skeleton

Note: The levers can be reset by leaving the room and returning.
1. Pull Levers A and B down.
2. Enter Door 1.

w

. Pull Lever D down; leave C up.
Enter Doors 2 and 3.

. Pull Levers A and B up.

Enter Doors 3, 4 and 5.

- Pull Levers E and F down.
Enter Doors 6 and 7.

[T T (G R Y

o

. Pull Lever C down.
10. Enter Doors 7 and 6.
11. Pull Lever E up.

12. Enter Doors 6, 8 and 3.
13. Go through Door 9 and grab the oil can.

Leave the basement and leave the secret room by pulling the lever on the eastern wall.

Finally, go back the top floor and talk to Profes:

Oddenstein. Give him the items, he will fix his machine which turns Ernest back into a human.

Ci { quest 1

Rewards

it source

&

Congrarulations!
You have completed Ernest the Chicken!
You are avarded:

L Quest Paints
3@0 Cains.

Total fuest Paints: 15
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* Thousands of in-game
books on the story, lore
and quests

* Players read through,
internalize and live in this
fantastical world painted
by in-game items and
books




1. Skills

adyy %

35

The magic formula for immersive, FUN, virtual worlds

= Skills + Items + Quests
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You have Comﬁleted Let Them Eat Pie!

You are awarded:
1 Quest Paint
100 Cooking ®P
150 Thieving %P
Spice pouch {+10 healing to all food when
carried)
5 Meat Pies

e 2 e, | PO _ DG BRSSOy KRS
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Your Store

SPECIAL SECTIONS
Free to Play
Demos

Early Access
Controller-Friendly
Remote Play
Software
Soundtracks

VR Titles

VR Hardware
Steam Deck

Great on Deck
macOS

SteamOS + Linux

For PC Cafés

New & Noteworthy

PC gaming: Steam store

STORE COMMUNITY ABOUT SUPPORT

Categories

Action

Action Rogue-Like
Arcade & Rhythm
Fighting & Martial Arts
First-Person Shooter
Hack & Slash
Platformer & Runner

Third-Person Shooter

Adventure
Adventure RPG
Casual

Hidden Object
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Multi-User Dungeons (MUDs)

WELCOME TO ADVENTURE'! WOULD YOU LIKE INSTRUCTIONS?

SOMEWHERE NEARBY IS COLOSSAL CAVE, WHERE OTHERS HAVE FOUND
FORTUNES IN TREASURE AND GOLD, THOUGH IT IS RUMORED

[HHT SOME WHO ENTER ARE NEVER SEEN AGHIN. MAGIC IS SAID

10 WORK IN THE CAVE. 1 WILL BE YOUR EYES HND HANDS. DIRECH
T_ WLTH COMMANDS OF 1 OR 2 WORDS.
L]

PRthS SUGGESTIONS, COMPLAINTS TO CROWTHER)
STUCK fVi}- HELP FOR SOME HINIS)

YOU ARE STANDING AT THE END OF A RORD BEFORE A SMALL BRICK
BUILDING . AROUND YOU IS A FOREST. A SMAL]
SIREAM FLOWS OUT OF THE BUILDING AND DOWN H GULLY.
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Number of active video gamers worldwide from 2015 to 2021, with forecasts from 2022 to
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Number of video gamers worldwide 2015-2021, with forecasts up until 2024
Published by J. Clement, Aug 26, 2022

]
m The video gaming industry is huge and shows no signs of slowing down. While there were almost two billion video gamers across the world in 2015,

this figure is expected to rise to over 3.3 billion gamers by 2024.
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Uncharted
territory
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psychomotor using popular game RPG demo a concept of MMO-

. mechanics in RPGin 3D
training in VR : success
Serious Games
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e __
Form A - Performancsg \~-.
\

Misc. (

Ratchet & Pawl

Shaft

Nuts

Chain Hoist Sy

Hello there! Welcome to the Chain Hoist Simulator! My
name is Ahmad and I'll be guiding you through this
Simulator.

Disassembly, Part 1

Disassembly, Part 2

tight and would need another tool...

As you try to take the nut out with your hands, you notice it is on too

(1] ComponentName | Name | 0000 |
[2] Function chld supports Tig‘tening Targue
[3] Disassembly info. |Socket Wrench| propersize | |
(1] ComponentName | Neme | 0 0000 |
[2] Function E;uppcnr‘t Bearings cht;ating
[3] Disassembly info. L_lnl:ncnlt nut E;cnc:l-:et Wrench _
(1] ComponentName | Neme | 00 0000 |

[1] Component Name
[2] Function —
[E . Take off by Hand

Be

[F1] Inspect
[F2] Call Ahmad

[F3] Disassemble

“ [FA4] Cancel




Evaluation

* 30 Mechanical / Aerospace Engineering students who had taken
Engineering Design;

 TWO tests (shown below):

» Real Chain Hoist > Virtual Chain Hoist
> Form A > Form B
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advancements in computing technology and lowered barriers to entry for game
development, with Game Engines such as Unreal Engine and Unity3D being free in a non-
commercial, educational capacity. The present paper seeks to investigate 28 relevant
studies which have reported games for teaching engineering courses within the past
decade. These studies were obtained after extensive Scopus search queries and filtered
manually according to 8 research questions. Key questions we seek to investigate are
what genre of games are being employed, disciplines most often targeted for gamification,
assessment tools used to gather data on student learning within gamified settings, learning
outcomes and attitudes towards game modules for students' engineering courses and as
well as data analysis/collection methods.
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> O () https://www.unrealengine.com/en-US/unreal-engine-52utm_source=GoogleSearch&utm_medium=Performance&utm_campaign=a.. A [} 8 o= InPrivate &

Unreal Engine enables game developers and creators
across industries to realize next-generation real-time
3D content and experiences with greater freedom,
fidelity, and flexibility than ever before.

The tool we are
using:

01 OVERVIEW ©2 KEY FEATURES ©3 SAMPLE PROJECTS ©4 GET STARTED ©5 RESOURCES

Unreal Engine 5

01 OVERVIEW

The world’'s most

open and *:
advanced real-

time 3D ‘
creation tool A




Discussion points

What this concept review game does The ‘defense’ and ‘oral examination’ mindset and

R The framework so far (work in progress)
overall implications in outcome-based learning
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What this concept review game does

e At a high level, we are using MMO-RPG as a mode of information
delivery

* Knowledge trees reinforce cognitive abilities, Tech trees for
psychomotor, and Story trees for affective

* Why not textbooks for instilling this skill tree?
* Lecture, conventional textbook, assignments, quizzes, groupwork, problem set,




The ‘defense’ and ‘oral examination” mindset and
overall implications in outcome-based learning
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The framework so far (work in progress)

3 Zones (3 monthly review sessions)

6 open modules / 6 weeks / 6 topics

* 6 oral exam questions per module
e 2-3 clues™ per question (easy, medium, hard difficulty).

* Lots of room for improvement in this level of detail (future
testing)
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Mind Map of Mechanical Engineering
(exercise) -> delegate to virtual spaces

* Think of these topic bubbles as ‘physical spaces’

Heat & Mass
Transfer

Thermodynamics

Civil Engineering

Electrical Engineering Fluid

Mechanics

Solid
Mechanics

Instrumentation,
Control & Robotics

Chemical Engineering
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%Knowledge tree (lore system)

DA

CFD

Viscosity Experiment
aln methods
Shear Differential
methods
Velocity Integral
Types of methods
flows
1 2. Analysis
Funda-ment EEIGEE
als &
Internal
Flow

Statics \

3.
Prototyping
methods

Compressible

flow (sonic,
subsonic,
PUMPS etc...)
(rotodyn
amic or External
(drag &
Turbines lift)
4.

Turbomachinery

5. Aerospace

6.
Miscellaneous

P

Dynamics

Fluid

L

Mechanics

Statics

Dynamics

Solids
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Whe recovered these valuable pieces of knowledge?
[CLUE 1] What can you tell me about the types o...
[CLUE 2] How do we even study fluid dynamics?
}Nho are you?

/hat did you do back on Old Earth?
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Conclusion

* How to design MMO-RPGs to deliver university-level STEM information
* Broadly investigating information delivery in such virtual learning spaces

* Current $15,000 CAD project underway for pilot testing with plans to
scale to other courses, engineering disciplines and STEM disciplines



