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ARGs in the Classroom 

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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Research Goals and Approach 
Alternate Reality Games (ARGs) for systems engineering 



Mission Statement 

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 

We situated this effort in context with previous work, such as that by 
Squires, Wade, Bodner, Okutsu, Ingold, Dominick, Reilly, Watson, 
and Gelosh: 
 
Novice systems engineers learn well with experiential 
scenarios designed to grow “scar tissue” and which use 
“reflective observation.” 
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Investigating an Innovative Approach for Developing Systems Engineering  
Curriculum: The Systems Engineering Experience Accelerator (2011) 



Literature 

…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.” 
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This is Not a Game: Early Observations on Using Alternate Reality Games 
for Teaching Security Concepts to First-Year Undergraduates (2015) 



Literature 

…and by Cohen, Iluz, and Shtub: 
 
Interactive simulation education built on realistic 
systems models is an effective training method for project 
management. 
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A Simulation-Based Approach in Support of Project Management Training 
for Systems Engineers. Systems Engineering 17 (2012) 



Literature 

…and by Koponen, Pyörälä, and Isotalus: 
 
 
Similarly, medical students using “theatrical learning” as 
part of a progression of communication involvement saw 
communication skills improve significantly.  
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Communication Skills for Medical Students. Simulation & Gaming: Results 
From Three Experiential Methods (2014) 



Experience Goals (Learning Goals) 

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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Game Design 
Designing an ARG to teach humanistic concerns to novice Systems Engineers 



Design Goals 

1.  Modularity 
2.  Ease of implementation and reproduction 
3.  Ease of data collection  
4.  Realism 
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Design Challenges 

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? 
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Design Goals 
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We patterned our plot on the V model. 

 
[Federal Highway Administration, 2013] 

 



Finalized Scope Summary 

Players: 13 graduate students 
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Duration: 8 active hours over 16 weeks Model course: SYS 501 taught by Dr. 
Virani Bhada at WPI 
Asset delivery method: Canvas and print 
material only 
Actor time: 2 hour prep, 1 hour in class Deliverables: 4 key milestones (aligning 
with the ARG acts) 
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Implementation in the Classroom 
Executing story beats and actor communications in SYS 501 



ARG Materials 

Students were given 
information mocked 
up and distributed 
as realistically as 
possible. 
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Real World Materials 

Students also 
received tactile 
materials for realism 
and research 
assistance. 
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Actors Portraying Stakeholders 

ARG used three in-class actors; the game 
master (me!) answered emails. 

Prof. Dean O’Donnell Klew Williams Keenan Gray 



Data Collection Points 

•  Assignments (Group) 
•  Surveys (Individual) 
•  Post-Mortem Essays (Group) 
•  Post-Mortem Discussion (Class) 
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Student Work Examples 
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Student Work Examples 
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Student Work Examples 
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Student Work Examples 

www.incose.org/symp2017 24 



www.incose.org/symp2017 25 

Results and Lessons Learned 
Feedback, analysis, and recommendations for the future 



Results by Learning Goal 

We partially achieved our goal of making 
students perform realistic analysis  

 because although materials and actors 
 helped with realism,  
  the scenario-reality mismatch did not.  

“I…well,	one,	was	probably	fooled	longer	than	I	should	
have	been	as	to	whether	the	stakeholders	were	real…it	
was	great.”	
	
“Interac(ng	with	ac(ng	stakeholders	taught	more	
prac(cal	experience	(what	to	ask,	how	to	speak,	etc)	
as	well	as	opposed	to	purely	academic.”	
	

One	thing	that	I	know	that…my	team	struggled	with,	
was	figuring	out	how	to	reconcile	the	fake	data	with	
the	real	data,	in	terms	of	like	informing	our	decisions.	
So	there	was	one	of	those	things	that	was	like,	you	just	
have	to	read	a	liCle	bit	about	this,	like	–	three	
incidents	in	a	weekend	was	a	like,	a	criEcal	failure.	And	
it	really	needed	reform.	But	like,	actually	WPI	is	pre<y	
good.	 
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US Department of Education 



Results by Learning Goal 

We achieved our goal of having students 
perform mid-process revision 

 because all students revised work, 
  although at least one felt it was     
 redundant. 
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“…that	was	really	a	curve	ball	and	really	tested…how	modular	
our	design	could	be	and	how	broad	we	really	kept	the	iniEal	
research	without	really	becoming	concrete	or	like	set	on	certain	
ideas…And	then	we	get	new	requirements	which	totally	
contradict	everything	we	thought	of.”	
“It	was	definitely	disrup(ve,	but	poten(ally	in	a	good	way	if	it	
was	intended.	I	agree	with…more	face-to-face	interacEon…” 

“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…’” 
	
	
	
	



Results by Learning Goal 

We achieved our goal of having students 
consider human uncertainties, 

 because their work research and analysis 
 around understanding humanistic 
 concerns in the given scenario. 
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“I	feel	like	I	had	an	academic	understanding	before	that	
human	systems	are	squishy,	but	not	a	experience-based	
one.	And	now	I	kind	of	understand	more	about	why	and	
how.”	
	
“I	think	it	really	pushed	us	in	term	of	understanding	the	
social	aspects	of	Systems	Engineering.”	



Results by Learning Goal 

We partially achieved our goal of driving 
interest through the narrative 

 because students were very invested in 
 actor interactions, 
  despite some confusion on priorities. 
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“I found that having actors was actually really 
engaging. I personally loved the class on March 
16th, being able to actually talk with people. Email 
was a little bit…a little bit nerve-wracking for me.” 
 
“I think that everything was very unclear until our 
first stakeholder meeting in person.” 

“So I 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” 



Highlighted Feedback 
•  “I 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, I did not look too deeply or question the validity of 
the scenario or data that we were given, I 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 

We need to educate students on how to be 
more comfortable even talking about sexual 
violence and gender dynamics. 
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Dr.	Virani	Bhada:	“So	let	me	ask,	how	many	of	you	felt	that	you	were	out	of	
your	comfort	zone?”	
<majority	of	students	raise	their	hands>		
…	
Student:	“Yes,	I	think,	like,	the	real-life	data	can	be	a	bit	boring,	so	it	
doesn’t	cause	you	to	think	about	edge	cases	in	real	life…We	had	to	think	
about,	this	is	a	possible	thing	that	could	happen	in	real	life	and	you	have	
to	figure	out	the	appropriate	solu(on.”	



Key Takeaways 
1.  Actors: early and often 
2.  Scenario rooted in reality 
3.  Invest in acclimating students to the conversation 
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