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ARGs in the Classroom sy

What can novice systems engineers learn
from playing an Alternate Reality Game?

How to accommodate and discuss
“human factors” such as gender in
systems.
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ARGs in the Classroom

The in-class ARG was an immersive,
experiential learning event which is
otherwise very difficult to recreate.
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Alternate Reality Games (ARGs) for systems engineering

Research Goals and Approach
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Mission Statement sy

Teach students how to think and rethink
through systems involving humanistic
concerns.

WHY?

Fight “human blindness” — account for the
human in the loop!
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Literature

(Concrete Experience)

Decision and Actions Feedback on Performance

After action reflection

Communication with team,
(teams and individuals)

and stakeholders

Profile Building
(Doing)

Accelerated
Development

(Reflective
Observation)

4

Conceptual Framework —
Synthesis of lessons learned

Re-experiencing / testing
of lessons learned

Developmental
Objective Setting

(Abstract Conceptualization)

Figure 2. All Phases of Experiential Learning to be Engaged

Investigating an Innovative Approach for Developing Systems Engineering
Curriculum: The Systems Engineering Experience Accelerator (2011)
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Literature ey

...and by Flushman, Gondree, and Peterson:

Alternate reality scenarios can “help bridge concepts into
the real world, drawing students into fictional scenarios
presenting authentic problems.”

This is Not a Game: Early Observations on Using Alternate Reality Games
for Teaching Security Concepts to First-Year Undergraduates (2015)
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Change selection if necessary

'

Identify decision
criteria
Define the
problem
space
identify
alternatives

Analyze Select
alternatives Jternatives
and tradeoffs

Search for alternatives
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[ Scenario builder ]

Formulate Execute the
strategies and plans project
to implement

Test and select alternatives |
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!

Analyze
results

Y

[ Simulation

engine ]

A Simulation-Based Approach in Support of Project Management Training
for Systems Engineers. Systems Engineering 17 (2012)
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Literature Wy

...and by Koponen, Pyorala, and Isotalus:

PARTICIPATION LEVEL 2b: Debriefing after the action PARTICIPATION LEVEL 2b: Debriefing after the action

Comprehensive feedback discussi : : - -
SCOMPITISNSND 1S0MDatK CISeUSSIONS _ - Comprehensive feedback discussions &
4 z =
w

PARTICIPATION LEVEL 3: Being in a doctor’s role g {} 5
- Practicing communication skills - - o
’ g PARTICIPATION LEVEL 3: Being in a doctor’s role S
il = - Practicing communication skills Z
PARTICIPATION LEVEL 2a: Debriefing during the action w “-'
- Discussing in a group and giving advice to the peer student | ¢y )
in a doctor’s role r4 {} Z

Z - = =
{} o PARTICIPATION LEVEL 1: Observing the interactions §
PARTICIPATION LEVEL 1: Observing the interactions i |- Watching the simulated doctor-patient interaction ]
- Watching the simulated doctor-patient interaction -
g p w o
= @ 2| L
The learners entering the simulated patient method The learners entering the the role-play method )

Communication Skills for Medical Students. Simulation & Gaming: Results
From Three Experiential Methods (2014)
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Experience Goals (Learning Goals) Wiy

1. Systems analysis in a realistic scenario
2. Revising requirements mid-process
3. Considering human uncertainties

4. Investigating the problem domain
through narrative
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Designing an ARG to teach humanistic concerns to novice Systems Engineers

Game Design
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Design Goals ey
1. Modularity

2. Ease of implementation and reproduction

3. Ease of data collection

4. Realism
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Design Challenges vy

1. How to generate buy-in in a classroom
setting”?

2. How to establish a complete fiction with
limited resources?

3. How to make this experience
reproducible in any classroom?

www.incose.org/symp2017 13



Design Goals

We patterned our plot on the V model.
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[Federal Highway Administration, 2013]
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Finalized Scope Summary

Deliverables: 4 key milestones (aligning
with the ARG acts)
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Executing story beats and actor communications in SYS 501

Implementation in the Classroom
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[} Three violent attacks on WPI over weekend ¢ Worcester Mag
l \ I t G M a te rI a I S Three violent attacks at WPI over weekend

By Thomas Fencer —

Page 1of2

telegram.com

WORCESTER, MASSACHUSETTS

More informat

Students were given

campus at ERsaREad
By George Conev Heda Conaer
| | Telegram & Gazette Staff
Shannon Vera
b
: WPI Sources Health and Safety Proposals from the Community
To address recent health and safeqy concerns on campus, WPI asks students, tafy, and communicy members to propose new
Unidentified WPI Police officer inve | - » sefvty acdvidies.

In an unprecedented weeken

[ ] | |
three violent attacks on camj
| l I r I on WPI property on Saturday
to a truly frightening start.

“We have never had a series
Worcester Magazine. "Three

as realistically as

Neither WPI Campus Police n
identities of the victims, citin

File Photo of Rubin Campus Center on WPI Cai

] e ; \ ¥ o 3
WORCESTER — Weeks a ' )
Worcester Polytechnic In You! Yes, you! You may be the individual WPI needs to help improve ow already world-class campus safety
] ‘ climate. WPI is and will continue to be an incredibly secure place to work and study, and part of maintaining that

— more information has bee excellent track record is to constantly seek ways to improve our programs and offerings

identities and details on t
It is with this community spirit in mind that WPI asks Worcester at large to submit complete, comprehensive, and
actionable proposals to improve WPI campus safety.

As many of you know, WPI has invested a huge amount of money into campus projects such as the construction of
the WPI Sports & Recreation Center in 2013 and the ongoing creation of the Foisie Innovation Studio and
Messenger Residence Hall WPI sees the creation and improvement of safety programs to be a similar investment in
the future of WPL

— Already, 2 number of WPI safety programs have seen incredible success, such as the WPI Emersency Preparedness
plan. We are looking for proposals o support, expand, or augment these fantastic programs to ensure WPI remains a
leader in safety and security.
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Real World Materials sy

Students also
recelved tactile
materials for realism
and research
assistance.

CAMPUS EMERGENCY GUIDE |

Dial (508) 831.5555
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Actors Portraying Stakeholders ey
ARG used three in-class actors; the game

master (me!) answered emails.

Prof. Dean O’Dg II

Klew Williams Keenan Gray
[




Data Collection Points g

* Assignments (Group)

* Surveys (Individual)

* Post-Mortem Essays (Group)

* Post-Mortem Discussion (Class)
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Student Work Examples

WPI Criminal Activity
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Student Work Examples Wy

System
WPI Security System

Satellite Stakeholders
-Worcester Police
-WPI Administration

Baseline Stakeholders
-WPI Community
-Campus Police

Client Stakeholders
-Criminals
-Worcester Community
-Media

Supplier Stakeholders
-Program instructors of SNAP,

Safe Haven, RAD
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Student Work Examples

e

WPI| Human Safety system

b 3

Students, Faculty,
other WPI personnel

e )|

Request emergency assistance

\.

Request non- emergency assistance | ———

by
\

Revoke request for assistance

/

-

-l
-

Criminals

Figure 3.3. Use Case for the WPI community.
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Student Work Examples

Safe Alert System

WPI Public
Relations

Worcester
Police

Functional
Beneficiaries

Device Subsystem

Casing / Button / Electronics
Charger / Accessories
GPS 7 WIFI / Bluetooth

Diagnostic System
WPI Landlines
Network WPI Network

WPI Admin

Student Run Organization Subsystem

Hardware:

Server

Cell Phones/Landline
Computer/Desks/Office
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Feedback, analysis, and recommendations for the future

Results and Lessons Learned
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Results by Learning Goal W

US Department of Education

Students/Criminal Offenses (Higher the better) 2016
1200

1057

1000

481

200

103 110

WPI College of theHoly Cross Quinsigamond CC Umass Medical
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Results by Learning Goal e

“Yeah, it was kind of like the new information was like, ‘We
have this new really important thing for you to do that's a
subset of what we already told you to do...’”

www.incose.org/symp2017 27



Z

Results by Learning Goal e

High [ Student volunteer could get killed | Attacker infiltrates student group

=
s ' Student volunteer could get hurt '
S | Medium Prank emergency calls Phone number taken / Privacy
= Malfunctioning device burns
Low |[Location and ID information stolen Increase of tuition
Low Medium High
Likelihood

Figure 3.5. Risk analysis resulting matrix
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Results by Learning Goal

“So | felt like it was, it probably very instructive to have this be such
a human-focused system rather than a mechanical system. But it

made it hard to apply things we learned in class....And bridging
that gap was hard.”

“It was sometimes hard to tell when something wasn’t a
requirement because none of the stakeholders felt strongly about
it and when it wasn’t a requirement because it hadn't been
developed as part of the game”
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Highlighted Feedback Wiy

» "l don’t really feel that it had much of an impact on group
dynamics.”

* “So, you know, security systems aren’t like a glorious fun
thing but it's something you could actually solve, and we
could see, we can use some of the things we learned from
Systems Engineering to apply to something more real.”

* “No effect, | did not look too deeply or question the validity of
the scenario or data that we were given, | wanted to focus
more on developing a system that met the needs of the
scenario” — example of pushback
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An Unexpected Lesson Wiy

www.incose.org/symp2017 31



NP

Key Takeaways il

1. Actors: early and often
2. Scenario rooted in reality

3. Investin acclimating students to the conversation
7"
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