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Executive Summary
Stephen Downes-Martin, PhD
Research Fellow, US Naval War College
COVID-19 made distributed wargaming a DOD requirement for both safety and economic
reasons. One effect of DOD’s COVID-19 pandemic response has been the effort by many DOD
organizations to shift their wargames to a distributed online environment. The success of some of
these efforts, the likely presence of new pandemics, and some undeniable benefits of
distributed wargaming makes it likely that distributed wargaming will be a growing part of the
DOD toolbox. A key design decision is now “online, face-to-face, or hybrid?” It is therefore
necessary to examine the theory behind distributed gaming, capture experience, design best
practices, and identify practices to avoid when designing and executing distributed wargames.
In response the Simulation and Wargaming Standing Study Group of the Simulation
Interoperability Standards Organization started a Working Group on "Distributed Wargaming",
the focus of which is to:
"examine how technical, social and design processes can exploit the
advantages and overcome the disadvantages of professional wargaming in a
distributed environment, and produce a resource document for anyone
required to design and execute such a wargame"
A core international group of seventeen members, with experience in Government, Military,
Industry, Academia and Education started work at the beginning of December 2020 and
wrapped up at the end of August 2021. The nine month period of performance allowed the
group time to think, discuss, challenge, write and refine, and to do so in depth. The group
produced nine research papers covering background theory, lessons learned from research into
online education, lessons learned producing and running distributed wargames with several
different designs, and an overview of moving in-person events in general (including wargames)
online. Deep discussions between group members dealt with the papers and introduced
additional topics, all of which are reported in this document.
Core Conclusion: Design games specifically for your distributed environment. Do
not just adapt designs developed for non-distributed environments,
i.e. “Do not pave the cowpaths”1.
Most wargame designs assume participants are co-located within a single facility. It is
tempting to try and replace the networks used to connect game cell rooms with the internet,
and/or to replace face-to-face interactions with distributed technology such as Discord. Doing
1

https://www.fastcompany.com/1769710/change-management-paving-cowpaths
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so ignores fundamental problems that render such games highly inefficient at best, and risks
amplifying the disadvantages and missing the advantages of distributed wargaming.
Before designing a distributed wargame it is necessary to understand the following key
structures which make up a distributed gaming taxonomy -- details are in the main body of this
report:
Geographic Separation: How the game participants will be geographically organized -- Isolated,
clustered, co-located..
Time Separation: How the game play will proceed -- asynchronous, staggered, synchronous.
Network Classification: The classification applied to the game and the needed associated
networks -- unclassified through to TS/SCI, other.
Game Tools: Combination of tools to support and execute the game -- collaboration,
productivity, and those dedicated to gaming.
The following design topics provide a checklist for designers to handle trade-offs when
designing a game for an online environment -- details are in the main body of this report:
Bring Your Own Device: Any single gaming facility has a limited variety of standardized gaming
hardware and software, with obvious advantages. However, in a distributed gaming
environment one can use whatever hardware and software is available to other facilities
connected to the game, thus expanding the scope for experimentation -- similar to that
found in the distributed interaction simulation community -- subject to interface protocols.
Of particular possible interest is the idea of allowing Secure Mobile Communication via WiFi
to provide additional freedom concerning physical space by unchaining people from fixed
terminals -- possibly providing a means of supporting field operations and exercises with
reach-back wargaming capabilities.
Data Collection: In addition to game move sheets that can be collected online for co-located
games, distributed gaming supports collection of all communications, including between
players within each cell. Automatic transcription software and key-word and phrase analysis
provides additional material for analysis and removes the need for rapporteurs. However, it
becomes easier for backchannel communications between players (see “Subversion”
below). In addition body language and the social atmosphere of a group -- which are an
integral part of game data -- are hard to observe online and thus hard to collect by the
rapporteurs.
Facilitation: It is harder for individuals to dominate a group via teleconference systems like
Zoom than when they are face to face. It is also easier for a facilitator to move rapidly
between online groups and to communicate privately with individuals. However, body
language and the social atmosphere of a group which often signal when problems are
occurring are hard to observe and thus facilitation may react to them late.
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Information Flow: All wargames rely on the flow of different information between participants
(players and adjudicators). A key component of this information is who the players are. This
is important when, for example, one is trying to stop intimidation of junior players by senior
players or when it is important to examine the effects of personality on play. Distributed
gaming allows one to hide from players the identities of who is playing, and supports
tailoring information flow to individuals even within the same game cell. However
subversion of the game objectives is also easier (see “Subversion” below).
Online/Video Delivery: A decade of education research into delivery of material and
engagement with students via video and teleconferencing has provided a range of insights
relevant to distributed wargaming. These should be considered when designing the format
and pacing of information provided to players during distributed games.
Security: Although classified networks exist that connect facilities, these have less bandwidth
than networks within single facilities. SCIFs are usually small and in high demand by senior
leaders for other purposes, with a higher probability the game will be interrupted when
several geographically distributed SCIFs are involved.
Subject Matter Expert Support: It is easier to obtain participation of multiple subject matter
experts in a game that is asynchronous, spread over time, and in which travel is not required
than in a face-to-face game. This also applies to senior leaders whose responsibilities do not
permit 100% participation in a remote multi-day face-to-face game.
Subversion of the Game Objectives (“meta-gaming”): Normally players from opposing cells are
forbidden to communicate outside the game. During a face-to-face game one can at least
limit communication during play (although not during the evening after each day’s play is
over). During distributed games it is easier for players to communicate unmonitored via
backchannels during actual play.
Time Commitment: In a distributed game high demand senior leaders can access the game
without travel which reduces costs and increases senior leader participation. Furthermore, a
distributed game allows asynchronous play and for play to be spread over a longer period of
time with breaks between moves since there is no travel overhead. This has both
advantages (deeper reflection) and disadvantages (lost momentum and lower stress on
players). However, in a distributed game it is easy for players to be pulled out of the game
for other taskings.
Technology: There exist a number of very useful online software tools used by gamers in the
unclassified arena. Looking to use these for Government purposes is an obvious first move.
In addition to “gaming software” there also exist productivity and collaboration tools not
normally associated with gaming that can support the information flow, data capture,
adjudication and analysis of distributed games. However, the bureaucratic barriers to using
the full range of modern online tools are formidable.
Warning: Technology is not a substitute for wargame design expertise. Without the latter, the
former will simply allow you to produce bad wargames very efficiently.
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Distributed Gaming Taxonomy
2

Peter Pellegrino, CDR USN Retd.

Valiant Integrated Services
peteap@aol.com
https://www.tabletophistory.net/about

The following slides are reproduced with Peter Pellegrino’s permission. The original slides
are on his Table Top History website3 and are from his presentation to the Connections US 2020
Wargaming Conference which is also available on YouTube4.

The contents of this paper represent the opinion solely of the author.
https://www.tabletophistory.net/home
4
https://www.youtube.com/watch?v=itL0nhdDAhc
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Necessity for and Opportunity in Distributed Gaming
5

John T. Hanley, Jr., Ph.D.

Research Fellow, US Naval War College
jhanleyd71@aol.com

Abstract
The recent pandemic has required war games distributed geographically, temporally, and
using a suite of virtual methods on classified systems, similar to actual command and control
systems. Most who design and produce games have focused on the challenges of distributed
gaming. Here, both the necessity and opportunities presented by gaining competence in
distributed gaming is addressed in the context of the evolution of gaming at the Naval War
College. The need to return to features of gaming employed before World War II that
emphasized critical analysis in planning, clear and concise orders, and developing the logical
tact required for sound decision under the stress of battle is emphasized. As the fleet intends to
employ distributed lethality and unmanned systems using artificial intelligence, competence in
distributed gaming will be required to determine and develop the license that subordinate units
of a naval force should be allowed and expected to execute.

Introduction
Pete Pellegrino organized conversations regarding the challenges of pandemic enforced
separation of game participants into geographic, classification level, time zones, and tools for
dealing with the distribution of players across these dimensions.6 Most of the focus of game
designers has been on the tools for bringing players and controllers into a virtual space for
conveying needed information, particularly given the limitations of classified communications
systems, and on dealing with players widely distributed in different time zones that affected
asynchronous play. Some have questioned how militaries expect to command and control their
forces in combat if they cannot conduct games given their communication and display systems.
Indeed, this question gets to the heart of the matter. The pandemic has forced games into an
environment more similar to the real world of physically separated staffs, geographically

5
6

The contents of this paper represent the opinion solely of the author.
Pellegrino 2020
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dispersed across wide areas and many time zones at higher echelons, sharing limited
information over classified communications with limited bandwidth.
Since the Prussian adoption of the Reisswitz’s improvements to Kriegsspiel in the early 19th
century, the necessity for simulating the information available to separate decision makers, both
on the same and opposing sides, has been part of the design of games and gaming facilities.
Distributing decision makers creates opportunities for players to learn their roles as agents in
the organization required for success. As interest in distributed warfare increases, and as
militaries attempt to learn proper roles for agents using artificial intelligence, games provide
opportunities as an element of a campaign of learning how various agents should play to
achieve success in the real world. Distributed gaming provides opportunities to explore issues
regarding principal-agent relations for command and control, organizational and operational
complexity, attention management and information overload, and the promises and pitfalls of
introducing artificial intelligence to substitute for humans in all of these issues.7 Thus, the recent
requirement to deal with distributed decision makers is both a necessity and presents
opportunities.
As reflected in the papers submitted for this working group, much of the angst over
distributed gaming has been expressed by controllers who, like school teachers forced to be
present virtually, fear that their control over the game is diminished. As Frank McHugh stressed:
“In order for a game to be successful, the players must enter, wholeheartedly, into the spirit of
the play.”8
Many game designers/controllers fear cheats, triflers, and spoil-sports. A cheater pretends
to be playing the game, but violates the rules to gain an advantage. A trifler recognizes the
rules, but not the goals of the game. A spoil-sport ignores the spirit of the game by recognizing
neither the goals or the rules, thus ‘shatters the play-world’ and robs play of its illusion.9 Indeed,
the players should be invested in the spirit of the game. Otherwise, they are playing a different
game.
How is this different from the real world with various agents in an organization or a
competition attempting to further their success by violating rules to gain an advantage? Or a
trifler who does not recognize or disagrees with the commander’s intent. Or deserters who
abandon the fight, mentally if not physically. The absence of control that many gamers fear just
makes the game more realistic. That these factors may limit the insights sought from the game
merely reinforces humility in the explanatory power of any individual game. Should a game not
This list of opportunities is motivated by Aaron B. Frank’s forthcoming article “Gaming AI without AI”
(McHugh 1966, 1.9).
9
Suits and Huizinga have similar, but not identical, descriptions of cheats and spoil-sports. Huizinga does not
address triflers. So, this formulation is closer to Suits with the addition of Huizinga’s notion of shattering the
play-world. (Suits 1978, 47), (Huizinga 1949, 11).
7
8
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draw participants into the spirit of the play, the designers and controllers should first reflect
upon the game design and production.
Factors like Zoom fatigue again add to realism in games. Think of the command centers
where the staffs monitor sensors and engage in chat on multiple circuits for different warfare
areas, while reacting to and delivering voice and written orders on separate circuits. A recent
crisis game I observed at The Fletcher School employed Zoom and Slack simultaneously while
players employed text for communications that they did not want to share with the game
controllers, while formulating and articulating strategies and actions under severe time
pressure. The similarity of that to the environment of an actual ship’s command information
center was striking. In such simulations the participants develop their logical tact; i.e. their
subconscious judgment needed to succeed when no time for theoretical reasoning of checklists
or calculations exists. The participants, including the game producers and controllers, learn how
to deal with the overload of spurious and important information driven by modern
communications technology. Such environments provide essential practice in teaching decision
makers how to communicate effectively.

Information Conditions
Who knows what and when - the information conditions - are essential to the outcome of
decisions. Therefore, addressing the information conditions is essential in games whose
purpose is to inform plans and decisions; i.e. operational games, variously called analytic and
research games, used in governmental, military and commercial policy and ‘strategy’
formulation at many echelons. Here, strategy formulation involves selecting a course of action
for accomplishing the organization’s objectives given another agent with different objectives. A
person or organization who knows the courses of action selected by others who can affect the
outcome in the contingency of interest has many more courses of action available than people
and organizations ignorant of others’ selections. Thus, they can tailor their selection to make
the best of that information/intelligence.10 Changing the information conditions changes the
game. Therefore, controlling the flow of information is an essential consideration in game
design, and players must be distributed in cells in some fashion if any private information is
employed in the game, even if distributed around a table where they cannot see each other’s
cards.

The Applicatory Method
To deal with the genius of Napoleon, the Prussian military developed a campaign of learning
based upon Immanuel Kant’s philosophy of theoretical and practical reason. Theoretical reason
10

(Hanley 2017) provides an illustration.
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involves conscious decision of the type used by scientists and mathematicians. Practical reason
is subconscious, not involving conscious enumeration of alternatives or calculations. Clausewitz
emphasized the need for “critical analysis” of the dynamics of command-decision consisting of
three things.
The first two – historical research that clarifies matters of fact, and surmise about
matters that must have affected those command decisions – are based on theory derived
from personal observation on the exercise of supreme command in war. The product of
both of these activities in combination provides the material for a mental reenactment of
decision-making by a commander-in-chief that is meant to approximate, if not replicate,
actual experience – that is something equivalent to a past reality. The third is reflection
on this synthetic experience, the product of which can be described as an improved
ability to make strategic decisions under difficult conditions.”11

This reflection trains the judgment to have what Kant called “logical tact” where the mind
unconsciously sorts the important features of a particular context from the unimportant to
arrive at a correct decision.12 This is what Clausewitz calls a commander’s the coup d'œil
required for military genius. Though Clausewitz was critical of the military chess-like board
games that omitted the fog, friction, chance, and moral factors of war, the Reisswitzs’
Kriegsspiel augmented exercises such as staff rides to provide officers with synthetic experience
in the absence of experience in war proper.
Stephen B. Luce and his cohort of Navy reformers did their best to mimic the Prussian
system in the U.S. Navy, beginning with establishing the U.S. Naval Institute in 1873 and the U.S.
Naval War College (NWC) in 1884, which rapidly adopted the German’s “applicatory method.”
This method was central to the developing Sound Military Decision,13 addressing the mental
logic commanders should use when making their operational-level and tactical decisions, and
what form they should use to convey their decisions to subordinates.
Folk tales of gaming at the Naval War College are legendary. However, while continuing
efforts to create insights for game participants and analysts, gaming following World War II lost
its emphasis on such issues as:
● the need for players to engage in critical analysis in developing estimates of the
situation and plans,14
● simulating the information that decision makers have and the mechanisms by which
they receive that information, and
(Sumida 2008, Appendix One).
Engberg-Pedersen, Anders. 2015. Empire of Chance: Napoleonic Wars and the Disorder of Things. Cambridge,
Massachusetts: Harvard University Press, Chapter 3.
13
(Naval War College 1992).
14
(Joint Staff 2020) provides the latest doctrinal guidance, providing check lists of what to do, but little of the logic
behind the guidance.
11

12
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● dealing with both the absence of desired information and increasing the overload of
important, conflicting, and unimportant information in achieving logical tact.
Therefore, this paper will review how the distribution of players and controllers and control
of time affected these issues in the context of the evolution of games and game facilities at the
NWC.

U.S. Naval War College Gaming Systems
In 1894, under the supervision of McCarty Little, the U.S. Naval War College (NWC)
curriculum adopted a set of games involving duels, and tactical and strategic chart maneuvers.
In 1901, the president of the NWC observed, “The principles of strategy and tactics may be
gleaned from history, but the games afford the only practicable means whereby these principles
may be applied. The strategic game teaches the Admiral how to dispose his forces in a maritime
campaign, the tactical game how to handle his fleet in action, while the duel game shows the
commander how to best fight his ship.”15 Soon the college discontinued the duels, as the
strategic games and tactical games employing formations of ships proved more valuable. In the
years between the World Wars, the Senior Class at the Naval War College played 12 to 13
games, beginning with demonstration games of World War I and previous naval battles, then
moving on to contemporary contingencies, principally fighting Japan.
Gaming in the mornings and having lectures in the afternoons, the eleven-month curriculum
incorporated about 45 game days (18 weeks of gaming half-days) to get 15 war days. The
strategic games “exercised student ability to move fleet units towards an objective, conduct
scouting and screening operations, and maintain the necessary flow of supplies. … The
students would be expected to develop an estimate of their respective situations and an
appropriate solution either individually or later on in small “committees.” Here they employed
Immanuel Kant’s “theoretic reason” similar to that employed by scientists and mathematicians.
They turned these solutions in to the staff, which selected one of them for the whole class to
play.16 Players from each team developed movement orders based on their understanding of
their respective situations, and draftsmen translated the symbols of language into plots of
symbols on large scale nautical charts, allowing all of the participants with that view to share a
common picture of the situation. Once the opposing fleets came into contact, the chart
maneuver transitioned to a Board Maneuver or “Tactical” game conducted with ship models on
room-sized gaming boards in Luce Hall.
Starting with the Class of 1929, the Department of Operations initiated Quick Decision
maneuvers to simulate situations where decision-makers needed to develop estimates and
(Hattendorf, Simpson and Wadleigh 1984, 56-57).
Buell, Thomas B, “Admiral Raymond A. Spruance and the Naval War College: Part I – Preparing for World War II,”
Naval War College Review, Vol. XXIII #7, March 1971, 47-48
15
16
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orders in a compressed timeframe and usually under some duress. These games helped to
develop the logical tact, Kant’s subconscious “practical reason” that so influenced Clausewitz.17
Quick Decision maneuvers were set up on the game board behind screens or curtains. On a
signal, instructors removed the screens to reveal the situations to the students, then started the
clock and timed the students while they developed their situation estimates, decisions, and
orders. Once the students turned their orders in to the instructors, the maneuver proceeded in
accordance with the student decisions.”18
The games led to one “big” game to evaluate a campaign approach to the envisioned war.
“The Big Game was generally a series of maneuvers played in stages set in the same scenario.
These started with chart maneuvers for logistics planning, search and screening, and culminated
in a large-scale tactical board maneuver.”19
Luce Hall, the first building designed to support the Naval War College opened in 1892, was
designed for gaming. The design included two separate rooms for “maneuver boards,” a plotting
room for the umpires, and offices that their occupants vacated during games to provide spaces
for separate staffs (figure 1).

Figure 1: Luce Hall circa 1928.20

“Elements that represented different fleet units from the same team were further separated
in different rooms if the ships they controlled were out of visual range of each other. These
(Engberg-Pedersen 2015).
(Lillard 2013, 65-66), published by U.S. Naval Institute in 2016.
19
(Lillard 2013, 63).
20
“Floor Plan of Luce Hall and Mahan Hall,” Folder 1270 Box 7 RG 4 Publications 1915-1977, NHC from Lillard, 73.
17
18
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elements maintained their own plots and communicated via written messages carried from
room to room by Marine messengers. … At the start of the game sequence, opposing fleet
commanders reviewed intelligence reports, developed their initial estimates of the situation,
and generated orders to their subordinate units. Students on the commanders’ staffs translated
the orders into messages, which they passed on through the Game Director. ”21 In a manner
similar to the German’s Kriegsspiel, the Director determined how much of the message would
be passed to its recipient and how long it would take to be transmitted. In tactical games each
move would last from three to five minutes during which the commanders had to write their
orders. “Those playing the roles of aviators and submariners developed their estimates and
orders in separate rooms and were not permitted to see the game board unless they were
performing reconnaissance functions. On those occasions, the Game Director allowed them
only a three to six second glimpse.”22 When a scouting unit (a plane, ship or submarine) sighted
the opposing force, they passed the appropriate information via messenger back to their
commanders. Distributing the cells representing the different units and staffs helped simulate
the fog of war regarding the enemy’s intent, and developed discipline in writing orders to have
subordinates carry out the commander’s intent. When units engaged, the maneuver staff
consulted fire effects and ship damage tables to determine the results.
In 1934, the college added Pringle Hall with a 68 by 92-foot Maneuver Room (figure 2) on
the second floor surrounded by an observation mezzanine above, increasing the space available
for a game by more than five times what they had in Luce Hall.23 The extra space better
accommodated the expanding dimensions of naval battles involving carriers. Pneumatic tubes
replaced Marines carrying messages between cells. The games did not try to disorient the
players through fatigue and physical discomfort, but instead emphasized developing logical tact
by simulating how a naval decision-maker would receive information.

Ibid, 83.
U.S. Naval War College, “The Conduct of Maneuvers (Introductory),” 51, 52; Gaudet, 20, in Lillard 86.
23
(Lillard 2013, 79).
21
22
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Figure 2: Pringle Hall Maneuver Room24

Post-World War II Gaming
Following World War II, Admiral Nimitz assigned Admiral Spruance as NWC president to
raise the stature of the college. During the war, Admiral Ernest King, as both Chief of Naval
Operations and Commander-in-Chief U.S. Fleet, had worked directly for the President
addressing national issues in running the war, as well as naval strategy and operations. Senior
Navy leaders needed to know more than how to maneuver fleets.
Post-war lectures assumed a greater part of the curriculum as the Naval War College
emphasis turned more to theoretical study of how policy affected strategy rather than the
prewar use of the applicatory method aimed at developing logical tact, and to harvesting
lessons from the war rather than working on new operational and tactical concepts. The
emphasis became theoretical, rather than the pre-war practical reasoning focused on preparing
officers for staff and command. For about 13 years following the war, the college included a
program emphasizing logistics, recognizing the importance of the subject during the war.25
24
25

Unless otherwise noted, all pictures are from (McHugh 1966).
(Hattendorf, Simpson and Wadleigh 1984).
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During the war, the NWC took over Sims Hall, mostly a barracks, for games. The Naval
Warfare course game for more senior officers simulated a global political-military environment.
It was an educational game focused on decision-making at the national level using sub-models
for combat, economies, and military forces and facilities. The 1956 and 1957 games employed
The George Washington University’s Logistic Research Project to test the logistic feasibility of
student plans employing computer assistance over leased lines. Following the 1957 game, the
political aspects of the game received greater emphasis, with four games exploring separated
sets of plans developed by the students over the previous months. The international students in
the Naval Command Course conducted games along the lines of strategic chart maneuvers
conducted pre-war, with movement and engagement phases.26 The junior class games were
more similar to before the war, but not nearly as large a part of the curriculum. Adjudication
procedures were simplified to speed play and little or no attempt was made to record
graphically the moves for further reference as had been done before the war.27 The emphasis on
political-military issues reduced resulted in less attention to details of the timing and flow of
information in games.

NEWS
During World War II, the USN had rough experience in learning how to present radar and
sonar information to a ship’s captain and task force commanders. The distributed nature of the
displays and inadequate communications procedures and tactics resulted in forfeiting the
initiative and suffering great losses to the Japanese in early battles around Guadalcanal.28
Having developed combat-information-centers (CICs), flag-plots, and tactics to speed decision,
the Naval War College 1945 initiated a request for an electronic display system that would
eventually replace the game boards then in use.29 The Naval Electronic Wargaming Simulator,
appearing like a ship’s CIC (figure 3), began use at the Naval War College in 1958 following 13
years of design and construction at a cost of $7.25 million.

(McHugh 1966, 4.35).
(McHugh 1966, 4.23-4.24).
28
(Hornfischer 2011).
29
(McHugh 1966, p. 2.56).
26
27
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Figure 3: NEWS ship command center

Initially, the system design called for simulating displays so that players could simulate
shipboard procedures. Adding a damage computer (figure 4) to speed calculations used in
adjudicating outcomes delayed development of the system and added to the cost.

26

Figure 4: NEWS damage control computer

NEWS could simulate any section of the globe, varying from 40 to 4000 miles on a side. Its
35,000 square feet of floor space (figure 5) in the center wing of Sims Hall. Participants were
distributed into a flag plot, umpire plots (figure 6), and twenty individual command centers with
associated communications and computers accommodating a wide range of variables in
weapon, ship, missile, and aircraft performance. Note the use of white and green rather than
red and blue for the teams.

27

Figure 5: NEWS floor plan in Sims Hall

Consistent with the post-war approach at the college, NEWS was used principally for training
and command exercises. In 1965, the college used it for 36 days, Atlantic Fleet staff exercises
took 15 days, and Destroyer School classes used 12 days. In 1966, the Command and Staff
course game constituting the final phase of the operations problem for the academic year
turned from a two-sided coalition game into two separate planning exercises.30 The system
provided “The basic elements of mobility, firepower, vulnerability, and intelligence so that

30

(McHugh 1966, Chapter 4)

28

opposing commanders might exercise their professional judgment in the employment of
assigned forces during a war game.”31

Figure 6: NEWS umpire area in Task Force level game

In the two decades after the war, the college had “succeeded in broadening the outlook and
perspective of its students. But it had not yet succeeded in achieving consistently high academic
standards, or lining broad perspectives with a professional understanding of naval power.”32 The
final two month of a new curriculum designed to address this problem in 1966 focused on naval
matters. The students examined naval capabilities of the United States to engage in world-wide
operations in support of national policies. They conducted war games to confirm or disprove
their assessments. The command and staff course concentrated on operational matters and the
complexities of planning for military operations, employing games.33

(Hattendorf, Simpson and Wadleigh 1984, p. 238).
(Hattendorf, Simpson and Wadleigh 1984, 248).
33
(Hattendorf, Simpson and Wadleigh 1984, 254).
31
32
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With the introduction of McNamara’s Planning, Programming, and Budgeting System in
1962, the new NWC curriculum added the study of military management in 1966, engaging
students in Navy programming issues and moving diverging further from preparation for
command. In 1968, a new president Rear Admiral Richard G. Colbert added a civilian war
gaming chair to increase the rigor and scope of games played using NEWS. CNO Admiral
Zumwalt, desiring to improve the academic rigor of the college, assigned Rear Admiral
Stansfield Turner to be the president of the college. A Rhodes Scholar, Turner rapidly
implemented an Oxford-like curriculum emphasizing more theoretical than practical intellectual
development, employing issues that had no clear answers. Turner was opposed to the way that
war games were used at the college thinking that they should be used for teaching individual
students. “The games involved the writing of complex operations orders and allowed only a few
to play decision-making roles.”
I wanted it so that they could actually see on a screen how their sonar beam went out.
Then they would see the submarine closing and, as the beam would cross the submarine,
the dice roll. On the screen you would see that you had a 50% probability and you did or
didn’t make it that time. That would let them understand what probability means. It
would let them see what would have happened if they had used their sonar in a different
way. You could run the action over and over again and let the man go back and make a
different decision.34

The NEWS system was not designed for this. This led to the use of tabletop games to allow
as many students as possible an opportunity to play decision-making roles. The distribution of
the players to teach them how to communicate, and learning appropriate roles of command
echelons was secondary.
Gaming enjoyed a renaissance at the NWC in 1979 beginning with Rear Admiral Edward F.
Welch becoming president and pushing the NWC toward operational matters and the fleet.
With the encouragement of Secretary of the Navy W. Graham Claytor Jr. and college faculty,
Welch started the Global War Game series in 1979 to identify issues that required attention in
planning global strategy. Collaboration with Hon. Robert J. Murray and strong support from CNO
Admiral Thomas Hayward led to the establishment of the Center for Naval Warfare Studies in
1981, with a Strategic Studies Group (SSG) of officers personally selected by the CNO at its core.
Under CNO Admiral James Watkins (1982-1986) this led to renewed links between wargaming
at the College, fleet exercises to explore new concepts and refine plans, and OPNAV using
games to assess proposed investments. At the 1985 International Seapower Symposium
Watkins cited the value of recent war gaming in developing military moves for strengthening
deterrence and offered the use of the College’s war gaming facilities to test regional maritime
strategies, and invited foreign players from Ministries of Defense and Foreign Affairs to
participate. NWC president James E. Service increased the amount of student wargaming
34
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three-fold.35 During the 1980s, the NWC again served as “the place where new ideas were
examined and tested for possible incorporation into war plans.”36 However, the games lacked
the rigor of the interwar years on planning, preparing orders, and simulating communications,
and remained an addendum to the curriculum rather than a return to the applicatory method.
This renaissance in gaming was also short-lived.

Enhanced Naval War Gaming System (ENWGS)
In 1980 the Naval War College replaced NEWS with the Enhanced Naval Warfare Gaming
System (ENWGS), which occupied even more spaces in Sims Hall. ENWGS was designed as a
computer-based simulation system to provide ‘realistic’ wargaming in all areas of naval warfare,
including tactical, strategic, and theater operations. The system provided tactical wargaming
and decision-making training to battle group staffs. ENWGS applications supported strategic
mobility, logistics, and force-level planning for naval component commanders to the combatant
commanders. It was also used to examine strategic and operational applications of naval forces
within existing war plans, crisis action planning, and Joint Task Force (JTF) contingency
operations. However, unlike NEWS, the major focus of the upgrade was on the combat models
embedded in the system rather than attempting to simulate the display and communications of
orders and information in the fleet. Since it used the facilities in Sims Hall, it did provide for
distributing staffs and commands. However, parsing specific information and controlling the
timing of information depended only on the structure of game moves, not considerations of
how long it actually took to share information across a force. A Warfare Environment Simulator
at the Naval Electronics Systems Command in San Diego was specifically designed to “bottle”
information for each command node and simulate delays based on extensive data collected in
fleet exercises to study command and control, but these features were not incorporated in
ENWGS.
Naval warfare mission areas represented in ENWGS included air and anti-air, anti-submarine
warfare, surface, mine warfare, strike, amphibious, and electronic, and operational deception.
Up to 2000 agents could be represented at a variety of levels from individual units to
multi-carrier, theater-level battle forces up to global, multi-theater war. The various ENWGS
models considered how sea and atmospheric conditions affected each modeled area such as air
operations, and weapon and sensor performance. Virtually any area in the world could be
represented through adjustment of the parameters describing the sea and atmospheric
environment. The system had the capability to use fictitious maps should the scenario avoid
actual geography for game purposes. In 1987 ENWGS was installed at tactical training group
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commands in the Atlantic and Pacific, and provided combat scenario training support prior to,
and during, Operation Desert Storm.37
In the 1980s, the Global War Games transitioned to ENWGS, augmented by combat
simulations from the other services. In 1982 and 1983, these three-week long games became
the venue for broadening Navy, other service, and influential government and academic
leader’s understanding of the new Maritime Strategy along with underlying operational and
tactical concepts developed by the CNO SSG. The SSG played the roles of theater commanders
in these games. These concepts were then taken into fleet exercises and changed war fighting
doctrine and plans. Though the games focused on warfighting, they also highlighted capabilities
where investments would enhance the ability to perform specific missions, affecting some Navy
programs.
The initial games illustrated the challenges in using nuclear weapons and pointed to the
prospects of a prolonged global war. Beginning in 1984 a five-year series of games explored a
long war in detail by having the game each subsequent year resume where it had ended the
year before. The fifth year began the 43rd day of the war.
Participants in the game grew from on the order of 100 primarily NWC students in 1979 to
on the order of 1000 from all services and many government agencies by 1987 over the three
weeks of the game. Colocation of the players and umpires greatly facilitated the complicated
information flow in the game, though some cells representing war production and technology in
the game played remotely. Another advantage of colocation was that from 1981 to 1987 the
Global War Games brought into one setting the models of theater-level warfare most used by
the services. The preparation and conduct of the games provided the opportunity for analysts
from the various services to review and critique the data, logic, and approaches of each other’s
models, and fostered the development of alternative models to improve the game from
year-to-year.
Game design carefully separated staffs as they were in the real world for both Blue and Red.
Figures 7 and 8 show the command center arrangement and logistics control for the 1984 game.
Since a goal of the Maritime Strategy was to pressure the Soviets in their maritime theaters
simultaneously to prevent them shifting forces between their theaters of military operation the
way that they did in World War II, the Red team organization (played by intelligence analysts
and those who studied Soviet military doctrine and decision making) included a politburo, high
command (VGK), and separate theater commanders all of whom demanded forces. The VGK
was collocated with the politburo, but the theater commanders were distributed in separate
spaces.
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Though each service took away different lessons, the games exposed defects in the
assumptions underlying war plans and generated a more definitive set of issues to be explored
in follow-on analysis and planning.

Figure 7: 1984 Global War Game command arrangements
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Figure 8: 1984 Global War Game logistics control

Beginning in 1989, the NWC Global War Game began focusing on issues like the Balkans,
rather than potential contingencies like Taiwan, in order to have large roles for all of the
services. The Navy had no peers on its horizon, and began to focus on operations “… From the
Sea” against the land. Marines envisioned the Navy as an extension of their forces ashore,
exacerbating the ongoing arguments between the two services for a decade. Against extant
adversaries, ASW, AAW, surface warfare played minimal roles. Most ENWGS umpires came from
the fleet to exploit their warfare specialty and became proficient after a year or so on the job
working with the ENWGS models and being trained by their predecessors. When the games
used neither the ENWGS adjudication models, nor the officers’ specialties, after one rotation of
umpire tours, umpires no longer knew how to employ many ENWGS models for adjudication,
which required judgement in addition to inputs and outputs. As games involved more
political-military and free-form adjudication for engagements for which models did not exist,
the Center for Naval Warfare Studies ceased to use ENWGS, and the Navy ceased to support it
for fleet training.
McCarty Little Hall was designed to support gaming network centric warfare concepts,
which was the focus of efforts under NWC president Vice Admiral Art Cebrowski when it opened
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in 1999. Distributing players in the 25 game cells that can host over 400 computer stations that
can be linked to one of four self-contained networks, and arranging the information flows for
the games were demanding.38 This focus changed with the departure of Admiral Cebrowski.

Implications for the Necessity of Distributed Gaming
As the history of Naval War College gaming practices and facilities demonstrates,
distributing players to control the information conditions of who knows what and when is
exceedingly important for developing logical tact in officers of knowing what is appropriate to
do when confronted with different strategic, operational, and tactical situations. Controlling
information requires the separation of teams. To further teach distributed units how to
coordinate their actions, and to teach officers how to write orders in ways that subordinates act
as intended, physically separating teams and providing information in formats used in actual
decision making with appropriate delays is exceedingly important.
As pictures from across the various gaming spaces show, though the players needed to be
dispersed, the umpires and game directors needed to be able both to gather and share
information for adjudication across each of their mission areas, but also employed umpires
located with the various cells to understand the flow of the game and assist in assessing the
substance, design, and conduct of the game.

Opportunities for Distributed Gaming
In addition to necessity, distributed gaming provides opportunities to address a number of
issues better than games that do not distribute the players.

Limited Communications and Time
Communications bandwidth, reliability, and access to systems capable of communicating,
operating upon, and displaying classified data presents fundamental challenges both in war and
in games. Developing a grammar and syntax for communicating complex sets of information
using small bits of data becomes a premium. Bradley Fiske in 1918 suggested the use of gaming
to develop what would be called in the 1990s an expert system, and the U.S. Navy developed
such a system of doctrine for repeated situations during World War II.
Fiske’s expert system and PAC-10
Extended gaming by the War College staff in support of Navy planning ended in 1912. The
course became a full year of instruction, extended from the short summer and fall courses of a
few months. However, gaming remained central to the student curriculum. Noted for his
inventions and writings on professional matters, Rear Admiral Bradley A. Fiske as a member of
38
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the Navy General Board strongly advocated gaming by the Navy staff in Washington for
determining policy and preparing plans.39
Fiske emphasized the use of gaming for looking beyond the first decision in a war: “Not only,
however, must the strategist make plans in peace for preparations that culminate in
mobilization, and simply ensure that the navy shall be ready in material and personnel when
war breaks; he must also make plans for operating the navy strategically afterward, along each
of the lines of direction that the war may take.”40
In this Fiske held a game theoretic view of strategy: “But no matter what plan is to be
followed, a detailed plan for every contingency must be prepared; it must be elaborated in such
detail that it can be put into operation instantly when the fateful instant comes; because the
enemy will put his plans into operation at the same time we do, and the one whose plans are
executed first will take a long step toward victory.”41
He also had a scheme for executing his concept, remarkably similar to what might be called
an expert system today:
By this scheme, a body of officers at the Navy Department would occupy their
time war problems by devising and playing strategic and tactical games ashore
and afloat. After each problem had been solved to the satisfaction of the staff,
each distinctive situation in the approved solution would be photographed in as
small a space as practicable, preferably on a moving picture screen. In the
solution of problem 99, for instance, there might be 50 situations and thus 50
photographs. These photographs, shown in appropriate succession would provide
information analogous to the information imparted to a chess student by the
statement of the successive moves in those games of chess that one sees
sometimes in books on chess and in newspapers. Now if the film of photographs
were so arranged that the moves in the solution of, say, problem 99 could be
thrown on a screen, as slowly and as quickly as desired, and if the film records of
a few hundred such games could be conveniently arranged, a very wide range of
situations that would probably come up in war would be portrayed; and the
moves made in handling those situations would form valuable precedents for
action, whenever situations approximating them should come up in war.42
Gaming never received the serious attention in Washington that Fiske sought. However,
during World War II the U.S. Navy in the Pacific developed a similar grammar for a set of
schemes based upon experience, much of it bitter, published in Current Tactical Orders and
Doctrine, U.S. Pacific Fleet, or PAC-10, issued in June 1943. Where previous doctrine anticipated
that ships operating together for extended periods of time would allow the commanders to
(Fiske 1918, pp. 185, 256-257).
(Fiske 1918, p. 164).
41
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develop schemes for upcoming battles as Lord Nelson had among a “band of brothers,” the
experience was that ships often needed to be reassigned allowing no time to develop tailored
plans. Instead, PAC 10 provided “a new cognitive framework, a new grammar for formulating
and communicating battle plans, that changed how the fleet went about developing tactics and
doctrine. The new vocabulary allowed ships and squadrons to move around the fleet freely,
while retaining coordination and cohesion. The predefined plans removed the need for
individual ship commanders to compose their own; instead of communicating lengthy plans,
they could simply transmit, for example, “1E3”” indicating a normal action at extreme range
with van light forces operating offensively and rear light forces defensively.43

Agency and Distributed Operations
Agency theory is used to explain and resolve issues in the relationship between principals
and their agents. As such, it applies to command hierarchies. One value of games is in teaching
players at echelons their proper roles. During a lecture at the Naval War College on June 10,
1911, Captain McCarty Little noted that:
The temptation for the commander-in-chief, when he has nothing to do in his
own sphere of action, to interfere in the area of discretion of his subordinates, is
very great, and is moreover very dangerous, because it tends to make the
commander-in-chief believe that it is his proper business, it tends to dull in the
subordinate his sense of responsibility, and, when the commander-in-chief really
has got something of his own to do, it seriously if not fatally, interferes with his
freedom of mind properly to attend to it. The only cure for this is proper war
game training.”
…, the remedy is not to alter the organization so as to reduce the commander’s
right to meddle; the best course is to take away his desire to meddle by teaching
him to know better, and that is what the map problems do for everyone who
profits by them, … There is a vast store of administrative wisdom in his reply to
Sheridan when the latter telegraphed him in the Appomattox campaign that Lee
would surrender “if things were pressed” and Grant answered “press things.”
It is the ability of the subordinate to grapple and solve the problems that may be
assigned to him as his sub-tasks which permits the commander to treat such
sub-tasks as, so to speak, the ultimate units of his problem. … In regard to this
liberty of action, let us, before passing on be quite sure that we understand the
relation of the commander to the subordinate. The underlying basis is loyalty to
the scheme; and this of course demands that there be a scheme to be loyal to. …
there is a very sharp distinction between liberty and license: liberty is not the
right to do as you please; it is the right to do right as you please; license is the
right to do wrong as you please. … The radius of liberty is directly proportionate
43
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to the subordinate’s ability to do right and the freedom which will be granted
depends directly on the commander’s confidence in that subordinate, left to
himself, will deal correctly with the situation. 44
As the Global War Games matured, they provided specific guidance to the players.
While all players must have a sense of what is happening in today’s combat, it is
crucial that the players are not pulled to the level of being daily tacticians. The
following planning focus is provided as a guide:
NCA/JCS: beyond 30 days
Theater CINCs: 7-30 days (strategic decision)
Campaign/Fleet: 3-7 days (campaign decisions)
Tactical level: 24-48 hours45
The current trend in warfare is toward geographically dispersed forces with distributed
capabilities, rather than putting a large number of capabilities in one unit, thus reducing the loss
of multiple capabilities should that unit be lost. Increasingly, units include unmanned systems
employing artificial intelligence (AI).
DARPA’s Mosaic Warfare proposes a force design and command and control (C2) process
that would enable US forces to execute more numerous and diverse courses of action (COA)
compared to today. The mosaic force’s disaggregated structure and use of human command
with machine control would complicate the opponent’s decision-making, narrowing its options
and imposing a potentially insoluble set of dilemmas. By growing the options for US
commanders and reducing them for the enemy, Mosaic Warfare would seek to gain an
“optionality advantage” that enables the US force to make faster and more effective decisions.46
Gaming will be key to exploring and understanding appropriate agency for both dispersed
subordinate commanders and unmanned systems using AI. The challenge of digital
conflict—fought via the internet—may be more than current organizations can handle. So, fight
through the internet using chat and the communications systems and display formats that teach
how to ‘administer’ units, and teach commanders to recognize when they are meddling.
Distributed gaming simulating the information flows within the decision-making processes
of military organizations is the best way to explore and understand the opportunities and risks
posed by distributed units and AI. Treating AI enabled systems as subordinate units places
human and AI decisions on a common footing as each senses, surmises, and communicates
information in the context of fulfilling an organizational purpose. This enhances understanding
how to divide work across humans and computers, and what liberty each should have to act.

(Little 1912, 1224-1227).
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In a soon to be published paper, Aaron Frank from RAND explains why such an approach
explains how such games can address:
● Autonomy and principal-agent relations,
● Organizational and operational complexity,
● Attention management and information overload,
● Exploring possible solutions to strategic, operational, and tactical problems and their
effects on limiting the prospects for surprise and enhancing the creativity of
decisionmakers,
● How solutions may become more efficient and effective when repeated in a stable
environment and brittle when circumstances change,
● How organizational commitments and technical applications to adaptation may
identify and minimize tradeoffs regarding the design of military organizations,
operations, and strategy.

Conclusion
Information conditions drive games. The timing of information drives the information
conditions. Controlling the information that each player has requires some form of distribution.
This applies to teams within an organization as well as to the information each side in a game
possesses. Unmanned systems with AI employ sensing, sense-making, communication, decision,
and action processes akin to human organizations. Therefore, understanding the risks and
opportunities in distributed warfare, particularly that which employs autonomous systems,
requires game designs to simulate the organizational structures, and information flows of the
actual distributed elements of a force to develop schemes, loyalty to the schemes, and the
liberty to act.
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Abstract
This paper provides a review of issues, lessons learned and best practices from the
educational community’s activity in distributed online education and learning that may help
wargaming professionals use distributed wargaming as an efficient and effective educational
medium. This is especially important since in a distributed environment preparation for a
wargame and post-game activities are also distributed and online.
This review is not intended to be a systematically comprehensive review, covering every
article written on the topic in the last 10 years (2010 – 2020) as the amount of information is
overwhelming. But the hope is lessons can be learned that will set a strong foundation for the
wargaming community to move forward with providing beneficial online learning.

Review studies of online learning
Review studies allow an opportunity to examine problems and their solutions others have
faced before. Outsiders, who realize they are facing a similar set of problems that other
professionals have already faced, have an opportunity to short circuit learning curves and
proceed using the best practices already in place in the other communities. Going into the
review, a number of questions were posed as guiding the research:
1. What are the teaching concepts or theories used to govern online education?
2. What are the preconceived notions held by instructors or students that impede
distance-learning?
3. What are the major issues faced by teachers in shifting to an online presence?
4. What are student reactions to online education?
47
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5. What are the significant differences between synchronous and asynchronous
teaching on students’ comprehension of the material presented?
6. What are the dominant software tools that enable teachers to provide quality online
education?
7. Is there a ‘best’ way to present online information for students to study?
For each of these questions there is an implied subtext: “… and what are the implications
for teaching using distributed wargaming?”
There are many more questions that could be asked, but at a first blush, these questions
seem to be a good starting point and are pertinent enough to the wargaming community that
useful information could be extracted and applied to distributed wargaming efforts.
In thinking about distributed, online wargaming, there should be parallels in the online
educational community that can help point the way to effective distant gaming. Teaching
activities are not so different from wargaming activities as to make them entirely separate
entities. In general terms, a similar structure is in place in both communities. There are
instructors and students, and also directors, administrators, designers, developers, analysts and
adjudicators that all work, along with other specialties, to help manage the workload and
facilitate learning. An advantage the educational community has over the wargaming
community is the educational community has been developing distributed education
opportunities for many decades.
The pressures on the educational community have been more gradual, brought about for
many reasons, some externally applied, others internally motivated. External pressures include
students’ and parents' desire for easier scheduling that accommodates home needs while
internal pressures vary from a desire to increase technologies’ reach and maximize the potential
or promise perceived by educators.
In contrast, the wargaming community effort at distributed learning has been recently
forced by the outbreak of the COVID-19 virus, but there have been similar external and internal
pressures working on the community for some time. The hope is the educational community
can teach the wargaming community lessons learned and best practices to be followed.
Many similarities exist between traditional online education and teaching online
wargaming but there are differences that should be borne in mind. Wargaming, as practiced in
the defense community, is typically played by older, senior people who are well educated and
successful in their field. While this corresponds, slightly, to graduate level students, the typical
class demographics in a graduate program will not always parallel a defense department style
wargame. In addition, the educational research community frequently assumes most students
are full time. In other words, their off-campus work is secondary to the primary object of
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learning. Defense department wargaming is not viewed in the same light by the players, as
many, if not most, have many other job requirements that they would say take precedence over
the wargame. In addition, senior Defense and DOD professionals are likely not ‘gamers’ and
have never been, due to their age and background. This lack of gaming background makes them
unaware of the mechanics surrounding the gaming effort. The level of effort required to support
a teaching or gaming effort is neither known or even appreciated. This level of ignorance can be
viewed as a ‘distance’ multiplier that could impact the ability to play the ‘game’ or learn desired
lessons from the whole wargame effort. Younger officers and more recent graduates, military or
otherwise, are of an age where they are more likely to have been brought up in a gaming
environment, and so are more comfortable with the online environment. They are fully open to
the possibilities of learning lessons online.

Data sources and search strategies
An internet search was conducted through a library portal that used keywords such as
distance; distributed; off-site; internet learning. A library portal was necessary as most of the
journals searched are behind paywalls or otherwise restrict access to authorized personnel. In
time, many search results allowed a narrowing of the search to ten education related journals
that seemed to have an abundant number of applicable research articles. These journals were
then searched back to 2010 for articles that might be applicable to the wargaming community.
Table 1
Journal Name

Articles

American Journal of Distance Education

11

Computers and Education

15

Distance Education

3

Education and Information Technologies

6

International Review of Research in Open and Distributed Learning

6

Journal of Computing in Higher Education

2

Medical Science Educator

1

Open Learning

4

The Internet and Higher Education
Wiley Online Library

12
1
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Many journals address these issues, and many more articles from these journals highlight
research in this area of distance learning from student and instructor perspectives. A winnowing
down of the research available was made. Table 1 lists the journals selected. Sixty-one articles
from these journals were chosen for closer review, and pertinent lessons learned, or best
practices, were culled from the articles.
The research indicated the educational community has been struggling for many years with
methods of how best to provide education through the internet. The overarching objective of
this paper was to find and understand the ingredients that led to teacher/student satisfaction
with online courses.

1. Teaching concepts and theories
In reading through the dozens of research papers that referenced distance learning theories
or concepts, one theory dominated and stood out above all the others. The concept of
Transactional Distance as established by Michael Moore in his paper “Theory of Transactional
Distance” (Moore 1997). Transactional distance, as distinguished from physical or temporal
distance, refers to the psychological or communicative space that separates instructor from
learner in the transaction that occurs between them. Three clusters of variables control the
extent of transactional distance: dialogue, structure and learner autonomy. Moore believes that
when talking about distance education we are typically talking about a teaching environment
where the separation between the teacher and learner is significant enough that special
teaching-learning strategies and techniques must be used. His theory of Transactional Distance
states that as the level of interaction between teacher and learner decreases, learner autonomy
must increase. Learner autonomy is defined as “the extent to which, in the teaching/learning
relationship, it is the learner rather than the teacher who determines the goals, the learning
experiences, and the evaluation decisions of the learning program”. If learning outcomes are to
be maximized, transactional distance needs to be minimized.
Transactional distance theory was initially labeled as a theory of Independent Learning and
teaching that included learners, distant teachers and the communication systems that
connected them. Over the years since the theory was first published, it has been modified by
Moore and others, transactional distance can be overcome by two practices: structure and
dialogue. Structure refers to the instructional methods and strategies in the learning
environment and is synonymous with choices of instructional design. Dialogue is the interaction
between instructor and learner. The theory’s main concern is to understand what are the
factors that produce the communication gap between teacher and learner within the distance
learning situation, while the other theories and concepts are directed toward different
approaches toward the learning process itself.
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It is no exaggeration to say social interaction has proven to be a key to educational success
in online education. It is the creation of social interaction for online students that is a challenge.
Social cognitive theory shows that social interactions between teachers and learners and among
learners significantly affects student learning and improves student motivation for course
success. This means that for students desiring to learn, they need to feel part of a group of
peers. In order to create a social space for students to facilitate collaborative learning it may be
helpful to keep classes small and enable teachers and students to have a meaningful
task-related interaction (Uijl 2017). Additionally, instructors and schools can structure courses to
follow many business school examples by employing a cased-based learning model. Case based
learning immerses students in realistic business situations by providing the reality of managerial
decision making which include such things as incomplete information, time constraints and
conflicting goals as students analyze a situation. (Niva 2018)
Moore’s theory should directly apply to distant wargaming and should be kept in mind
by wargaming instructors as the wargame is underway. Remember that Moore’s theory asserts
an inverse relationship exists between three factors, dialogue, structure and learner autonomy,
and that an increase in one can lead to corresponding decreases in other factors. For example, a
game with an inflexible structure can lead to a decrease in the quality of dialogue and sense of
learner autonomy, thereby increasing the students’ perception of transactional distance.
Moore’s theory offers “a lens” through which the wargame leader can assess the value of online
classroom tools to promote quality dialogue as a means of helping diminish learner perception
of transactional distance.

2. Preconceived notions held by instructors and students
As late as 2018 many instructors believe that learning outcomes for online courses were
inferior or somewhat inferior to comparable face-to-face courses. Consequently, distance
education was not uniformly embraced by all faculty. Almost two thirds of faculty questioned
believe online courses are inferior to face-to-face courses, and many faculty believe online
learning is only suitable for “rudimentary” courses. The primary concern of those questioned
may not apply to the wargaming community, as the concerns in the educational community
surrounded the difficulty for graduates from such programs to find employment. However, this
stigma of online courses may well extend to students deciding whether or not to enroll. (Niva
2018)
An analysis in 2018 demonstrated that a student's pre-existing attitudes towards online
learning (learning efficacy) and interactive group learning are significant factors in predicting
student satisfaction. A lack of understanding by students on how to engage in effective
interactive online group learning impacted the decision to enroll. The analysis recommended
that training in online collaborative skills be considered as front end to any online case-based

45

course (Niva 2018). Many of today's students perceive themselves as ‘digital Natives’ and so are
overconfident. Although students expressed a clear preference for digital texts over printed
text, they generally performed better in comprehension questions when they had read the
printed text (Tarchi 2020).
Preconceived notions apply equally to the wargaming community as much as they do to the
educational community. Students in the educational community typically must apply to take the
courses offered by a school and these courses typically cost the student a considerable amount
of money for each credit taken. In the military environment, a student may be compelled to
participate in a wargame, and so may have a lower opinion of the whole process, as every hour
spent on the wargame is an hour away from their primary job. This preconceived notion that
distance-learning is not as good as face-to-face has been lessening as the years have gone by.
There is now in place a body of knowledge that demonstrates distance education can be quite
efficacious. Even anecdotal evidence shows young players are very capable of learning online,
teaching themselves, with and without peer assistance, how to play complex games.
Experienced wargamers know this as the wargame community has experience in distance
wargaming, starting back with the postal service, email and early internet.

3. Major issues faced by teachers
Some teachers felt that their IT department impeded their use of technology. The teachers
were not concerned so much about the break-fix level support, which was satisfactory, but felt
unsupported when attempting to implement new technologies or innovations in the classroom.
Policies and security restrictions significantly impeded their instructional freedom and ability to
share new technology. Many teachers feared losing instructional time when something went
wrong with the technology integration (Alenezi 2017). The formality of email and learning
management systems provided by the Institution may hinder student perceptions of faculty
interaction. Most students found more success using social media for chat and messaging as
opposed to the standard course provided tools (Dumford 2018). These same concerns have
been raised in the various Connections wargaming conferences and so are nothing new to the
wargaming community.
Some instructors feel that online environments necessitate greater rather than less
interaction with students. However, research suggests interaction is more superficial in the
online context as it takes longer to type multiple email responses to student questions (which
may come at any time of the day) then it does to make a single in class announcement.
Answering trivial questions takes instructor time away from sharing course content and
developing course activities, and so the interactions suffer from a student perspective.
(Dumford 2018)
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A particularly important skill for the instructor is the ability to decide when and whether
intervention should be limited to the individual, a small group or apply to the entire class.
Administrators would be well-served to consider providing training programs to the instructors
in advance before teaching an online course (Niva 2018).
Teachers in the wargaming community face similar issues as their educational counterparts.
In fact, the security issues surrounding the defense community as well as the choice of software
platforms used may be far more restrictive than anything the educational community faces. This
may be a reason for the defense wargaming community to develop a dedicated two-track
games collection; one pointed at the unclassified gamers, the other to remain strictly in-house
for classified reasons. By presenting this dual track, gaming administrators and senior officers
can be more assured security will be preserved.

4. Student reactions to online education
Research that includes multiple interviews of students enrolled in online courses has
demonstrated two important factors to a successful online experience: peer-to-peer
communication and peer-to-peer understanding in collaborative online courses. Both factors
decide not only how well teams will communicate with each other but also how well classes
understand the instructor. On the surface it may appear that the effectiveness of an instructor
in communicating with and understanding a class is what drives student satisfaction, but the
reality appears to be that unless peer members of a class are effective in communicating and
understanding each other, the instructor’s performance has little to no chance of producing a
satisfied class. (Niva 2018)
Research further suggests that neither communication nor understanding between peers
are direct predictors of satisfaction. Instead, they are mediators that serve as predictors of
communicating and understanding the instructor. In online collaborative courses, students still
do not perceive their peers as separate beings to learn with and from but more as a tool for
better learning from the instructor. These student perceptions can be attributed to the lack of
students’ experiences in a collaborative culture and their being unprepared to learn in an online
collaborative environment. However, these results could also be attributed to instructors’ lack
of training for teaching a collaborative online course. (Niva 2018 & Joosten 2020)
Instructor attempts to force online collaboration met with varied, largely negative results. As
an example, making forum posts obligatory did not increase the interaction around those posts
since the obligatory posts appear to be mostly single posts without further interaction. Another
instructor facilitation strategy noted as “least helpful” for students were open-ended surveys.
The results of the instructor efforts were not entirely negative; obligatory posts can function as
stimulus for students to start posting if instructors follow through by responding to student
posts. (Uijl 2017 & Martin 2018).
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Additional research has demonstrated when students start taking online courses their online
learning efficacy will significantly affect a positive outcome for the entire learning experience.
Self-efficacy is a field that has been expanding over the last ten years to cover the online
environment, and many researchers have developed their own specific definition of learning
efficacy. There is no easy way to define the concept or list the sources of efficacy, but the term
as it is applied to students can very generally mean ‘a belief in one's capabilities to execute a
course of action required to produce given results’ or in layman's terms “can I succeed at doing
this”. Determining ways to improve students’ online efficacy is complex. Changing a behavior is
much simpler than changing or developing a belief that the student may hold to be true.
Research dating back to the 1970’s has demonstrated we are all prone to persist in beliefs, even
after the beliefs have been debunked by verifiable facts. Initial experiences create first
impressions that are very difficult to overcome. Still, one can provide students with previous
learning experiences and examples to gain and increase online learning efficacy which may help
increase the chances for student success. (Joosten 2020)
Opportunities for students to connect with one another and the instructor result in shared
feelings of membership in a learning community and enhanced learning. This establishment of a
common ground helped establish a sense of community. Membership in this online community
creates a comfort level that facilitated the creation of new knowledge. Course design should be
characterized by integrating various digital formats that afford opportunities to communicate
and collaborate synchronously and asynchronously in various communications. Additionally,
course design should allow engagement with and dialogue about relevant problems and issues.
(Swaggerty 2017). It is critical for online instructors to provide multiple ways for students to
contact them. In addition, it is important in asymmetric learning environments for instructors to
respond promptly (within 48 hours at most) to student questions either via forums or email.
(Martin 2018)
Student reactions to the online training and learning may not map clearly to the defense
professional who is wargaming due to different expected outcomes from the course. In the
educational community, an overriding concern is employment opportunities the learning will
open for the student and the commensurate increased pay that will follow the earning of a
higher degree. These issues do not apply to the defense community as course outcomes are
seen as more cerebral and intended to demonstrate courses of action that would enable policy
makers to achieve desired ends.

5. Significant differences between synchronous and asynchronous
To briefly summarize studies to date, there are no significant differences between
synchronous and asynchronous teaching to students’ comprehension. Online courses can use
either method and still achieve course objectives and be beneficial to participants’ learning. In
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synchronous courses, students most appreciated the ability to consult with the professor in the
virtual class meetings and being able to split up into learning teams or small groups. In
asynchronous courses, students most appreciated the ability for a peer review and a discussion
board or forum (Swaggerty 2017). However, one study showed that using asynchronous
technology tools promoted reflection which leads to higher order thinking. (Dumford 2018)
The educational learning environment that employs the software tool ‘Moodle’ includes a
“like” button similar to Facebook with which students can express their appreciation of posts
made by both peers and teachers (Uijl 2017). Further, asynchronous learning takes away the
constraints of time and distance in collaboration. It also takes away the real or perceived risks
that some group members feel when there are dominant personalities sitting across the table
from them (Niva 2018). However, establishing instructor presence in an asynchronous online
setting is challenging but essential to the success of asynchronous online courses (Martin 2018).
The issues of synchronous or asynchronous learning map directly to the wargaming
community and there should be strong lessons that can be learned from the educational
community. Multiple research studies clearly indicate courses that use one or both methods can
instruct students. In fact, asynchronous learning may be a good way to help minimize a senior
officer’s opinion from dominating discussions and decisions. Not only are strong personalities
and rank likely minimized, but students also seem to appreciate the peer-to-peer discussions
that flow from the asynchronous nature of the communication. Instructors will have to be
careful to maintain connectivity to the students in an asynchronous setting, but this should be
achievable when using clear communication tools. The pressures of giving immediate feedback
are not present as they would be in a synchronous learning environment, since students would
not expect the instructor to be online 24/7.

6. Software tools
Multiple software tools in use for online learning were discussed , but there was no one
paper that reviewed the available tools. Instead, software tools were called out in the context of
providing online learning classes with some feedback on the usefulness of the tools. One
software tool that shows up in paper after paper and has been used with success is Moodle,
<https://moodle.org/>, it is an electronic learning environment or learning management system
that has been specifically designed for online education (Uijl 2017 & Swaggerty 2017).
Moodle was used in conjunction with other tools such as the following video-based
instructor applications: (Martin 2018)
Voicethread
<https://voicethread.com/>
Animoto
<https://animoto.com/>
Camtasia
<https://www.techsmith.com/video-editor.html> and
Screen-cast-o-matic <https://screencast-o-matic.com/>.
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Synchronous class meetings often took place via a program called Saba meeting
<https://www.saba.com/industries/technology> over the course of multiple school terms while
small group meetings took place via Google Hangout. (Swaggerty 2017)
Another learning management software package that appears in a number of studies was
Blackboard Learn48. A number of add-on modules are available for purchase to cover the entire
online learning experience; however, its price seems high compared to alternatives.
Where online courses have many participants, one critical point of failure in many courses,
especially those that use discussion forums as a means of Collaborative Learning, is the large
number of messages exchanged on the forums. Data mining techniques allow the opportunity
for addressing the problem of identifying messages that need urgent attention. The software
tools allow instructors to prioritize their response and better manage a large volume of posts.
They also help free up instructor time and attention to engage in more community building and
lead to less confusion, allowing instructors to intervene in a timely manner. One software tool
that was particularly effective is the Linguistic Inquiry and Word Count (LIWC)
<http://liwc.wpengine.com/> which is an application that analyzes text linguistically from
different dimensions. It measures the social and psychological meaning of words, such as the
emotions, attention and cognitive thinking expressed in the text by incorporating metadata and
term frequency algorithms. Analysis shows that LIWC alone was able to perform reasonably well
and when the features derived from LIWC were combined with selected term frequency
algorithms such as AdaBoost <https://en.wikipedia.org/wiki/AdaBoost> the combined model
performed best (Almatrafi 2018).
In attending the Connections wargaming events, many experienced wargamers discussed
software packages that appeared to help in the instructional effort. The packages listed in this
review are new to the community, as far as the author knows. Some of these packages have a
fee structure that may make it impossible to implement in a defense setting, however others
may find them useful to at least review what is available. In addition, the packages listed often
have a support team in place that can help install and maintain operation. Having a support
team that is on-call may be worth the price of admission.

7. Is there a ‘best’ way to present information to students?
Students encounter many information sources online. As teachers increasingly assign
projects that require students to study a text or a video, questions have arisen in the
educational community about what form of presentation do students online find more useful?49
https://www.blackboard.com/teaching-learning/learning-management/blackboard-learn
Student opinion is the dominant metric that should be used in determining usefulness, but not the only measure. If
students cannot understand or grasp some details of a war game because the instructor or school insists on using a
poor tool, then it is incumbent on the school and the instructor to at least understand why the points that are trying to
be made are not getting across.
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While research on learning from offline and online texts has been studied extensively in
previous decades, attention has shifted towards learning from instructional videos as online
learning has expanded. Many educators are using videos as an integral component of the online
learning experience.
However, past studies raised concerns about the effectiveness of videos for learning
purposes, especially when compared to content-equivalent texts. Bearing in mind students
typically overestimate their digital proficiency in grasping information, concern has been voiced
that the digital video option may not be the best suited for students to study. However, research
indicates that videos are more effective than texts in disseminating scientific concepts to the lay
public. This is because the acquisition of information by video is easier than by text as
multimedia environments reduce cognitive effort needed to process information. Individuals
focus more attention on videos than texts (Tarchi 2020).
Some people seem to learn better from narrated videos rather than simple text, as narrated
videos have been associated with higher learning performances. If the purpose behind learning
and education is reflected in the ability to apply learned concepts, then digital text appears to
be superior to other modes. However, one implication for education concerns the use of videos
with subtitles, as they appear inferior to the other types of videos. Text heavy videos can be
detrimental to students’ learning performance and so courses need to be carefully designed for
their subtitles or closed captions to be effective in supporting Learners’ performance (Tarchi
2020).
Online instruction has many tools that can be used to convey information. The methods
used should map well into the wargaming community from the educational community.
Knowing that videos are an effective way to present information, and that instructors should
stay away from text-heavy videos, can only be helpful to any student in any class that is trying to
learn new techniques. As the research shows, early thought around videos was negative,
particularly when online instruction was in its infancy, but later research has effectively
debunked these thoughts and clearly established the efficacy of videos.

Conclusions
Online learning has clearly been embraced by the Educational community as an effective
way of teaching concepts to any student body across any physical distance or time. The
Wargaming community has multiple lessons that can be learned and best practices that can be
followed when reviewing what the educational community has been doing. Of the seven
questions that drove this research paper, only two do not map clearly to the war gaming
community; Student reactions to online education and software tools that enable teachers to
provide quality wargames. The other five questions are relevant to the nature of learning by
gaming.
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Student reactions to online education are driven by the expected results from the courses
they take, and the school they attend. While teachers in both settings want to pass along
information that will enable their students to achieve larger goals, teachers in the scholastic,
educational environment, always bear in mind their students have very down to earth goals
when taking courses online. The nature of learning by gaming tends to have higher, loftier goals
in mind while the students may be present only to satisfy a requirement placed on them by
higher authority. Concerning the software tools used by the educational community, the hope
was there would be platforms that might be used by the gaming community that could provide
a greater sense of connectedness between instructors and students, and students to students.
Only experimentation will prove or disprove the efficacy of the tools listed. The one item that
stands out in some of the research papers reviewed seem to indicate the presence of a
Facebook type “Like” button that students can use after reading a post, especially posts that
were listed by their peers, helped in the creation of an online community, and served to help
decrease the Transactional Distance.
The five questions that map to learning in distance-based war gaming: teaching theories,
preconceived notions, major issues shared by teachers, synchronous vs. asynchronous learning
and presenting information to students, should be relevant to all learning in the war gaming
community. Further research papers produced by the academic community on these topics
would be well worth the time to read and follow up by war gaming professionals. It is unlikely
research further back in time will prove fruitful; reaching back a decade appears far enough to
capture relevant information. However, there are other questions beyond the seven listed that
could be asked. Reaching out to the gaming community for input may prove successful in
narrowing down fields of interest, and developing at least seven more, perhaps many more,
questions that should be asked of the non-gaming community. The amount of information
available is overwhelming.
Research in distance education continues and is covering a wide swath of teaching ideas and
concepts. Perhaps the best advice came from a research article from the Wiley Online Library in
the summary of an article entitled Student Engagement in Online Learning: “What Works and
Why” (Meyer 2014):
● Instructor, know your students.
Students are different from each other and even from themselves at different times
or in different contexts. Instructors need to know their students as they are not as
you would wish them to be or think they ought to be. Engagement is an individual
process that awakens interest in learning and stirs the motivation to learn. Online
instructors and designers need to know their students and how they learn best and
when to modify strategies for reasonable exceptions, for particular students, or type
of student.
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● Instructor, know yourself.
Instructors are individuals with beliefs about how the world works, how learning
happens and how they ought to perform in their professional position. They may
have expectations about what a higher-order student should be able to do, how they
learn and what their job is. Unfortunately, these beliefs are sometimes based on
inaccurate assumptions. Not all college students know how to learn. Students have
been changing and so has the job of the instructor. Some instructors may hold the
expectation that the students have the responsibility to adjust to the demands of
college, to learn as they are taught, and to produce the learning outcomes expected.
The important conclusion is that online instructors and designers need to keep exploring
engagement strategies and when they work and for whom. Certainly, online instructors and
designers may not always be successful in this hunt for the best engagement strategy or even
the best strategy for now; the important lesson is to keep exploring the student needs,
differences, and what works to keep them engaged in their online courses.
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Abstract
Distributed wargames have the potential to take participants to the adjacent possible, a kind
of shadow future, hovering on the edges of the present state of things, a map of all the ways in
which the present can reinvent itself. With additional distributed wargaming capability, along
with greater access to data and computational power, the ability to explore potential futures is
enhanced by building on the Triple Path methodology of desperation, contradiction, and
connection. A distributed analytical strategy, focusing on processes to improve the credibility of
insights in support of decision making and based on the Triple Path methodology, includes
comparing insights across wargames, using iterative wargames to capture emergent insights,
using multiple analytical tools to triangulate insights, and then organizing results into portfolios
to support decision-makers to improve distributed analysis.

Introduction
Distributed wargames have the potential to take participants to “the adjacent possible”
(Johnson 2010), “a kind of shadow future, hovering on the edges of the present state of things,
a map of all the ways in which the present can reinvent itself”. With additional distributed
wargaming capability, along with greater access to data and computational power, the ability to
explore potential futures is enhanced.
Mr. Johnson, goes on to state in his article (Johnson 2010), that the adjacent possible
“captures both the limits and the creative potential of change and innovation.” I argue that
wargaming and other analytical techniques may not be limited to the adjacent possible, but can
take us to the non-adjacent possible. Finding ways to improve these “trips” to the adjacent and
potentially non-adjacent are necessary to address the current operational environment.
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The current operational environment contains many “wicked” problems where the
connection between wargaming and insight is an important tool. This is highlighted by an
excerpt from the UK’s MoD Wargaming Handbook (UKMoD 2019):
“Wargaming offers unique perspectives and insights that complement other
forms of analysis or training. It enables us to examine, replicate and develop an
understanding of decision-making in complex contexts when faced with a
determined and dynamic opponent. Indeed, it is often the only way to explore
‘wicked’ problems. Wargaming enables users to integrate different methods,
tools and techniques (quantitative and qualitative) with a human element,
thereby creating a capability that is greater than the sum of its parts.” (UKMoD
2019).
These “wicked” problems have attributes that complicate our ability to address them. Mr.
Camillus, in his Harvard Business Review article describes a wicked problem as one that has
multiple causes, is often difficult to describe, and has no single correct answer (Camillus 2008).
Examples of this set of problems include environmental degradation, terrorism, and poverty.
Unlike challenging but ordinary problems, which can often be addressed in a finite period,
wicked problems are not solved but perhaps tamed over time. I argue that a strategy to tame
these problems requires a flexible framework underpinned by insights.

The Triple Path Model
Finding insight in the
adjacent and non-adjacent
possible may be possible by
leveraging ideas presented
in “The Remarkable Ways
We Gain Insights”,
specifically what Mr. Klein
describes as the “Triple
Path Model” (Klein 2013).
The Triple Path model
consists of the creative
desperation, contradiction,
and connection path
developed by analyzing 120
case studies.
Page 104, Seeing What Others Don’t: The Remarkable Ways We Gain Insights, Gary Klein 2013
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Creative Desperation
The creative desperation requires finding a way out of a trap. An example provided in Mr.
Klein’s book (Klein 2013) is the Mann Gulch tragedy, which occurred on August 5, 1949. In this
tragedy, a team of firefighters were caught between a raging fire and some bluffs. The fire was
only minutes behind them, driven by 30 mph winds. In an act of desperation, Dodge (the lead
firefighter) lit a fire thinking that he could take refuge in its ashes. This act was successful with
less than a minute to spare. Unfortunately, he could not persuade his other firefighters to join
him in the ashes. The other firefighters simply could not make sense of what he was doing. In
this desperate act, he had invented a new tactic, which is still utilized today with modifications.
This creative desperation path provides a tool in distributed wargames, where scenarios and
pacing can be leveraged to enhance desperation.
An example in a wargame might be considering adversaries as allies in the context of the
scenario, for example addressing climate change. Some implications for distributed wargames
include:
● The creative desperation may force individuals (or teams) to discard an unwarranted
assumption.
● Scenario development should consider how to engage and then challenge team
participants to consider potential problems differently.
● Wargame pace can be adjusted to motivate creative desperation.
● Iterative distributed wargames provide opportunities to explore scenarios and game
pace
Contradiction Path
The contradiction path according to Mr. Klien (Klein 2013) follows a different pattern: where
a weak assumption is encountered (Mr. Klein calls these weak anchors not assumptions), the
weak assumption is replaced with a different assumption. The example provided in the book is a
Cholera epidemic, which occurred August of 1854, in Soho, a suburb of London. The current
theory of the cause of the Cholera was the miasma theory (weak assumption/anchor), also
known as “bad air”. However, Dr. Snow believed that the problem was contaminated water
(sewage dumped into the river). Dr. Snow mapped the deaths in the area and found them to be
clustered around the Broad Street Well (except for a local brewery where apparently only beer
was drunk!) Using this information Dr. Snow removed the Broad Street Well pump handle and
the epidemic subsided, this supported his theory/assumption that contaminated water was the
real problem (Klein 2013). This insight path has implications for assumptions within the context
of wargames and other analytical efforts, in that assumptions should be explored.
When a contradiction is encountered, instead of discarding the contradiction it is imagined
as valid. An example in a wargame might be where an assumption of basing rights is denied by
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an ally. This “contradiction” could then be played out through the game, and potential insights
developed. Iterative distributed wargames may provide more “contradictions” or weak
assumptions. Some implications for distributed wargames include:
● Wargame Adjudication (White) Cell expertise and connectivity must be sufficient to
recognize and implement opportunities for insight development.
● Wargame Analytical Cell must capture and transmit these insights
Connection Path
The final insight development path is the connection path (Klein 2013). This path is different
from the desperation path or the contradiction path in that the effort does not include attacking
or building upon assumptions/anchors. In this path, the connection of ideas and concepts
provide the framework for insight. An example provided by Mr. Klein, is the theory of evolution.
Charles Darwin followed the connections developed over years of experience to develop the
theory of variation and selection known as the theory of evolution. The connection path insight
model requires having lots of ideas swirling around and on making accidental linkages. The
more ideas the greater the chance for a discovery. A wargame example might be, bringing in
anthropologists with a deep understanding of a culture into the game. Some implications for
distributed wargames include:
● Face to face wargames are sometimes hampered by cost and room size limitations.
These could be mitigated in a distributed wargame.
● A distributed wargame pace may also be more flexible in a distributed wargame,
allowing more time for participants to consider potentially useful connections within
the wargame.
● Iterative wargames may provide more connection opportunities

Scenario Development
Building upon these insight development paths is scenario development. Scenarios by
themselves are an analytical tool. Indeed, scenario planning is credited with the Shell
Company’s jump from the eighth largest oil company to the second-largest oil company in only
two years (Cornelius et al. 2005).
As with the Shell Company’s scenario analysis, scenarios help to clarify what are the
questions that we should be answering. Tools for developing these scenarios include:
Trend Analysis
Trend analysis is an often used method for scenario development (Ramalingam & Jones,
2007). Using this method requires a study of the environment, known as environmental
analysis, which is a common method used to collect and analyze data for forecasting trends in
the future (Crossan et al. 2004). One resource for trends is a document titled, Global Trends

60

2040, by the National Intelligence Council (NIC 2021). Examples of potential global trends
include an increase in the impact of climate change, disease, financial crises, and technology
disruptions. All of which can be argued are wicked problems in themselves, but when occurring
at the same time can be overwhelming.
Additionally, trend forecasting can potentially identify factors in the environment useful in
development of the adjacent or non-adjacent possible. Attempting to address wicked problems
in the adjacent possible, with a focus on the different paths of insight development positions
the scenario development process to address wicked problems.
Similar to scenario development through trend analysis, envisioning different scenario
developments is often undertaken using multiple exploratory forecasts. Techniques for
producing scenarios through this process include various survey techniques, with scenarios
being informed through conducting in-depth interviews, which can be enhanced by a
distributed analytical framework. In addition to such surveys, meetings, workshops, and the
Delphi technique are potential tools that can be used in visualizing scenario development
(Ramalingam & Jones 2007).
Backcasting
Backcasting is another process used in scenario development. This involves working
backwards from a particular future through the adjacent possible(s) to the present, in order to
determine what needs to occur to reach that desired future (Dreborg 1996). With this
understanding, a focus on the resources and specific actions necessary to achieve the required
future is improved.
Premortem
Backcasting is similar to a Red Team tool called premortem (UFMCS 2012). This analytical
tool, instead of focusing on how to achieve a desirable future, concentrates on what actions are
necessary to avoid an undesirable adjacent/non-adjacent possible. To do this, an undesirable
adjacent/non-adjacent possible is envisioned. From there, a list of critical points that are
potential paths for this undesirable adjacent/non-adjacent to happen is developed. This
technique can be especially useful for war game scenario development since war games often
start at a point designed at a point of creative desperation (JCS 2020). Additionally, those critical
points identified are useful in presenting the scenario to the war game participant. An example
of critical points from the global insight may include: runaway AI, engineered pandemics (or as
we have seen recently – naturally occurring pandemics), nanotechnology weapons, or nuclear
war.
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RoadMapping
Roadmapping, also a potential scenario-development process is broader in scope than
backcasting and post-mortem because it attempts to link development with goals and
strategies(Ricard & Borch 2011). Alcoa used roadmapping when envisioning cars and trucks built
with aluminum as opposed to steel as the future.
Simulations and Gaming
Simulations and gaming may also be useful in developing war games (Perla 1987). Take, for
example, the RAND war game, examining a Russian attack on the Baltics. This effort consisted of
multiple war games, with follow-on war games informed by the previous ones (Shlapak &
Johnson 2016). Simulations could also potentially take participants to the “non-adjacent”
possible, as seen with Alpha Go (Metz 2016). This non-adjacent possible was developed by the
Alpha Go algorithm (Alpha Go is an expert Go playing game) when the computer played against
itself, generating moves that surprised the Go players and observers.
Delphi Technique
The Delphi technique may be used to support distributed scenario development (Renzi &
Freitas 2015) by allowing specialists with different expertise (enhanced through distributed
analysis) to focus on scenario development (Renzi & Freitas 2015). These specialists share their
perspectives until they reach a consensus, and then they build a shared, plausible scenario.
Cross-Impact Scenario Development
By using a broad cross-section of specialists, cross-impact scenario development (Gordon
1994) is an analytical approach that depends on the perceived probabilities of an interaction
among key factors in a forecast. For example, the economic rise of China, in the context of past
economic hegemony. Such probabilities can be adjusted through sensitivity analysis. From these
interactions or interrelationships, there are ever-widening downstream effects. Such
interrelationships are called ‘cross-impacts.’
Wild Card Scenarios
In a wicked problem, ‘wild card’ scenarios are a tool for testing assumptions (DeWar 2003).
Wild card scenarios help war game scenario developers find indications that an assumption is
being violated, allowing them to explore actions that will keep the assumption from failing. In
the past, perhaps a pandemic scenario would have been considered a wild card scenario. These
scenarios support Mr. Klien’s contradiction path. According to the Global Trends 2040 (NIC
2021), there are many potential trends to explore to include: rising sovereign debt, new
employment disruptions, a more complex and fragmented trading environment, and the rise of
powerful companies.
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Clustered Layered Analysis
Clustered Layered Analysis (CLA) is a method that focuses on opening spaces for the
creation of alternative futures, primarily in the financial world (Inayatullah 2004). It is also
potentially useful for developing scenarios that consist of multiple levels – social cause,
discourse/worldview, and myth/metaphor. This technique may be especially relevant for
distributed scenario development where relevant expertise can potentially be brought together
at a lower cost.

Adjacent or Non Adjacent Possible
These scenario development techniques provide for an adjacent or non-adjacent possible.
They benefit from multiple perspectives, which is enhanced by distributed analytical processes.
In many cases they leverage creative desperation points. They may also assist in exploration of
assumptions. A useful example of scenario development is provided by the National Intelligence
Council in the Global Trends 2040 (NIC 2021). The document developed the alternative
scenarios in several stages. They first examined dominant forces in demographics, environment,
economics, and technology.
Then the National
Intelligence Council assessed
how these forces and other
factors combined with
human actions. From this
The National Intelligence
Council developed possible
scenarios for 2040 (NIC
2021). Incorporating these
scenarios into a framework
of analysis is important to
insight development.
Inspired by Dr. Perla’s cycle
of research, to the right is a
potential analytical framework (Sisson 2020).
The different capabilities and perspectives provide frameworks to assess adjacent and
non-adjacent possibilities. Additionally, the development, exploration, and assessment of
concepts provide opportunities for insight development through the creative desperation,
contradiction, and connection path.
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Building upon the cycle of research and “aligning” the analytical processes, allows for
iteration across areas of interest, and the potential for triangulation of insights (Sisson 2020).

Example
An example of the alignment of analysis is provided by a set of RAND wargames,
accomplished in 2014 and 2015 (Shlapak & Johnson 2016) looking at a specific area of interest
(Russia invasion of the Baltics). The iterative wargames focused on a specific scenario, and the
games’ findings were unambiguous. The results indicate that as currently postured, NATO
cannot successfully defend the territory of its most exposed members to include the Baltic
states. In the wargame, the most extended period for Russian forces to reach the outskirts of
the Estonian and Latvian capitals of Tallinn and Riga ((Shlapak & Johnson 2016), was
approximately 60 hours. In the event of such an attack, such a rapid defeat would leave NATO
with a limited number of options. One option would be a costly counteroffensive, with
significant temporary defeat. This option would have significant implications for the future of
NATO and perhaps even Europe. However, the RAND wargame does provide a method to
enhance deterrence and potentially preclude a disastrous Russian attack. The potential solution
would be a movement of forces forward, a force of about seven brigades, including three heavy
armored units (Shlapak & Johnson 2016). It was assessed that this coalition would be sufficient
to preclude Russia from presenting NATO with a fait accompli. A Russian attack would instead
start a severe and prolonged war between Russia and a materially far wealthier and more
powerful NATO coalition. As the RAND wargames indicate, a comparison of multiple wargames
can improve the confidence in results in an adjacent possible. In this case, the result is an
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insight into strategic weakness (inability to stop the Russian invasion), through creative
desperation.
Additional opportunities for creative desperation may be possible through white cell
(adjudication cell) inputs. In fact, using the contradiction path, can be used to set up the
creative desperation. In the event of weak assumptions identified, these can be used to create
desperation. An example would be a wargame I was in where basing rights by an ally were
denied due to concerns about the adversary. Here the white cell could adjudicate that the base
was not available thus increasing pressure on the blue team.
In addition to scenarios, perhaps the most crucial factor in deriving insights for are the
participants, and the interaction of teams, involved in the war game. The power of these minds
interacting with one another is what Wargaming for Leaders calls “cognitive warfare,” and this
leads to unexpected and sometimes useful outcomes (Marshall 2009). Additionally, this
cognitive warfare has the potential of preparing decision-makers for geostrategic decisions in a
complex environment with significant unknowns.

Conclusions
Insights are a key factor in taming today’s wicked problems. These insights may be possible
by building on Mr. Klein’s paths of insight development (desperation path, contradiction path,
and connection path) into the adjacent possible and perhaps the non-adjacent possible. A
distributed analytical strategy should focus on processes to improve the credibility of insights in
support of decision making. When designing wargames, the models of insight development
should be considered. The insights building upon Mr. Klein’s paths may include comparing
insights across wargames, using iterative wargames to capture emergent insights, using multiple
analytical tools to triangulate insights, and then organizing results into portfolios to support
decision-makers to improve distributed analysis.

Bibliography
Camillus, J.C. 2008. Strategy as a wicked problem. Harvard Business Review, 86(5), pp.98–106.
Cornelius, P., Van de Putte, A. & Romani, M. 2005. Three decades of scenario planning in Shell.
California management review, 48(1), pp.92–109.
NIC. 2021. Global Trends 2040, the National Intelligence Council.
Crossan, M.M., Fry, J.N. & Killing, J.P. 2004. Strategic analysis and action, Pearson Prentice Hall.
DeWar, J. 2003. The Importance of “Wild Card”Scenarios. In NIC 2020 Project Inaugural
Conference.
Dreborg, K.H. 1996. Essence of backcasting. Futures, 28(9), pp.813–828.
Gordon, T.J. 1994. Cross-impact method, American Council for the United Nations University.

65

Inayatullah, S. 2004. The Causal Layered Analysis (CLA) Reader: Theory and Case Studies of an
Integrative and Transformative Methodology.Taipei.
JCS. 2020. Joint Planning. JCS Joint Publication 5-0, USDoD.
https://www.jcs.mil/Portals/36/Documents/Doctrine/pubs/jp5_0.pdf
Johnson, S. 2010. The genius of the tinkerer. Wall Street Journal, 25 September.
Klein, G. 2013. Seeing What Others Don’t: The Remarkable Ways We Gain Insights. Public
Affairs.
Marshall, J. 2009. Wargaming for Leaders: Strategic Decision-Making from the Battlefield to the
Boardroom. Financial Executive, 25(1), pp.13–14.
Metz, C. 2016. In Two Moves, AlphaGo and Lee Sedol Redefined the Future. Wired. 16 March.
https://www.wired.com/2016/03/two-moves-alphago-lee-sedol-redefined-future/
UFMCS 2012. Red Team Handbook, University of Foreign Military and Cultural Studies.
https://usacac.army.mil/sites/default/files/documents/ufmcs/The_Red_Team_Handbook.pdf
Perla, P.P. 1987. Design, Development, and Play of Navy Wargames. CNA AD-A183 506.
Ramalingam, B. & Jones, H. 2007. Strategic futures planning: a guide for public sector
organisations, Ark Group.
Renzi, A.B. & Freitas, S. 2015. The Delphi method for future scenarios construction. Procedia
Manufacturing, 3, pp.5785–5791.
Ricard, L.M. & Borch, K. 2011. From Future Scenarios to Roadmapping: A practical guide to
explore innovation and strategy. In 4th International Seville Conference on Future-Oriented
Technology Analysis.
Shlapak, D.A. & Johnson, M.W. 2016. Reinforcing deterrence on NATO’s eastern flank:
Wargaming the defense of the Baltics. RAND RR1253.
https://www.rand.org/pubs/research_reports/RR1253.html
Sisson, M. 2020. How Geo-Strategy Can Be Improved Through Wargaming. National American
University, March. ProQuest 27832518.
UKMoD. 2019. Wargaming Handbook MoD, ed., UK.
https://paxsims.wordpress.com/2017/08/04/uk-mod-wargaming-handbook/

66

Transparent and Opaque Information in Distributed
Wargaming
51

Charles Turnitsa, PhD
Department of Engineering & Computer Science, Regent University
cturnitsa@gmail.com

Abstract
Distributed wargaming, for the purpose of this document, is the art of executing a
wargaming event, but some aspect of it is distributed. Consider that in a wargame, there is by
design a certain amount of information that needs to be presented to and shared among the
players. Similarly, information needs to flow back and forth between the players and the
wargaming system (including the wargaming staff, adjudication staff, and any adjudication
tools). This document explores some of the issues of how that information presentation is
affected by being distributed, and whether it should be visible and accessible, or transparent to
the player.

Introduction
Wargames are by their nature based on the idea of information sharing, and evaluation of
that information. This occurs in several ways, such as the wargame situation being shared with
the players each turn, and then the player’s decisions and orders being presented to the
wargame staff each turn. In these and other ways, a wargame may present all information in an
open way, or it may decide (for the purpose of the wargame’s design) to keep some information
hidden (especially from one or more of the players). This document shares this idea (of sharing
information, or keeping information hidden) in the case of a distributed wargame, and how the
act of distributing it affects the ability to either make information open or to hide it.

Wargaming
For wargaming, this document will rely on the idea that it is an activity, between two or
more sides (represented by players), where the wargame system presents a situation of conflict
to those sides, and then the sides will react by ordering synthetic military units in the situation,
51
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in order to produce effects on the overall situation, the sum of which are intended (by each
side) to result in some stated victory condition. This is a key picture of wargaming because it
envisions a few key elements. First, there are two or more sides, opposed to each other, in some
sort of conflict. Each side has some understood idea of what victory (or at least, a minimized
defeat) in that conflict would be. Each side has the ability to observe the situation, and then
respond by issuing orders to synthetic military forces in that situation. This implies, but is not
necessarily limited to, a turn-based wargame system – where the situation of the wargame
world is presented to the players at the beginning of each turn, and then the players respond to
that situation with the orders (moves) for the turn. The turn is adjudicated by wargaming staff,
using whatever wargaming system the wargame is designed around (the wargame system
includes the set of rules for adjudicating the players’ moves), and then the results are presented
back to the players in anticipation of the next game turn.
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Cycle of Wargaming

A concise source for defining this sort of wargaming, comes from Perla (1990), “A warfare
model or simulation, using rules, data, and procedures, not involving actual military forces, and
in which the flow of events is affected by, and in turn affects, decisions made during the course
of those events by players representing the opposing sides.” A few things come out of this, right
away:
● Opposing sides (minimum 2)
● Each side is one or more players (typically)
52
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● The course of the military action is defined by a system (rules, data, procedures)
● Player decisions are injected into the game, and then those are interpreted by the
system to determine the impact on game state
In the work on Wargame Pathologies from CNA53, several key elements are identified that
make up a wargame. These fit into the taxonomy here (System, Scenario Event):

Wargame System
● Rules & Procedures
● Models
● Database

Wargame Scenario
● Scenarios
● Objectives54

Wargame Event
● Infrastructure
● Participants (Players,
Controllers, Observers)
● Analysis
● Audience
● Culture
● Environment

The Wargaming System: This is the method that is used to interpret Player Decisions about
actions in the “Wargame World”. It is the function that transforms Decisions into changes in
Game State. It can be a set of rules (for a tabletop game), a computer simulation system, or
even a subject matter expert (in a free kriegspiel). Sometimes also called an Adjudication
System, or Ruleset. This is, from Perla, the “Model” that allows for simulation of the effects that
derive from the Player’s decisions.
The Wargame Scenario: This is the description of the “Wargame World” – consists of
Environment (map, weather, etc), Context (history, road to war), Participants (nations, OOB,
civilians), and Timetable (when things start, passage of time/turns, MSELs, etc.)
The Wargaming Event: All the parts that allow for the actual execution of the wargaming
– venue, staff, infrastructure, materials, method of presenting game (table display, computer
display, etc)… Also includes post-game activities (AAR, analysis and reports, etc.)

CNA 2004
These could be Scenario objectives (in which case they are part of the Wargame Scenario), or they could be
objectives (such as research question) for Why the wargame is being held (in which case they are part of the
Wargame Event)
53
54
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Distribution
Distribution, as a modification of this basic concept, can be thought of in several ways.
Pellegrino has done good work in presenting distribution in a few different ways:55
Distributed over time
● The two sides are playing at different times –
example, side Blue does their turn at 9:00am, and
then side Red does their turn at 3:00pm.
● Might be using the same table (i.e., hot seating),
or different tables (with the system or staff
recreating the game situation at each location)
Distributed over space
● The two sides are in different locations. The game
system or staff recreate the game situation at
each location.
Distributed command
● Different elements or domains of one side are
commanded by different players (or groups of
players)
Two or all three of these might combine within a single wargame event.

Game Information
Perfect Information

A player is aware of all the moves that have been made in the
game so far (by his/her own side, and the opposing side), and also
their results on the game state

Complete Information

A step above “Perfect Information” – Here the player is also aware
of the reasons for the moves (i.e., the goal, strategy or payoff for
the opposing player).

Note: A game with Simultaneous moves does not have Perfect Information, because you
don’t know what the other player will inject into the game at the same time you will, so you
can’t be sure of your outcome…

55
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Transparency
Knowledge of the Game State, and how it is derived from the players’ decisions may be
Transparent (i.e., knows how the decisions are interpreted by the referee/game system, and
they also know all effects of the decision) or it may be Opaque.

Wargame System Transparency
The wargame system provides the ruleset (models) for interpreting the players’ decisions,
and producing effects in the wargame world. Each one of the individual rules (or parts of the
model) affect different actions/effects in the wargame world:
Movement

impacted by terrain, weather, organization, capability, etc.

ISR Functions

Spotting, line of site, situation awareness, intelligence reports, etc.

Combat/Attrition as Movement (many factors)
World Effects

Not always caused by a player, could be timed political or weather
events, economic market events, etc.

Each of these is based on some model. It may be Deterministic or Stochastic (i.e., involve the
use of a random number generator to produce outcome in a range of possibilities) – to
represent uncertainty, and also the many, many variables that a model does not cover. If the
Model includes some Stochastic input, that may be kept hidden (opaque) from the players, even
though other parts of the model are presented or explained
All of these things may be hidden from the player for a variety of reasons; examples include
to keep the complexity hidden, and to Keep the players from gaming the system.
Wargame Scenario Transparency
A wargame Scenario has an initial state – that is the description of the four scenario
components of Environment, Participants, Context, and Timing. Each of those represents areas
where the game designers may wish to keep some information hidden (opaque) from the
player:
Environment: Do you, as a commander, have Complete information about weather, roads,
bridges, terrain, visibility conditions, etc. within the playbox of the scenario?
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Participants: Do you have Complete information about the enemy OOB, insurgents, the local
civilian population, parameters of enemy entities/equipment, your own replacement
schedule?
Context: Do you know the enemy interpretation of history or Road to War? Do you know the
enemy's victory conditions? Are your own victory conditions static, or might they change
during the engagement?
Timing: If you are not the aggressor, do you know when operations will begin? When will
wargame world events (weather, political, economic, etc.) occur?
Wargame Event Transparency
Players in a wargame might not know many things related to the event, examples include;
during rehearsal what the problem areas are, whether a scenario objective is reasonably
possible to attain, the identities of the designers, and what other wargames this one is based
on. Information about the other players (who the are, what their experience is) might also be
kept secret.

Distribution and Hiding Information
For the three components (system, scenario, event) if a wargame is distributed, it is in many
cases simpler to hide information (i.e. render it opaque to the player). For example:
Wargame System
one can hide the following from players using different rooms or screens;
the execution of the model (within the rules), the various variables and factors, and the
introduction of a random or chance factor.
Wargame Scenario the initial state (the start conditions of the wargame) is easy enough to
render partially opaque just in the read-ahead information (or startup package) that is
distributed to the players as the wargame progresses and by using Distributed Command
Wargame Event
before the event (details of the design, rehearsal, etc.), during the event
(who is who etc.) and after the event (what is in the analysis, the reports, etc.)

Conclusions
Two perspectives have been looked at so far in this paper. The change made to player
experience by a Distributed Wargame, and the types of information that a particular wargame
may render hidden. The distribution of the wargame may keep certain items hidden, for
example soft information sources (player activity level, for instance), also interactions with
wargaming staff and judges may be different. Hiding the “right” information can be easier in a
distributed wargame than one that is geographically co-located. Whether or not distributed, the
wargame staff have a responsibility to make sure that the requirements for a Fair Fight are met.
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The wargame sponsor is responsible for deciding if the objective of the event is known to
the players. The wargame designers and developers are responsible for choosing what elements
of the wargame system and scenario are open (transparent) and which are opaque – and then
producing information for the players (and a method for revealing the new game state each
turn) that supports the plan. If a wargame is distributed, then they are irresponsible for
ensuring that wargame information that is NOT hidden is available in a way that keeps the
wargame functional and produces a Fair Fight.
Personal observations on the practical issues of hiding or exposing information
● Some players very much want to be “inside” on the wargaming system – they want to
know what the parameters represent, and how to maximize effectiveness.
● Involving players in random number generation (rolling dice, flipping a card) can help to
increase level of engagement (i.e., don’t keep it as hidden information.
● Physical tokens (packets, cards with information, markers ,etc.) can help to get a player
to focus on when they have discovered some information that was previously hidden.
● Too much hidden information can lead to player paralysis.
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Abstract
We describe the opportunities and challenges we faced when developing SIGNAL, an
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1. Introduction
Experimental wargaming is a methodology developed to systematically, rigorously, and in a
data driven manner, study problems of national security (Reddie et al. 2018; Lakkaraju et al.
2020). Wargaming is a powerful tool that has often been used to develop greater insight into
complex national security problems by placing players in a simulated scenario (Perla and Curry
2011; Sabin 2014). Experimental sciences endeavor to study human decision making primarily
through controlled experiments. Experimental wargames intend to combine the best of these
two approaches by creating a controlled environment to study player behavior relevant to
national security.

Figure 1: Experimental wargames lie at the intersection of experimental sciences and wargaming.

Experimental wargaming gives us options in addition to traditional approaches, such as
empirical data analysis, to study emerging problems with cutting edge data analytic techniques.
Conflict has grown immensely more complex with the emergence of numerous, powerful actors
with global reach. Adding to the complexity are new domains of activity, particularly
cyberspace. Modeling these conflicts from first principles will be difficult due to the numerous
factors involved. Existing conflict data sets (such as the Dyadic Militarized Interstate Disputes
(Maoz et al. 2019)) do not capture emerging technologies and their impact in new domains.
Experimental wargames generate synthetic data that can help understand the issues present in
these problems.
Experimental wargames follow a 9-step design and implementation process (Figure 2).
● Identify Problem: Understanding the overarching problem that is being considered.
● Scope the Study: Identifying specific scenarios that will be studied within a particular
game.
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● Identify Research Question, IV and DV’s: Developing a testable, falsifiable hypothesis
and articulating what will be varied (IVs) and what will be measured (DVs).
● Design Prototype Game: Develop a prototype of the experimental wargame. This
requires deciding on the game mechanics, scenarios, number of players, etc.
● Prototype and Test: Implement the prototype, often as a board game, to test. Insights
from the testing process may suggest a change in the game design (shown as the
feedback loop to “Design prototype game” in Figure 2), and in some cases where it is
realized that we cannot capture the domain in a way to facilitate study, may force us to
rethink the entire scope of the study (feedback loop to “Scope the Study”)
● Implement experimental wargame: Implement the experimental wargame in a way to
gather data.
● Collect Data: Collect data from numerous subjects.
● Analyze Data: Use traditional data analysis methods, such as regression, to identify what
changed in the DV based on the IVs
● Draw Conclusions: Ties the results back to the research question.

Figure 2: 9 step process for experimental wargame creation.

In order to draw reasonable conclusions in which one has confidence, there needs to be a
significant amount of data. Standard methods in the experimental sciences, such as power
analysis, provide estimates of the number of samples needed to have reasonable confidence in
the results. The number of samples increases as the effect size is smaller. Effect size estimation
is based on the IV and DVs chosen.
Experimental wargames, thus, have the problem of requiring many samples, which has
naturally led to these types of games being constructed as distributed, online games.
Distributed (where players are dispersed across the world) relaxes the requirement for
geographical co-location, allowing for easier play. Online games, where players can play using
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their computers, facilitates data collection and connects people from across the globe.
Experimental wargames and distributed wargames are tightly linked concepts.
In the following we will describe our experiences with designing and deploying our first
experimental wargame, SIGNAL. In particular we will focus on the technical issues present in a
distributed wargame. In Section 2 we provide a brief summary of the SIGNAL wargame. Section
3 describes the technical architecture of SIGNAL and Section 4 describes the opportunities and
challenges we faced when developing SIGNAL.

2. The Signal Experimental Wargame
SIGNAL56 is a three-sided experimental wargame designed to study conflict escalation in a
nuclear context. Players take on the role of a country's leader, in charge of military, diplomatic
and economic decision making for the country. SIGNAL was implemented as a board game and
an online game. Figure 3 shows the map for the online version of SIGNAL.

Figure 3: SIGNAL-Online Map

56

Access signal here: https://www.signalvideogame.com/
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Players have access to action cards that allow them to execute various capabilities, including
military actions (conventional, nuclear and cyber), and economic (build towns/cities). Players
can interact with other players to make trades as well as negotiate treaties.
Data was collected about player behavior within the game, including what actions players
took, when they took the actions, and their trades and communications with other players. This
data, along with demographic data collected through a player survey, formed the backbone of
the data set that was used to study conflict escalation patterns.

3. Technical Architecture of SIGNAL
There are three technologies that form the foundation for SIGNAL.
● Unity Game Engine for the core game development,
● Nakama for the real-time network communication between game instances,
● Amazon Web Services (AWS) to host the game on the cloud.
In this section we will discuss these technologies, why we chose them, and how we’ve used
them to build and deploy SIGNAL.

3.1. Unity
The Unity Game Engine is a popular choice for both entertainment and serious game
development. An attractive feature for our use-case is a straight-forward and easy-to-use 2D
development pipeline. A board game is well-suited to using a 2D top-down representation and
SIGNAL’s digital design benefited from this. Unity also relies entirely on a C# mid-level scripting
language. This is a good choice for rapid and adaptable development as the design-build-test
iteration is much shorter than if we required an extensive build process. Early in the
development of SIGNAL as both the board game and e-game were developed simultaneously,
the ability for the e-game team to quickly adapt to game rule changes with a reasonably
efficient scripting layer was critical to keeping these scope changes manageable.
Finally, Unity can deploy to a very large number of platforms, and importantly for us the
web via its WebGL compiler. Our intent from very early on was to make the game available on
the web to reach the broadest possible audience using this ubiquitous deployment platform
and requiring no app download or install to play the game. While it would have been possible to
write the game entirely in native HTML5 and WebGL directly, we believe that borrowing much
of that foundation from the Unity core was a big aid in reducing our overall resource cost.
Additionally, because we built in Unity if at any point in the process, we found an
insurmountable hurdle with web development such as resource limitation on the build or
browser security requirements, we could potentially fall back to a more ordinary installable PC
build of the game. This would have required compromising the goal of no download/install but
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was nice to have available if we discovered such insurmountable issues with the web
deployment.

3.2. Nakama
Our choice in using Nakama was also driven primarily by our web-centered deployment.
Nakama is one of a few game networking middleware that can target both a more normal
TCP/IP socket communication as well as what are known as Websockets, a real-time socket-like
networking protocol for web applications. Nakama hid the complexity of the underlying
network transport layer from our development process and allowed us to focus solely on the
game content necessary to keep the games synchronized for the three players. Again, this
allowed us to flexibly rely on the web as a deployment vehicle but have confidence that we
could fall back to a normal PC app if it became untenable.
Additionally, we relied heavily on Nakama’s User Accounts and Matchmaking service to
handle randomly assigning games to active players. This service works by having the game
instance running in the player’s browser request a match from the service and once it has
enough requests come in for a game, it assigns a match. In our case as players launched the
game from the website, the matchmaking would be engaged and once it found three such
players it would notify all three and our code would kick in to start the game. There were some
challenges in implementation of the matchmaking process, especially when one player was
waiting for a long time for a game, but upon stabilizing this process it became a critical
component in our ability to make SIGNAL work for the broad reach we sought.

3.3. Amazon Web Services (AWS)
AWS in the end served several purposes for our deployment. Early on, we used an Elastic
Instance, a virtual server provided by Amazon in AWS parlance. We used this service in the
beginning to support our development process. This server is where we ran the Nakama
networking relay server and matchmaker for testing very early on in the process to ensure our
networking and matchmaking worked. As we started to move toward deployment, AWS served
as the host for the website that contained the game itself. This was served primarily as static
content, but we could rely on Amazon’s high availability infrastructure to deliver that content to
browsers anywhere in the world very quickly.
The cloud database DynamoDB served as our logging backend. This required that one client
instance from each running game would echo all messages to this DB as they happened in
game. This was a very light-weight implementation through a REST API writing the messages in
JSON format. Our aim was to make this process have minimal impact on the players’ games and
rely on our ability to post-process the database to extract useful data later. Each message
included useful meta-data like the Game ID (a globally unique ID for each game provided by the
Nakama matchmaker), the current round, phase, and player rotation. Internally, each message
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from each game was stored in essentially a huge, interlaced list of such messages. During
post-processing we used the same REST API to pull and filter messages to determine relevant
information about a given game, such as whether the game “went nuclear” and how early in
the rounds.
One final important service provided by AWS that became critical to avoiding errors in our
deployment was the use of the load balancing front-end. This layer was primarily used for its
ability to proxy our content rather than necessarily balancing the load. By proxying our content
we were able to keep all of the complexity surrounding the client’s need to talk to the
matchmaker, the websockets, the logger, etc. behind a presentation that looked like a single SSL
connection to a single source. This helped us to mitigate several early challenges we faced with
users’ firewalls or browser security issues such as Cross-Origin Resource Sharing (CORS) errors.
These are important security measures that should remain functional while still allowing users
to play the game. Although there are still likely some edge cases we failed to find, proxying our
content through the load balancer solved a large number of very apparent issues.

4. Opportunities and Challenges in Developing a Distributed Wargame
Creating the online version of SIGNAL posed a unique set of challenges unlike those
experienced with traditional wargames. During the Project on Nuclear Gaming57, we
constructed a board game variant of SIGNAL and conducted trials familiar to the wargaming
community: gathering subject matter experts together at a single location, where participants
would receive detailed instruction on the wargame and spend considerable time focused on the
task at hand. With experimental wargaming, we needed to reach a wider audience while still
providing an engaging, carefully designed product where player behaviors remain true to form
for the wargaming community. This section details challenges we encountered both in
conceiving and implementing SIGNAL into a distributed, experimental wargame.

4.1. Computer/Network Differences
Distributed wargames require mediation through computer-based tools, each of which have
their own set of minimum computer hardware and network requirements. As with the video
game entertainment industry, one must understand the audience in terms of how they will
access the game, and how the variations in computer resources between participants can
impact the overall game experience between players. A participant with a poor network
connection or older computer hardware could potentially cause latency issues that disrupt the
wargame experience. Participants may also run different computer operating systems or have
Information Technology (IT) policies where they are unable to install external software on their

57

https://pong.berkeley.edu/
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computer. These issues together impact both the design and decisions in how participants
access the distributed wargame.
The audience for the online version of SIGNAL offered a unique challenge by needing the
game as widely accessible as possible. To solve this challenge, SIGNAL online was developed as a
web browser based game, with considerations made on what web-browsers participants may
have installed and which ones could support the SIGNAL software. As a web-based application,
participants could readily access SIGNAL without needing to install additional software.
As a networked application, SIGNAL required methods for gracefully handling instances
where participants unexpectedly leave the wargame due to computer-related issues (e.g.,
network disconnection or interruption, computer crash). Due to experimental design choices,
SIGNAL does not include video or audio channels where participants can notice if another has
left the game. SIGNAL borrowed design patterns from commercial online video games to both
notify participants if one unexpectedly left the wargame and give them choices on how to
proceed. SIGNAL pauses the wargame once it determines a participant is no longer connected
to the wargame session and provides players with the option to either wait for the participant
to reconnect or remove them from the game, replacing that participant with a
computer-controlled player.

4.2. Asynchronous Play
Distributed wargaming offers a tremendous advantage over traditional wargaming events
through enabling participants to engage in asynchronous play: the ability for wargame
participants to play outside of an organized event. This reduces the burdens of participant
schedules and financial expenses normally incurred bringing participants together in-person.
Though appealing on the surface, in-person events provide some intangible benefits not
appreciated when moved to an online forum. In-person events require more investment from
participants in both their time and attention, along with providing a more natural connection
with other participants that increases the likelihood they will fully immerse themselves in the
task at-hand. These natural connections also extend to engaging with the adjudicators and
moderators, enabling participants to quickly receive clarifications on questions that arise as
they play.
The online version of SIGNAL handled these issues with asynchronous play through both its
design and introductory materials. Through these considerations, SIGNAL reflected more of a
commercial video game than other wargame designs. SIGNAL had a fixed ruleset with
limitations on potential actions and outcomes, removing the need for adjudicators to interpret
participant choices. SIGNAL utilized time-sensitive actions, adding suspense and pressure within
a participant’s decision-making to keep them focused. SIGNAL used visual and audio aesthetics
reflective of popular video games (e.g., Civilization) to entice participants to stay engaged and

83

give them analogies that facilitated quicker learning of the user interface. SIGNAL used other
commercial video game practices such as online tutorial videos posted to YouTube and an
interactive, single-player in-game tutorial to help participants familiarize themselves with the
game before playing with other participants.
With asynchronous play, the wargame may need to avoid using external audio or video
communication channels (e.g., Zoom, Discord). Instead of removing participant conversations, a
key advantage with in-person events, SIGNAL incorporated an in-game chat functionality where
participants could communicate. Design choices in SIGNAL such as resource trading motivated
participants to take advantage of the in-chat functionality. SIGNAL also provided the option for
participants to chat with everyone simultaneously (public messages) or elect to chat with
another participant privately. This enabled SIGNAL participants to engage in closed-door
negotiations and acts of deception, providing a richer set of behaviors not easily achievable
using a similar game within an in-person event.

4.3. Building a Player Population
Distributed wargames can reach a wider audience beyond in-person events, creating a
unique ability necessary in transforming wargames into experimental platforms. By enabling
more potential participants to the wargame, one can gather data from multiple wargame
sessions to observe how varying conditions may influence participant decision-making. This
enables wargame designers to examine research questions with more statistical rigor than
provided by traditional wargames.
Although a distributed wargame can be as easily accessible as a publicly available website,
attracting participants is not automatically guaranteed. In SIGNAL, three participants were
required for the wargame session to begin. Since participants could join at any time, one could
assume a participant could enter the SIGNAL website and find other participants also ready to
play. Yet, SIGNAL received many complaints from participants who waited for several minutes
without joining a session due to lack of participants on the website at the time they wanted to
play. Though the SIGNAL audience base totaled in the thousands, it was too small to ensure that
even three participants across the globe would be logged into the SIGNAL website
simultaneously.
Boosting SIGNAL website activity relied on borrowing tactics used in the commercial video
game space to attract a player base. Play campaigns, organized through social media outlets and
mailing lists, gave dates and times for potential participants to join. Some SIGNAL team
members would serve “play duty”, receiving an automated message to login to the SIGNAL
website if at least one participant was online searching for others to play. SIGNAL play sessions
were informally organized (e.g., Albuquerque game developer meetups, campus events at
University of California, Berkeley and the University of New Mexico) – requiring far less
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preparation than traditional wargaming events due to the SIGNAL design choices outlined in the
previous section. Though most wargaming sessions recorded for SIGNAL research studies came
through financially compensated participants, approximately one-third of the player population
were unpaid members of the public who gained exposure to SIGNAL through these outreach
activities.

5. Conclusions
In this report we described our experiences with designing and deploying our first
experimental wargame, SIGNAL. We focused on the technical issues present in a distributed
wargame, including computer/network differences, asynchronous play, and building a player
population.
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Abstract
This article is a work in progress description of competence-oriented training approaches at
the Command and Staff College of the German Armed Forces (CSC) (specifically at the Faculty of
Politics, Strategy and Social Science) and contains a best practice example for the successful
implementation of a web 2.0 collaboration tool (slack) into a pen-and-paper tabletop exercise
using a matrix wargame approach. It describes the terminological understanding of keywords
like “Wargaming”, “Serious Gaming” and “Gamification” at the CSC and their relation to “Matrix
Wargaming”. It shows how to use a free version of slack to create a holistic learning ecosystem
that fosters self-driven learning, that is not restricted in time and space and enables global,
synchronous and asynchronous contributions from students and subject matter experts (SMEs).
Keywords: competence-oriented training, gamification, game-based learning, holistic learning
ecosystem, matrixgame, matrix wargame, wargaming, serious gaming, simulation-based
learning, slack, slack workspace, tabletop exercise, web 2.0 collaboration

1. Introduction
The implementation of a web 2.0 collaboration tool for matrix wargaming was never done
before February 2019 at the Command and Staff College of the German Armed Forces (CSC).
The CSC is in the process of shifting from traditional “Death by PowerPoint'' (Phillips 2014) to
competence-oriented training and development (in German: “Kompetenzorientierte Ausbildung
– KOA” (Kraus et al. 2018) (Altmann et al. 2018)). Competence-oriented training uses a mixture
of instructive and constructive methods. Students are encouraged to learn in a self-driven and
self-guided manner, finishing the learning process with a reflection on their learning process

58

The contents of this paper represent the opinion solely of the author.

87

and outcome. TheCSC also included aspects of gamification, serious games and wargaming,
because it was realized that game based learning can be a huge motivator in this process.59
The U.S. Army War College introduced matrix games (Brynen 2018) to the CSC in 2017. The
potential of the “Kaliningrad” (Brynen 2016a) scenario was realized especially concerning topics
related to security policy like international institutions (e.g. NATO, European Union), nation
state actors (e.g. Russia, China, United States, Turkey, France, Germany, Great Britain, Poland
and Sweden), domains (e.g. Cyber), Critical Infrastructure, Hybrid Warfare combined with
wargaming as a game based learning method.
This scenario has been run several times on our premises in the Basic Staff Officers Course
since 2018. One of the key issues in matrix wargaming is the limitations in time and space,
because a matrix wargame is usually an on premises real time event. The CSC is not aware of
any distributed facilitation approaches so far.60 It is possible to add virtual subject matter
experts (SME) using WhatsApp groups. However, a quantum leap can be achieved if the
facilitation is harnessing the capabilities of a slack workspace. Although there are several
alternatives to slack (Liibert 2018), the CSC used the free version of slack (just for convenience)
and is now able to provide an additional vector into a holistic learning ecosystem that fosters
self-driven learning and is not restricted in time and space and that enables global, synchronous
and asynchronous contribution from students and SMEs. Students were able to play their
moves in slack, all moves were documented at once and any contribution could be tracked by
mobile devices, using “Bring Your Own Device” (BYOD) and thereby mobile learning. The CSC
can send player moves for evaluation around the globe and can get feedback from a growing
community of professional wargamers.
To sum up: one key problem was the missing capability of convenient distributed
facilitation and documentation of the matrix wargame which was solved by providing a holistic
learning ecosystem for students to empower autonomous, self-spaced learning. The state of
the art in matrix wargaming so far was the limitation in time and space to an on-premises real
time event.
On a side note, the students were able to explore several aspects of a web 2.0 collaboration
platform that is said to be an “email killer”. If you have never worked with an application that is
The author researched the acceptance of technology supported teaching approaches like the integration of
video2brain by lecturers and on the existing implementation of serious gaming at the CSC. The results are right now
only available in internal documentation at the CSC but will be harnessed for the author's master thesis
“Gamification of Cyber Defence/Resilience at the Command and Staff College of the German Armed Forces”.
60
This has been pointed out as a challenge by the National Defence University in their facilitation of the TableTop
Exercise (TTX) “Baltics: Left of Bang” at the Command and Staff College of the German Armed Forces in May 2019.
The approach of the Command and Staff College of the German Armed Forces was highly appreciated and by the
time of print of this article the facilitation of matrix wargames using slack will have been presented at the US
Connections and UK Connections.
59
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the benchmark for business intelligence communication in start-ups (Liibert 2018), this is your
chance to drop in. You may join the slack workspace of the CSC “Kaliningrad20XX” following this
invitation link (if you are not already on slack, you need to create an account):
https://mwgkaliningrad20xx.slack.com/join/shared_invite/zt-7vjvk75t-m4aBqCUYAv~JT6dXfqio
ww#/shared-invite/email
or the equivalent QRCode, which is more convenient on a mobile device (Figure 1):

Figure 1 QR Code Invitation Link to slack workspace

2. Terminology
In this section the understanding of the terms “Wargaming”, “Serious Gaming”,
“Gamification” by the CSC is explained and how a “Matrix Game” relates to this.

2.1 Wargaming, Serious Gaming and Gamification
A classic on wargaming is “The Art of Wargaming” (Perla 1990). Probably the best book on
wargaming and simulation is “Simulating War” (Sabin 2014). The easiest introduction into the
topic is probably the “Wargaming Handbook” (Development, Concepts and Doctrine Centre
2017) from the UK Ministry of Defence. It introduces the reader to a wide spectrum of different
applications of wargames from commercial of the shelf (COTS) wargames for fun, wargaming for
analytical purposes (e.g. decision support like in the Courses of Action Analysis in the US
Military Decision Cycle (Duggan 2005) and Strategic Wargaming for business (Lindstädt 2016))
up to wargaming for training and education. COTS wargames can be used very effectively for
training and education (Lacey 2019) and are thereby a perfect example for game-based
learning. Wargames can be computer-based (e.g. as constructive simulations for decision
support), computer-assisted or completely manual. In the end, a wargame is a simulation based
on a model. “All models are wrong, but some are useful” as George Box put it (Box 1979).
In a competency-oriented approach the educational setting should enable learners to
construct, apply and develop their knowledge and competencies and allow the learner to focus
on the context, intentions and sources of learning (Altmann et al. 2018). Being aware of the
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limitations of games in training and education (e.g. the learner needs to learn a game which
needs to be accepted and not ridiculed – sometimes an issue in the mindset of some military
professionals) the overall effect of using games seems to be positive. (Vlachopoulos and Makri
2017).
There are two Massive Open Online Courses (MOOCs) available on Coursera for
“Gamification” (Werbach 2019) and “Serious Gaming” (Jansz and Slot 2019). These courses are
recommended as first entries into these topics and offer a valuable insight into the state of the
art. Concerning terminology, there is no clear and common usage of these terms. The term
“Serious Games” is often attributed to Clark C. Abt (Jansz and Slot 2019) and his classic 1970
“Serious Games” (Abt 1970) (Abt 1987). Jansz and Slot define serious games as games that use
computer game and simulation approaches or the technologies for, primarily,
non-entertainment purposes (Jansz and Slot 2019) and refer to Ritterfeld, Cody and Vorderer
(Cody et al. 2009).
According to Werbach there is not one universally accepted definition for gamification. The
concept of gamification uses game elements and game design techniques in non-game contexts
(Werbach 2019). After getting certifications on these courses and several iterations as a
facilitator for matrix wargames and several years’ experience as in supporting exercises with
constructive simulations the author views a “Wargame” as a special case of “Serious Gaming”
and if used in an educational setting or for training (and not for analytical purposes) it qualifies
as “Gamification” of the educational/training process. And in this context it is highly effective
and as much appreciated by students of the CSC as by the students from the US Army War
College or the participants at the National Defense University (Brynen 2016b). “Serious
Gaming” is also not reduced to computer games or constructive simulations but encompasses
also non-computer-based conflict simulations and commercial off the shelf (COTS) board games
depending on their usage.

2.2 Matrix Games
Matrix Gaming was developed by Chris Engle. He gave an interview about his journey into
matrix gaming (Engle2018) and hosts a specific website (Engle 2019). Matrix games were
invented to tackle problems that cannot be quantified and therefore are difficult to model in
simulations. A matrix game provides a semantic framework for argumentation, at the very
beginning using a matrix to provide specific words in the cells to be used by players to construct
an argument. In a matrix game a player makes an argument about what he or she is going to do
(action), how this is done (implementation), what effect this will have (effect) and why the
action will be successful (rationale). This argumentation is evaluated by other players and in the
end a facilitator decides if the action is successful based on the discussion and using dice to
reflect uncertainty.
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Matrix Wargames are special versions applied to military conflicts, especially by John Curry
(Curry and Price2017; Curry et al. 2018; Curry and Perla 2014). Curry was impressed by joining
“Kaliningrad20XX” and observed the hosting/facilitation of a matrix wargame in a slack
workspace and the added functionality (Figure 2).

Figure 2 John Curry’s evaluation of slack as a gaming tool in the slack workspace on May 11th, 2019

3. Hosting a Matrix Wargame in a Slack Workspace
This section describes the setup and running of a matrix wargame in slack.

3.1 Setup
First, you need to sign into slack and create a specific workspace. The technical and
procedural aspects on how to do this is beyond the scope of this article. The easiest way to get
familiar with slack are screencasts (available on YouTube) and the tutorial inside slack.
One of the important features of slack is cross-platform functionality. This enables mobile
usage (and thereby learning) on your mobile device.
Slack workspaces are organized into public and secret channels and private or group chats
(these can be turned into channels). All channels and chats can be populated with files and links
to open source material. There are several paid features in slack that can be used for project
planning. Another paid feature is polling. We used only the free version of slack and these paid
features are not covered in this article.
The matrix wargame “Kaliningrad 20XX” uses the DIME (Diplomacy, Information, Military
and Economy) framework to categorize the moves of a player (who plays a nation state).
Therefore, channel structure follows this system although the naming of the channels is
arbitrary. Naming channels in an intuitive way helps all participants to manage the avalanche of
information provided in this workspace and thereby mitigates cognitive overload (but not
completely). For example, in Figure 3 “Examples of slack channels …”, “#00-sms-coordination”
is a secret channel (indicated with the lock symbol) for coordination of SMEs. “#000faq”
features frequently asked questions, “#000fun” is for related funny things like internet memes
(although some players set up their own “#twitter” channel for simulating the twitter sphere).
“#001diplomacy” is a public channel (indicated by the # at the beginning) featuring recent
news relevant to the diplomacy domain of a nation state. “#01-rus-chn-public” is a public
channel featuring recent news relevant to the actors Russia (RUS) and China (CHN). The game
revolves in turns and the turns are documented in the“#bls2019-2turn*” channels (BLS = Basis
Lehrgang Stabsoffizier – Basic Staff Officers Course, 2019-2 is the second of a total of three
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annual BLS and turn indicates the turn sequence with “turn00” laying the foundation with a
“state of the union” speech from each actor (RUS/CHN; EU/FRA; NATO/GBR; USA/TUR; BSP/SWE
(Baltic Statesand Poland/Sweden)). All these actors and some individual nation states also have
secret channels for submitting secret moves. In the end you can also document the after-action
review (“#aar2019-1firstrun” and (“#aar2019- 1secondrun”).

Figure 3 Examples of channels in slack workspace: Left - public channels (everybody can join);
Middle - the channels that were used for public moves in the Basic Staff Officer Course 2-2019;
Right - secret channels, indicated by the lock symbol

One feature of these workspaces is the opportunity for players to structure their
information by creating their own channels (like the “#twitter” channel), if given permission
(default setting). This provides a certain degree of autonomy and opportunity for participation
to players in structuring the learning ecosystem.

3.2 Conceptual framework
A matrix game is a low-tech high-abstraction approach for modelling complex situations. It is
in a way a pen-and-paper on-premises role play. Using a collaborative web 2.0 tool like slack
opens the world to the game. As a facilitator you are facilitating the game in a seminar setting
on-premises and usually in a synchronous way. You are also relying on SMEs that are available

92

on-premises. Slack offers a platform to provide an asynchronous and synchronous contact
between SMEs and players all around the globe.
You provide the players with printed hardcopies of the scenario and player moves are
usually written down on a piece of paper and handed to the facilitator. This has the
disadvantage that this piece of paper is only available to the facilitator and players are
encouraged to take notes or must rely on their memories during discussion. Slack offers the
possibility to provide all players with digital copies of the scenario, any source material you
want, recent news and most importantly the player moves that are now accessible by mobile
devices from all workspace members. The easiest and fastest way to achieve this is for players
to take a photo of their written move and upload the photo into the specific move channel.

3.3 Moves and Secret Moves
The most important feature of this workspace is the self-documentation of all moves from
players by the players in the specific public and secret channels. Figure 4 shows the public move
of the actor USA in turn 4. The channel has 20 members (16 students, 1 facilitator and 3 SMEs).
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Figure 4 Public move in turn 4 by actor USA following key questions: What are you
doing? How do you do it? What is the effect? Why will this be successful? Links to
facts and figures to strengthen the argumentation

Figure 5 (below) shows a secret move of the actor USA. The channel has 11 members (all
students who ever played this actor, 1 facilitator, 1 SME).
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Figure 5 A secret move of the actor USA. The channel has 11 members (all students who
ever played this actor, 1 facilitator,1 SME).

One of the big advantages is the documentation of all moves that were ever made by any
actor, thereby providing the players with an “archive” of the former “administration”. It is also
easy for the facilitator to forward a secret move for evaluation to a virtual SME (the author once
sent a secret move concerning an information operation for evaluation to a cyber security
professional at the Australian Information Warfare Division).
The author recently took part in an on-premises matrix wargame with no slack support. The
facilitator allowed only one secret move per playing day (we covered 7 public moves that day
and could substitute one public move for one secret move). In the slack hosted matrix wargame,
the author allowed any actor to submit a secret move parallel to any public move and it is
possible for a SME at the other end of the world to submit an evaluation of this secret move.
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This is particularly important if you want to play hybrid warfare moves which are not public but
secret. In a matrix wargame on security policy this is a vital feature and conveniently covered in
the game mechanics by using the secret slack channels. It is also a lot of fun for the players.

3.4 After Action Review (AAR)
The author also uses slack for player feedback in the form of AAR (which is a military term
for feedback). Unlike polling, which is restricted in the free app, emoticons are used as a
workaround which are not restricted. This provides visual feedback but not deep numerical
analytics. Results show that students appreciated the matrix game overall. However, they
criticised the information overload in the slack workspace (the author posted several links to
security related articles in different channels).

Figure 6: After Action Review (AAR) of the very first facilitation using slack workspaces to create a holistic
learning ecosystem in February 2019
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4. Conclusion
Hosting a matrix game (especially a matrix wargame) in a web 2.0 collaboration tool (like
slack) enriches the playing experience and enhances the game-based learning experience,
especially due to the complete documentation. As a certified virtual teacher, the author
recommends implementing web 2.0 collaboration tools into any on-premises game-based
learning endeavour. There are many synergetic effects such as identification of cognitive agile
students, enhancing critical thinking skills, and coping with information overload under time
pressure. Matrix gaming is great and professional matrix gamers (like the National Defence
University, Centre of Applied Strategic Learning) seek a way to provide a distributed matrix
gaming experience. This might be a way to do it.

5. Way ahead
The author will shift from a regional geopolitical scenario (“Kaliningrad 20XX”) to a global
scenario. CSC students need to be educated in foundations of security policy (and political
theory) and a geopolitical locked scenario is more suited for expert discussions. However,
students were not restricted to a specific geopolitical region but took up all relevant topics from
the news anyway (for example 5G, Iran, and Venezuela in the last run), but they recommended
using a global map instead of the regional map. CSC will follow this recommendation. When this
article is available in print the author will (if everything goes according to plan) have attended
the Connections US and Connections UK wargaming conferences and will have developed a new
scenario.
The author will also develop a slack workspace for a gamification approach to teach strategic
thinking using COTS games like the “next war series” from GMT (Lacey 2019) and “Scythe” for
testing agile planning techniques like SCRUM in a strategic context. One final observation: to
facilitate a matrix game it is very helpful to have the mindset not of a gamer but a Dungeons &
Dragons dungeon master. Scalability of this approach is thereby limited not only by the (digital)
skillset of educators but by mindset. The issue of acceptance concerning game-based learning
approaches is a challenge for change management.
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Abstract
Commercial off the shelf low or no cost technology is available to support distributed
professional wargaming for senior civilian executives and military officers. An argument is made
for why seminar gaming using familiar technology is the most appropriate game design for
senior leaders. In addition to any pandemic related social distancing requirement there are a
number of advantages to geographically distributing wargames along with some serious
disadvantages which nevertheless can be managed. This paper describes in detail how to set up
Google accounts and integrate them using Zapier to handle wargame information flow, capture
and analysis for distributed professional seminar wargames. The example described here was
successfully implemented and run in 2017. Google accounts are familiar to most senior
executives, while Zapier is a behind the scenes application used by the wargame director and
their staff, and thus hidden from the players. Google accounts are free and Zapier is very low
cost.

Professional Wargaming
Professional Wargaming supports and informs decision making about the deployment and
employment of people and resources in some future real-world situation, and where the gain or
loss in the real world situation being gamed have serious consequences. Professional
wargaming is normally thought of as applying to national security decision-making, but it is also
applicable to the civilian world, subject to suitable and obvious modifications, including
business investment and hospital pandemic response decisions for example. Although
corporations that develop and sell entertainment games can engage in professional wargaming
61
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to investigate their marketplace and competitors, the games that they develop for purely
entertainment reasons are not themselves professional games.
First note that all wargames used to inform professional decision-making must be able to
distinguish between two or more alternatives, one of which may be the status quo. Ideally this is
done in such a way that the sponsor of the wargame can rationally select one of the alternatives
as better than the others, or even preference rank them all. The (possibly ranked) alternatives
along with the wargame narrative are then added to other information available to the
decision-maker to assist in making a decision about the alternatives. This general and abstract
description of professional wargaming can be best understood by examining a few of the
organizational purposes (Wong, Bae, Bartels & Smith 2019) to which wargames are put, for
example:62
Example alternatives:
what is being gamed

Narrative based evidence:
advantages & disadvantages

Operational plans and
decisions

Courses of Action
(COAs)

Advantages and
disadvantages

Which COA to implement;
decision to replan

Concept and technology
development

New concepts and
technologies

Advantages and
disadvantages

Which concept(s) are
worth further investigation
and development

Training

What is being trained

Who improved and by how
much

Who, if any, is promoted or
moved to where.

Education

What is being taught

Who learned what and how
well

Who, if any, is placed
where based on what they
have learned

Experiential and
socialization

What is to be shared
by the experience

Who learned what and what
new information was
generated

Task force construction;
Readdress concepts being
experienced or socialized

Purpose

Example decisions

Seminar Wargaming
Professional wargaming tends to use discussion-based seminar game designs featuring small
group discussions by players before they decide their moves. They do this for three main
reasons. First, the players at professional wargames are usually senior military officers or civilian
executives who are rarely hobby gamers. They lack patience with abstract games that bear little
resemblance to their day to day responsibilities and thus lack motivation to learn the rules of a
game -- no matter how well the game rules and abstractions represent the real world from
It is possible the game narrative indicates some abstract notion of the status quo is the best decision. For
example in concept development games it is possible that the narrative implies that none of the new concepts are
better than the status quo. In planning games this might occur if none of the COAs are considered acceptable, and
if the status quo of “do nothing” is not acceptable, the decision then is either to replan or accept the least bad
COA.
62
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which the players come. The game design needs to engage senior leaders in the wargame while
requiring minimal personal gaming experience by them. Second, senior leaders are comfortable
with small group discussions since much of their work involves such discussions. Finally, for
games whose objective is to explore novel future situations, seminar games support discussion
among experts about topics that are not clear cut or well understood and for which there are
few clear cut rules for adjudication. The result is that discussion based seminar gaming is often
the preferred approach to professional wargaming.
Education and Training games are about situations so well understood that we can educate
about them and train for them. Although these situations are sufficiently well understood that
there exist well defined rules for adjudication suitable for a hobby game design, if the students
and trainees are not hobby gamers or if they are senior executives they will have little patience
to learn the rules of a game that do not immediately map into their day to day experiences at
work. So seminar gaming is the appropriate design for educating and training senior officers and
executives. Junior and mid-level officers and leaders may be more mentally agile and thus able
to benefit from a more varied game design approach.
One can consider three levels of distribution for seminar wargames (Pellegrino 2020).
Level One. Most seminar games are in some sense distributed in that teams of players (and
often the adjudication cell) are usually separated into their own rooms.
Communication between the player and adjudication cells are often by electronic
means such as email and chat (emulating diplomatic messages or requests for
information), forms (for submitting game decisions and perhaps the reasons for
them), database updates (for unit locations, logistic stocks) and so on.
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Level Two. Each cell is separated geographically, for example they are located in different
cities in which the game teams are normally located.

Level Three. Each individual participant is geographically separated.

Although it seems a small step to distribute a seminar game outside a single facility there
are a number of critical issues that must be considered (Pellegrino 2020) with both advantages
and disadvantages:
Security: An organization can game over its internal network within a facility, and some
organizations have dedicated networks that link geographically separated facilities.
However, using the internet to game across arbitrary sites introduces information
security considerations that are hard to overcome for some situations (TS/SCI

104

gaming for the government or games involving commercially sensitive or confidential
information for business).
Face to Face interactions: Most seminar game designs involve not only the members of
each player cell interacting face to face, but also the adjudicators and facilitators
enter game cells to interact with players, and during plenaries all players gather for
face to face discussions. Although technologies such as Zoom, Google Meet and
Microsoft Teams can replace face to face meetings there are two major problems
that game design has to handle when running a seminar game using tele-presence.
The first is the time overhead in organizing break-out rooms, plenaries etc. This is
relatively easy to handle and indeed claims that the time overhead is less due to
people not having to physically move carries some weight. The second problem is
harder to deal with. Interacting with people over video carries less body language
information than face to face, and it is unclear how much and what is lost by that in
both information content and empathic bonding or hostility. An advantage however
of teleconferencing is the equalizing effect. It is harder for individuals or subgroups
to dominate the meeting, everyone appears on screen in equal size windows, and
the facilitator can mute everyone except whoever is speaking to stop interruptions.
Time Commitment: Participants in a non-distributed game are dedicated to that game, they
are not at their home offices and are free of the distractions of their normal day to
day responsibilities. In a distributed game where the participant teams are located at
their home bases it is all too easy and common for their bosses to keep pulling them
out of the game for other taskings. However, a distributed game allows
asynchronous play and for play to be spread over a longer period of time with breaks
between moves since there is no travel overhead. This has both advantages (deeper
reflection) and disadvantages (lost momentum and lower stress on players).
Subject Matter Experts: It is easier to obtain participation of multiple subject matter experts
in a game that is asynchronous, spread over time, and in which travel is not required,
i.e. in a distributed game than in a non-distributed game. This also applies to very
senior players (Flag and General Officers) whose responsibilities do not permit 100%
participation in a week-long non-distributed game.
Deception: During most games there are a number of implicit or explicitly stated norms to
which players are expected to adhere, for example members of opposing cells not
colluding. The more obvious forms of cheating can be checked by the in-game
facilitators and game directors during a level 1 game (Downes-Martin 2014, 2019a,
2019b). However during a level 2 or 3 distributed game the opportunities to cheat
and the ability to do so are very hard to monitor and check.
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An Example Seminar Wargame Design
This document uses as an example the design of a professional game played in 2017 dealing
with strategic deterrence during a Theater level kinetic war. Players were active and retired
senior diplomats, other government officials, and military officers from NATO (including the US),
and subject matter experts from Universities, Think-tanks and NGOs. The game was unclassified
which allowed the use of commercial products for handling communications for game play,
control, data collection and analysis. The details of the game’ objectives, scenario and research
questions are not required for the purposes of this document and are thus not provided. The
game design used an inductive seminar (Downes-Martin 2013) approach with simultaneous
moves, partial information and closed free adjudication. There were three player cells (two
Blue, one Red) and one White/control cell. Table 2 shows the content of the information flow
between roles in the game, with sender in the left hand column and receiver in the top row.
Note that the facilitators can not only communicate with Control but also (privately) with other
facilitators.
Table 2: Information Content Flow
Control/White
Control/White

Facilitator

Player

Request for Information (RFI)
Control Order
Information

Situation Update
Intel
Response to RFI
Inject

Facilitator

Request for Assistance (RFA)
RFI
Information

RFA
Response to RFA
RFI
Response to RFI

(Facilitators co-located with
their Players)

Player

Situation Interpretation
Player Action
Risk Assessment
RFI

(Facilitators co-located with
their Players)

Diplomatic Message

End of Day and
Final Plenaries

Open Facilitated Discussions

Data collection and inter-cell communications was carried out using Google accounts (Gmail
and Google Drive) and Google Forms as shown in table 3. Each Cell had a Google account for
Players and a Google account for Facilitators. The Cell’s Knowledge Manager / Cell Analyst used
the Cell’s Player account to assist with filling out the forms. Player Cell’s Facilitator and
Rapporteur used the Cell’s Facilitator account to communicate with Control and other
Facilitators. The Control Cell Rapporteur and the Lead Facilitator / Game Manager used the

106

Control Cell account. In addition, the Lead facilitator / Game Manager used a separate email
account accessed via cell phone to enable immediate contact when moving between cells.
Technology such as the Vassal Game Engine (http://www.vassalengine.org/) and Discord
(https://discord.com/) were explicitly excluded for many of the same reasons that seminar
gaming was chosen as the underlying game design for professional wargaming. Senior officers
and executives are not familiar with these technologies, they do not use them in their day to
day work, experience shows they are uninterested in learning them, and learning new
technology reduces already short game time. The only people who like these technologies are
gamers -- not senior executives unless they are themselves “gamers”.
Table 3: Information Transport
Cell phone

Email

Survey Form

Situation Update

Shared
Document
✔

Intel

✔

✔

Inject

✔

✔

Situation Interpretation

✔

Diplomatic Message

✔

Player Action

✔

Risk Assessment

✔

RFI (Request for Information)
RFA (Request for Assistance)

✔
✔

Response to RFI

✔
✔

Response to RFA

✔

✔

Control Order

✔

✔

Plenaries

Face to Face
or
Teleconference

✔

Players were not allowed to use chat, personal email accounts or cell phones to
communicate with the other cells. Only the provided game technology was used during
gameplay for all communication. Chat for all game Google accounts was turned off to avoid
communications that Control was unable to monitor or collect. Facilitators were responsible for
ensuring players do not turn chat on. Player Gmail accounts were set up so that all emails sent
by the player cells and by Control were automatically blind copied to Control. No game related
conversations were allowed outside the cells during the game day.
An account with Zapier Inc (https://zapier.com/) was set up to automate the collection of all
emails sent and received by Control during the game into a single Google spreadsheet using a
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simple zap. Since all emails sent by the player cells were automatically blind-Cc’d to Control this
meant that all game-play related emails were captured into a single Google account (Control’s).
This simplified analysis of emailed information and the correlation of email time and content
with other events during the game.
After the game the Google form data was collected into a single Google spreadsheet
document with multiple sheets and stored on the Control account drive. This was later exported
to Excel for analysis.
Collecting all emails and all form data into a single spreadsheet as the game progressed
enormously simplified and streamlined Control monitoring of the game, adjudication, replying
to RFIs, the generation of injects to keep the game focused on the sponsor’s objectives, and
post-game analysis.

Setting Up the Game Tech
These notes provide detailed instructions for creating a similar game tech for a distributed
professional seminar game. This can be done by one person in less than an hour. The use of
commercial services via the internet means that this approach can only be used for unclassified
games which are not sensitive.

Create Google Accounts
Create separate Google accounts for each Player Cell, the Facilitators inside each Player Cell
and the Control Cell. Name these accounts by the player role (eg “Red”, “Blue”, “Green” etc.,
“Control”, “Facilitator”, etc.) concatenated with the same randomly generated 16 digit number.
For example your red, blue and control cells might have their Google accounts named:
Red6274967352537957, Blue6274967352537957, Control6274967352537957, etc.
This ensures that these accounts have unique names (and thus Google will permit you to
create them) and that after the game you can reuse these accounts for another game. Make
sure you provide unique strong passwords for each account (different for each account). You
provide these to each person in the respective cell. After the game, you immediately change the
passwords, download all game data to the database/spreadsheet system of your choice, and
delete the data from the accounts. The accounts are now ready for another game.
To create Google accounts see: https://support.google.com/accounts/answer/27441.

Automatically Send All Emails to Control
All emails received by the players and the facilitators from anyone are automatically sent to
control (not "forwarded" or "Cc", but "Sent") without the sender being informed. The only way
for players and facilitators to turn this off is to modify the account settings. (Cannot do the same
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covertly for sent emails). Since the players and facilitators are emailing each other, this means
all sent emails from players and facilitators to anyone in the game end up in Control's inbox. It
also means that all system emails from Google to each account ends up in Control's inbox, and
will end up in the spreadsheet of all emails in Control's Google Drive. These can easily be
removed by editing the spreadsheet and deleting the emails.
For each gmail account you have set up for the game:
1. On your computer, open Gmail using the account you want to forward messages from.
You can only forward messages for a single Gmail address, and not an email group or
alias.
2. In the top right, click Settings Settings and then See all settings.
3. Click the Forwarding and POP/IMAP tab.
4. In the "Forwarding" section, click Add a forwarding address.
5. Enter the email address you want to forward messages to, i.e. Control’s email address.
6. Click Next and then Proceed and then OK.
7. A verification message will be sent to that address. Click the verification link in that
message.
8. Go back to the settings page for the Gmail account you want to forward messages from,
and refresh your browser.
9. Click the Forwarding and POP/IMAP tab.
10. In the "Forwarding" section, select Forward a copy of incoming mail to.
11. Choose what you want to happen with the Gmail copy of your emails. I recommend
“Keep Gmail's copy in the Inbox”.
12. At the bottom of the page, click Save Changes.

Turn Chat Off
For each gmail account you have set up for the game technology:
1. Click on the toothed Gear Wheel / Cog icon near the top right of the Gmail browser
window
2. Click on “See all settings”
3. Click on “Chat and Meet”
4. Select “Hangouts off” and “Hide the Meet section in the main menu”

Forms for Player Inputs
These include any player cells’ Situation Assessment, Moves, and Risk Assessment in the
form of Google Forms, whose questions are subject to game design based on the game
sponsor’s objectives.
Forms are created in a folder on Control’s Google Drive, and shared with the respective
player cells. Players may therefore see their own submitted data but cannot see any other cell’s
data. Control can see all submissions.
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Information Flow
All emails received by or sent by Control -- therefore, all game emails -- can be captured as a
row item in a Google spreadsheet stored on the Google Drive of Control. This provides all game
emails in a single file which means Control does not have to monitor separate email accounts,
but can view the entire flow of time-stamped emails on one file. Create the Google spreadsheet
in the shared Google Drive of the “Control” account. For the purposes of the screenshots in the
Appendix this file is named “Comms” (see final screenshot). This spreadsheet will be where all
game emails are centrally collected.
Open an account with Zapier Inc at https://zapier.com.
Read the Zapier help files and tutorials. The below notes and Appendix screenshots are
provided as additional help, not as a replacement for the Zapier tutorials.
1. Log into the Control cell’s Google account.
2. Open a second Chrome tab, log into your Zap Account.
3. Then inside your Zapier account follow the steps implied by the screenshots in the
Appendix which lay out the options to select at each stage. Note that Zapier's support
team is very supportive and will rapidly answer specific questions about your Zap.
In the Appendix are the screenshots for creating the “Zap” that links and flows emails to a
Google spreadsheet on Control's Google Drive. For the purposes of this document, the Google
account name for the Control cell is “Control” in the screenshots. You must concatenate a unique
large integer to “Control” for your own game tech setup.

The Final Ingredient: Teleconconferencing
In Level Two distributed gaming individual players are geographically collocated in their
cells, while each cell is geographically separate from the others. It is best for facilitators to be
physically present at their respective cells, but if not they would meet with their cell using a
teleconferencing application such as Zoom, Wibiex, GoToMeeting etc.
● In Level Three distributed gaming all players are geographically separated. Cells will meet
using a teleconference application.
● For both Levels Two and Three plenary sessions are held using teleconferencing.
● All other aspects of information flow and game tech remain the same as described
above. One simply adds appropriate teleconferencing.
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Conclusion
Technology such as Google and Zapier brings professional seminar gaming for senior
corporate executives within reach of any organization, no matter how small. Security issues are
a matter of how much they trust the encryption and privacy policies of Google and Zapier.
Classified Government games are obviously excluded from using unclassified networks, but may
be able to incorporate the technology and ideas described in the paper on their classified
networks.
The opportunities for behavior that distorts the game increase and along with the
difficulties of dealing with them. Important examples of such behavior are collusion between
game opponents and collusion between the game sponsor and key game players when not
under the eye of the game facilitators. Other techniques for game distortion and the
mechanisms for dealing with them are described elsewhere (Downes-Martin 2014, 2019a,
2019b). These must be taken seriously.
However there are considerable advantages of Level two and Three distributed gaming,
especially if combined with asynchronous play. For example, travel costs are reduced and
players have time between moves to think hard about their decisions (if they are allowed to
spend such time by their management).
A final warning: technology is not a substitution for wargaming expertise. Without the latter,
technology will simply allow you to produce bad wargames very efficiently.
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Appendix: ScreenShots When Creating Your Information Flow Zaps
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Purpose
With the advent of COVID-19 I have done a lot of thinking about how to move in-person
events such as professional wargames, conferences, workshops and wargame-like events online.
This working paper is focused on professional wargaming events, but is intended to have broad
applicability to other types of in-person event.

Assumptions
● Our focus is classified events, because this will seriously affect capabilities and
capacities. Unclassified events will be easier.
● “Distributed online wargaming” does not mean simply a multiplayer computer wargame,
as most are designed to be distributed but not asynchronous, and generally operate at
the tactical – perhaps “lots and lots of tactical” – level. A multiplayer computer wargame
will still require dedicated Tactics, Techniques, and Procedures (TT&P) to execute.
● We may have to address physical distancing as well as distributed wargaming concerns.
● We are primarily discussing analytical gaming efforts, because that is what we do.
Educational or training games will have different requirements and characteristics not
covered here.
● We will need to discuss design and execution assumptions that are rarely questioned for
an in-person game. (Example: In-person games are generally designed to run 9-5, for a
contiguous number of days, in a largely synchronous manner. On-line games could be
run much differently, for instance asynchronously with weekly turns spread over
months.)
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● We already have some relevant experience with distributed wargame activities (e.g.,
online “turn 0” training sessions). These efforts can inform the art of the possible,
although it should not be assumed everything can be scaled up.
● Different distributed users will have different access to online resources, based on local
capabilities, capacities, and priorities. We must account for this.
● Distributed solutions must either use tools likely to be available locally (MS Office,
email), or provide them via website. Website implementations must be already
authorized for classified network processing (e.g., SharePoint), or must be certified,
which takes time.
● Distributed wargaming will present opportunities as well as limitations. As a result, a
distributed wargame should not simply be an online implementation of an in-person
design.
o This applies to objectives, design, and execution. Some objectives may not be
obtainable in this manner; others may require significant rethinking.
o On the other hand, certain objectives may become easier to implement.
o These factors will have to be communicated to sponsors and other stakeholders.
o Data capture of observations during play will be more dependent on remote
players documenting and communicating their observations to the analysis team.

Typical current in-person wargame execution
Types of games
There are lots of different ways to categorize the execution of in-person wargames. For our
purposes I am focusing on the following: Manual, Computerized, and Mixed or Hybrid games.
Manual games are largely un-computerized, or at most use technology to collect, transport,
and display information. One example of this would be most US Naval War College-style
wargames, where computers might be used to capture and display turn moves and
information, but the decision making and execution is done without computers.
Computerized games use computers as an essential part of the play. Usually with computer
games the move input, move execution and evaluation, and data display systems are all
the same. One example of this would be a wargame executed using Command PE.
Hybrid games are essentially two (or more) games running simultaneously, (at least) one
manual and one computerized. Information may or may not pass between the two
systems. The existence of “mixed” (hybrid) of course implies an overlap. The boundaries
of that overlap are fuzzy and largely irrelevant. This is about identifying requirements for
tools, not categorization.
The rest of this document is going to primarily focus on wargames using something like
Command PE (CPE), and hence computerized wargames. This is a living document, though, and I
hope to expand it in the future to include other types of wargames.
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Description of in-person wargames
A notional wargame using a single-player software package (e.g., CPE) might be described as
follows:
● 10-75 players gathered in a classified facility for a week. A notional schedule might:
o MON: Initial set of briefings, Turn 1 (extended), social event (evening)
o TUE-THU: Game Play (usually start around 0830, finish around 1630)
o FRI (AM): Outbriefs, early release
o Maybe with a pre-start “turn 0” day, sometimes done remotely the week before.
● There are at least two different rooms: Planning (usually occupied by Blue) and
Execution. Larger games might have dedicated Blue, Red, and White rooms.
● The execution room includes a projector display attached to a laptop running the
wargame software. This functions not only as the gameplay/adjudication system, but
also as the Common Operational Picture for the players.
● Players execute by presenting the software operator a plan, which is input, and then (in
the case of Blue) sit with the software operator as the plan is executed.
● Data collection through the collection of computer files (both game files and PowerPoint
briefs), plus player and observer notes.
● Hosting organizations frequently provide the majority of players, but significant numbers
of players have to travel from other commands.
o Frequently small numbers from any one place.
o Frequently provide critical subject matter expertise and/or stakeholder buy-in.

Barriers to distributed execution
There are many challenges to be overcome in executing a distributed classified wargame.
Some of these challenges are perceptual, some are policy prioritizations, and many are outside
of our control.
Limited facilities: Classified workspaces (hereafter “vaults”) are often small, in high demand,
and under-equipped.
● Local priorities: Vaults with VTC capabilities usually have recurrent scheduled VTCs,
and events are frequently subject to “bumping” by leadership.
● Physical distancing: Most vaults are not conducive to distancing.
● Scheduling: often requires assistance of third parties, adding delays.
Limited tools: Standardized toolsets available on SIPR or other classified networks are often
limited to Microsoft Office, an image viewer, and an email app.
● Tool certification: Anything which is to be installed on a classified computer must be
approved, and a high enough priority that the IT staff will do it. As a practical matter,
this limits us to either (1) applications already installed, and/or (2) websites/network
tools (e.g., SharePoint/IntelShare).
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● Different organizations may have different tool sets, in addition to a standard
desktop configuration. If nothing else, some players are from outside agencies.
Proliferation of communication needs: Much wargame communication takes place in
face-to-face conversations, which are both easy to arrange (players are visible to each
other and have no other duties) and efficient (within context, same reference points). In
some cases, these are entirely ad hoc affairs that represent much more substantial
communication channels, for instance, when players each represent large organizations
that actually communicate through a variety of means, but in a wargame communicate
by standing around a table talking. (One good example of this might be the myriad of
sub-organizations within an Air Operations Center responsible for creating the Air
Tasking Order.)
Social acclimatization aspect: Most wargames have an initial “icebreaking” aspect, where
players get comfortable with each other and the game. This would be lacking. Likewise,
players often develop an esprit de corps that improves player efficiency.
New and different = perception of increased costs: Distributing an event over time can lead
to the perception of a bigger resource commitment. Example: Two hours/week for 20
weeks is the same amount of time as 40 hours/week for one week, but the former may
seem like a bigger time commitment.
Extended schedule for completion: Delay of game completion means delay of game report,
and potentially presents scheduling challenges for player consistency.
Inability to escape the day job: One of the benefits for many participants of executing a
wargame at a facility away from the workplace is that it makes the participant
unavailable for routine tasking. A distributed wargame may not be able to so insulate
participants.
Analysis team separated from players: In-person wargames typically include a portion of the
manning document dedicated to an Analysis Team which has free access to all the
players as well as the Control/White cell in order to collect and document observations
on behalf of the participants. A distributed wargame places additional responsibility on
the players to document and submit their observations to a remote analysis team, or
requires a larger, distributed analysis team to due to the lack of synergy from co-location
and the need to cover all participating locations.

Mechanisms to overcome these barriers
As a first approximation, there are four approaches which can be used to overcome these
barriers:
1. Time: A lot of the barriers function as sand in the gears, making the process less
efficient. Spreading the wargame over a longer time period of time can compensate.
2. Asynchronous execution: By the nature of gathering groups of people in a particular
place at a particular time, most wargames run synchronously. Removing this
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constraint and running asynchronously will allow increased flexibility (but see above
for potential costs).
3. Disaggregation: Rather than think in terms of a big game, we can break the game
into smaller chunks that could be executed independently.
4. Centralized tools (websites): Given the general lack of tools on classified networks
and the possibility of some players not having a tool, utilizing web-based tools (e.g.,
SharePoint) as much as possible will be useful. Note: While important, this is more
than just file sharing!
Two things should be apparent about the above considerations:
1. They all might increase the workload on the people executing the wargame.
2. They all might increase the manpower required to control, document, and analyze
the game.

There are opportunities as well
Many of the above mechanisms have within them some potential hidden advantages. Other
advantages can be found through process changes suitable to a distributed execution. These
include opportunities for:
1. Data collection: If all communication has to take place distributedly, then there are
opportunities to collect data that previously might have been difficult to collect.
Note, though, that while in general “more data is good,” it’s easy to swamp an
analysis team. Data sources still need to be understood, qualified, and examined
appropriately.
2. Cost limitation: A distributed wargame should be able to avoid most or all of the TDY
costs associated with an in-person event.
3. Scheduling flexibility: Wargame schedules are often at the mercy of when suitable
facilities are available. While facilities may still be needed, especially for plenary
sessions, this may make scheduling easier.
3. Expanded play, for players and controllers: Because they are not subject to artificial
time constraints, they might allow for improvements in some aspect of wargame
design, such as deeper campaigns. If the game is executed asynchronously, both
players and controllers would theoretically have more time available to execute their
functions, and setbacks would have a lot less impact than the current situation
where the game must be completed NLT 3pm Friday.
All of these opportunities are qualified; they should not be viewed as an opportunity to, for
instance, take over the players' lives for the next three months straight. They will all require
thoughtful management of both time and expectations, the details of which will need to be
communicated to managers and decision makers. Beware of how you tell your boss that your
one week wargame is now going to take three months!
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Conclusions and recommendations
At the current time, I have come to six conclusions regarding distributed online wargaming:
Conclusion #1: Distributed online wargaming will be different.
Just as in-person wargame designs are optimized for their venue, both in terms of
maximizing advantages and minimizing disadvantages, so will distributed online wargames.
There are new advantages and disadvantages, and we will need to explore the new
capabilities inherent in the form.
Conclusion #2: There will be no single solution in general, although we may discover preferred
solutions.
Just like in-person wargames can be implemented in a variety of ways, so will distributed
games. And just like we may have settled on a tool well-suited to the general type of
wargames we are called upon to run, we will probably settle on a type of distributed
wargame as well.
Conclusion #3: We need to set expectations with players, their bosses, our sponsors, and
ourselves.
This is one of the reasons I decided to write this whitepaper – I saw too many people simply
stating they were going to move things online, without demonstrating any understanding of
what that means. Wargaming has always had a problem with setting expectations; it will be
critical to our success to do this correctly, emphasizing both the capabilities and limitations
of the approach.
Conclusion #4: Tactics, Techniques, and Procedures will be critical.
This is always the case. Command PE, for instance, works for some people because they
have a set of procedures for how to make it work. Distributed wargaming is not a problem
that can be solved simply by buying something.
Conclusion #5: We need to explore centralized tools to overcome tool shortfalls.
One of the primary impediments to success will be the limited toolset available on most
SIPR computers. The easiest way of ensuring we can get around that is to make tools
available on websites. (For instance, SharePoint and IntelShare have scheduling and
workflow tools that could be very useful.)
Conclusion #6: We should consider facilitating the creation of a “best practices” manual.
The best case would be for someone else, such as the MORS Wargaming COP, to do this. A
benefit of this would be a cross-service view in one document. If not, we might want to do it
ourselves, as it would be useful for us, and if we do it correctly we might be able to make it
self-sustaining.)
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Appendix 1: What does “distributed wargaming” mean, anyway?
Note: My thinking on this subject is heavily influenced by Pete Pellegrino, a colleague from
my time at the US Naval War College. He has done much to systemize the vocabulary necessary
to have the conversation, and most (but not all) of this section is shamelessly borrowed from a
presentation he has done on the subject. In the interest of continuity I have included most of his
structure and words (and an illustration), and as a result, there is some redundancy with other
parts of this working paper.
See Pellegrino, P. “Distributed Gaming Taxonomy”, reproduced at the front of this report.
Originally presented at the Connections US 2020 Conference 13th August. Online at
https://drive.google.com/file/d/1mb98HktL0J71PKwcJnCSN8bTa3Z8Mbx9/view and
https://www.youtube.com/watch?v=itL0nhdDAhc

Types of separation
Geographic separation
To begin with, players can be geographically spaced in the following ways:
Isolated:
Participants are essentially playing alone from many separate locations.
Clustered: Participants gather in small groups at specific locations.
Co-located: Participants gather all together at one location (i.e. not separated)
Temporal separation
Players can also be separated in time:
Asynchronous: Participants are online at different times. Live interaction is limited to
those online at any given time. Game play starts and stops locally at different times.
Staggered: Participant play overlaps at specific times for live interaction; the remainder
of the time play is essentially asynchronous.
Synchronous: All participants are online and interacting at the same time. Game play
starts and stops for all players simultaneously.
Temporal separation has some special challenges:
● For all of these, Control is typically required to be available any time a player locale is
active.
● The greater the time zone differences between locations, the more difficult it is to
play synchronously within “normal” working hours.
● The more interaction required between locations, the more difficult asynchronous
play.
● The physical space (e.g., SCIFs) and computer terminals available of the appropriate
classification at a given locale can limit the number of participants able to be online
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at the same time from that locale, which in turn can impact pace of play and
adjudication.
This isn’t as different as you might think
There are three noteworthy things about these types of geographic and temporal
separation:
These are not new: There are distributed games that occur now, especially in the training
communities, and they exhibit these characteristics.
These are not mutually exclusive: A given wargame may exhibit both of the first two
categories simultaneous, depending on the distribution of players. Depending on
issues of design, you may have virtual separation along these same lines.
These are replicated in the Real World™: Real World™ forces operate in a
geographically and temporally distributed manner all the time.

Effects of distribution
Regardless of timing, distributed gaming tends to proceed at a slower pace. Therefore, the
more players, the more sites, or the more moves results in more total time required to play.
Asynchronous play adds additional time.
There are trade-offs with every choice, and conditional dependencies between attributes.
Factors outside the direct control of WGD or the sponsor may require compromise in the
design. For example, travel restrictions may force greater geographic separation if the game is to
happen at all. In turn, geographic separation may have an impact on synchronicity if participants
are widely distributed across time zones. The availability of networks and terminals may drive
play to a lower classification than if played on site. Using ad hoc tools (e.g., Microsoft Office)
may be slower than using dedicated game tools, increasing the time between moves. These are
ultimately design decisions.

Design implications
Distribution is obviously dependent on a reliable network, with limited backup options,
especially at higher classifications.
Scale of game (total number of participants)
● With distributed games, more people may be able to participate as travel,
time-out-of-office is not an issue, but players are often subject to local distractions and
competing interests. (“Captive audience” have fewer external distractions.)
● Time zone differences may require unusual work hours.
● Co-located players need to travel to game site; total number of participants is only
limited by local facilities.
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● Player interaction (contact between participants & environment)
● Interaction between asynchronous, distributed players are limited outside of their
locale, and can be dependent on formal collaboration tools such as email and file
sharing.
● Facilities outside of gaming cells represent “ad hoc game cells” at best, and not
necessarily designed for game play/interaction.
● Contrast this with an on-site wargame, where we can choose a space and configure it to
our needs. To a degree: While dedicated facilities with optimized game cells exist, many
games usually relies on spaces commandeered as game cells, which often lack the
workspace, computer terminals, white boards, et cetera, resulting in less effective
participation.
● When synchronous, collaboration between locales can include real time formal tools,
e.g. VTC, phone, chat, as well as email and file sharing. When co-located, formal
collaboration tools are available between cells, as well as formal/informal face-to-face
and ‘band of brothers’ types of interaction.
Classification of play (highest classification of game data)
The physical space (e.g., SCIFs) and computer terminals available of the appropriate
classification at a given locale can limit the number of participants able to be online at the same
time from that locale, which in turn can impact pace of play and adjudication.
Time to play (number of moves within a given time)
● The more distributed a game is in space and time, the slower pace of play.
● Asynchronous, distributed games usually require more time between moves for all
locales to submit next move, and there is more player down time between moves.
● Synchronous but still distributed games have faster play, but physical separation and
reliance on collaboration tools tends to add time to each move, both for players and
adjudication.
● Co-located play tends to have the fastest pace of play, and depending on scale, more
moves per unit time. Efficiencies are gained using local GameNet and dedicated gaming
systems.
Scope of Analysis
The more asynchronous/distributed the more “product-centric” the game and the less play
or “process-centric” (or Deliverable Over Interaction). It is easy to focus on the inputs (IN) and
outputs (OUT) of play; the question becomes how does distribution affect the process of play
(DO)? Distributed gaming’s slant toward products means analysis tends to content analysis.
The case with the greatest challenges in terms of monitoring player-to-player interactions is
the geographically clustered game; isolated players must use electronic means to communicate
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and can thus be monitored/captured. Like wise when the players are geographically co-located
with data recorders. Intra-cell discussions at a distant location, on the other hand, are much
harder to collect. Consideration should be given to the use of trusted agents, remote facilitators
and ethnographers if processes are to be captured at distributed locations.
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Appendix 2: The Five-Function Conference Model
Purpose
This appendix was written originally with unclassified online conferences in mind, not
classified wargames, but it strikes me as potentially relevant to how to think about the topics
under discussion. I’ve modified it a little for our purposes.
I have done a lot of thinking about events (primarily online conferences or conventions) as
of late, and I realized that the first step in moving a conference online is defining what the
attributes of a conference in general. This document is the latest evolution of that process.
All models are wrong; some models are useful. Below is a model of a generic conference or
convention (I’ll use those terms interchangeably), heavily influenced by my examination of the
Connections wargame conference and various science fiction conventions. My purpose is not to
develop an intricate taxonomy that covers every nook and cranny, but to look at the big
brushstrokes, identifying the types of event functions within a conference so we can match
function types to tools. And I certainly don’t mean to suggest that every conference should cover
all of these function types. There are parts (e.g., Groups) designed to specifically address issues
germane to Connections. I have left them in because they might be germane to other
conferences as well.
“Event” is used to refer either to the conference as a whole, or to discrete activities within a
conference. Feedback is encouraged.

The Five Function Conference Model
A conference can be thought of as composing several different function areas, which I call
Hallways, Rooms, Tables, Galleries, and Navigation. For a virtual conference, each of these
functional areas (probably) requires a different kind of tool.
“Hallways”
Description: The place where announcements are made and follow-on conversations take
place and contacts are made. (At a physical conference this category also includes
cafeterias, hotel lobbies, and the like.)
Key attributes: Persistence over the duration of the conference (i.e., after VTC-linked chats
have ended), and ability to have a group or private discussions. This would function as a
communal discussion space for all discussions where that is desired. File sharing
capability might be useful.
Suggested tool: A chat/forum application like Slack or Discord.
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These tools generally can be accessed through a website but also have an app that can be
downloaded for greater functionality. They provide multiple settings for regulating the
interactions of the group (including dealing with people trying to disrupt the group). Many have
built-in recording capability.
“Rooms”
Description: The place where content is presented and discussed, such as panels,
presentations, and working group outbrief sessions. This type is notable for primarily
being focused on a small group of panelists or a single presenter who, in a traditional
setting, is at the front of the room with an audience focused on them. The panelists may
or may not interact with each other, and the audience may or may not interact with
panelists/presenter, usually in a Q&A session.
Key attributes: Ability to present visual and audio information. Ability to see faces would be
useful for social reasons. (Seriously -- for some people this is a big deal.) Ability to ask
questions of the speaker panelists in a controlled manner. (Group phone calls often
break down because of difficulties in determining who may speak when.) Some
in-session chat might be useful.
Suggested tool: A Video TeleConference (VTC) application such as Zoom or GoToMeeting,
preferably with add-on webinar capability. (This allows better management of large
groups.) Alternatively, for a use case based on YouTube or Facebook livestreaming, a
livestreaming-optimized app like StreamYard might be preferred.
These tools generally can be accessed through a website but also have an app that can be
downloaded for greater functionality. They provide multiple settings for regulating the
interactions of the group (including dealing with people trying to disrupt the group). Many have
built-in recording and/or livestreaming capability.
“Tables”
Description: Hands-on type activities and displays, as well as less (externally) structured
functions such as the working groups. Unlike a Room functions, Table functions are
typified by group activities with a structure determined by the group itself. (“Tables” are
not within “Rooms.”)
Key attributes: Flexibility! Ability to deal with multiple different presentation styles, allow
the online equivalent of “hands-on” use, be interactive with the presenter.
Suggested tool: Presenter defined, but suggestions include webcams over VTC software,
Discord/Slack and similar tools, and whatever use-specific tools need. (For instance, for
game functions we might see Roll20, TableTop Simulator, VASSAL, TableTopia, et cetera.)
It is unlikely that a “common tool” type approach will support Table functions. This is the
category for which I don’t have a specific answer, because as we know:
● Different presenters have different types of tools (the solution for someone who
intends to hand out literature and do a PowerPoint presentation is different than
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someone who wants to show off their hand-crafted miniatures training game);
and
● A large number of concurrent functions may outstrip ability to provide licenses.
For this type of function, the right answer is for us to provide some guidance on best
practices and some links to resources, and then TURN THEM LOOSE to discover, develop, and
implement solutions. This is, in effect, what the online gaming community was already doing
before C19.
“Galleries”
Description: Passive display-type activities, such as art shows and vendor areas.
Key attributes: Generally structured presentation. Interactions might be very specifically
defined (e.g., making purchases).
Suggested tool: Presenter defined, but suggestions include webcams over VTC software,
static websites, and YouTube videos.
Vendors: Many conventions have a vendor area. I am not explicitly discussing that, because
online art shows and commerce are well-solved problems. Truthfully, “Gallery” in this
case is what the World Wide Web has been about for most of its existence.
I include this primarily for completeness sake although I will note that for books at least an
Amazon Affiliate area might be a VERY good idea to help underwrite the costs of a conference.
“Navigation”
Description: Posters, schedules and the like that allow the attendee to figure out where to
go, perhaps combined with other conference information.
Key attributes: Ability to get event descriptions and navigate to them by clicking on a link,
executed through a website.
Suggested tool: Konopas, Grenadine, Sched, or some other event management software
that allows attendees to look at the agenda and create a personalized schedule by
selecting the items they are interested in. This should include a search function and such
ancillary information as needed. (See
http://www.capclave.org/capclave/capclave19/konopas/index.html for an example from
a science fiction convention held last year.) Alternatively, this could be done as a simple
event list through an HTML web page or through a GoogleSheets page.
This is primarily a tool for those of us putting on the event – to the users, it’s most likely just
a website, unless they choose to download the mobile app. In fact, this is most likely the main
conference website, also containing participant bios and general info as well as the schedule.
A thought about capacities
The number of concurrent licenses we will need for any software will depend upon the
number of parallel activities planned.
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Issues to think about
Presentations and panels (Room functions)
A panel discussion often consists of several short presentations followed by discussion and
questions. In that construct, the presentations are generally not interactive, but the
discussion/Q&A session is interactive between panelists and audience.
Default would be to conduct presentations live, with immediate discussion and Q&A. To
maximize participation of people located in inconvenient time zones, however, we could:
● Record all presentations in advance, and only scheduling the discussion/Q&A sessions.
● Questions submitted via chat could be answered (and recorded and posted) as well.
● Other presentations could be recorded and discussed on Slack or Discord.
● This potentially opens up other tools (e.g., StreamYard vice Zoom).
The cost of doing this is potential audience disengagement. Chat might ameliorate this, by
being available when the audience is watching the video.
Working groups (Table functions)
While a Working Group outbrief is a Room function, the Working Group itself is not. We
should ask the Working Group chairs to organize their working groups early, in whatever
manner they see fit, using whatever tools they see fit. Unlike the Room and Hallway functions, it
is unlikely a “common tool” approach will best meet their needs, and potential runs into
capacity issues. The goal would be for the working groups to have finished their primary work
before the conference starts; outbriefs would take place at the conference. This would minimize
the need for concurrent tools.
“Hybrid” (online combined with in-person) conferences
● Don’t do it. It sounds like a good idea but it isn’t:
o An in-person conference can optimize to be the best-possible in-person
conference.
o An online conference can optimize to be the best-possible online conference.
o Combining the two is, by definition, sub-optimizing across both types.
● How do on-line participants interact with the in-person event?
● The better solution is separate events. (You can always record the in-person event and
then discuss it online.)
Other Table Functions
● Other Table functions would be organized along lines similar to the Working Groups:
o Ask for volunteers to run these events.
o Create a list of resources available for these volunteers.
o Schedule their events. (Event organizer picks the time and methods.)
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● Unlike the Room and Hallway functions, it is unlikely a “common tool” approach will best
meet their needs, and potential runs into capacity issues. In addition gamers have been
working on online cooperative solutions for gaming for a long time; C19 has only
accelerated this trend. They are likely to know more about this than we do.
Unscheduled/on-demand vs interactive/scheduled programming
● Not all conference events are required to be interactive.
● Optimizing our schedule by make non-interactive programming available on-demand, via
(e.g.) YouTube. This would optimize the ability of people in other time zones to
participate.
General discussion and socialization (Hallway functions)
● This would be performed via chat software such as Slack or Discord.
● We would create and administer the site (server, in the parlance). There would be
pre-constructed locations paralleling the structure of the conference, plus other areas
for unrelated discussions.
● This is the area where I believe the greatest amount of research has yet to be done.
VTC tools vs livestream tools
● VTC tools such as Zoom are tools designed to allow participants within a virtual space
created within the tool, e.g, a “Zoom meeting.” Many of these tools have an option that
allows you to livestream to YouTube, Facebook, or other websites, but are still organized
around the idea of providing a virtual space for the meeting.
● Livestream tools such as StreamYard are organized around the livestream session itself,
only providing a virtual space for the panelists/presenter(s).
● Both types of tools (and the individual examples thereof) have feature sets optimized for
their mission. In many cases it might make more sense to switch tools even if the tool
you have can theoretically do the task. (I would use StreamYard for livestreaming, for
instance, even though Zoom has livestream capability.)

Questions to Answer
● How many concurrent sessions do we need to run? At what cost?
● What sort of procedures do we need?
● Do we want a daily welcome?
None of these questions are unanticipated. Some are more trivial than others.

An Example Day at the Conference
This example assumes an extensive use of on-demand material. It could just as easily be
done with panels and presentations being watched live via VTC.
Day 1 of the wargame conference! Our attendee Roger has previously been to the
conference website and has selected the items that he wishes to attend, so he goes here now
and selects the “My Schedule” tab to get a list of what he is going to see today. He watches the
video of the keynote speaker, then launches Zoom and Discord (by clicking on the links on the
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website; he installed them when he looked at the schedule). Roger sees that there is already
some discussion taking place in Discord, with someone asking about instructions on installing
Zoom. An admin points to the Zoom FAQ on the conference website (itself a collection of links
to topics on the Zoom website). Roger then settles in to watch the opening keynote webinar
discussion, filling out the registration page as he does so.
After the webinar is a panel discussion (he watched the presentations the night before, and
submitted a question or two), then the brief-out of his Working Group. The group has been
meeting for a couple of weeks now, and finished their presentation a couple of days previously.
Roger is not one of the briefers but the WG chair has asked that all of the members be included
as panelists, so he’s ready and able to chime in if need be.
By the time this is done it’s time for an early dinner, after which he hosts a miniatures
wargame he developed as a training tool for the local police. The game includes and accurate
representation of a local high school, complete with accurate houses across the street. This
would not translate into TableTop Simulator or other online tools well, so Roger is going to use a
pair of webcams to help demonstrate it. In fact, this has got him thinking of what the next
generation of this might look like: using a small street-level webcam to run people through the
simulation remotely? Using a simple 3D modelling program to create a virtual version of this?
Recreating the event in Second Life? Hmmm, maybe when the session is over he should go over
to Discord and start a discussion on this.

About the Author
Christopher Weuve is a professional wargame designer and naval analyst. He spent the first
few years of the 21st century at the Center for Naval Analyses, alternating between designing
and running wargames for research and education, and supporting the US Navy as an at-sea
exercise analyst. He then spent five years on the research faculty of the US Naval War College,
specializing in the use of wargaming as a research tool. While in Newport he worked on
wargaming projects that supported both the development of the 2007 maritime strategy and
the new AirSea Battle doctrine, as well as being the lead analyst for GLOBAL 2008. In 2010 he
left Newport to work as a naval analyst for the Defense Intelligence Agency in Virginia. He now
works as a wargame designer in Ohio.

144

Distributed Wargaming Discussion
The Challenge of Distributed Wargaming

146

Advantages and Disadvantages of Distributed Wargaming

151

Information Transparency

161

Distributed Wartime Wargaming with Degraded Communications

162

Game Theory

165

Implementation

169

145

The Challenge of Distributed Wargaming
Stephen Downes-Martin
The challenge is to “examine how technical, social and design processes can exploit the
advantages and overcome the disadvantages of professional wargaming in a distributed
environment”.
Peter Perla in another forum suggested that the wargaming community should design
games specifically for a distributed environment, not just adapt designs developed for
non-distributed environments.
It is worth taking a look at Peter Pellegrino's lecture on Distributed Gaming (slides and the
associated YouTube) on his Table Top History website (https://www.tabletophistory.net/home).
His lecture slides on that are under https://www.tabletophistory.net/library/resources,
War Game Design Presentations, Lecture 5. A link to his Lecture 5 Youtube presentation is on his
site at https://www.tabletophistory.net/videos/war-game-design.
Chuck Turnitsa
To deal with these challenges we should address the following questions:
1. What is different about Distributed Wargaming, as opposed to just Wargaming?
2. What is needed to make Distributed Wargaming possible?
What is needed to make Distributed Wargaming successful?
3. What are the key elements of wargaming, and the wargaming process that can be done
in a distributed fashion (either time or space or both)? What are the implications?
4. During the play of a wargaming, which elements of the game (presentation of
information; the ability for players to make a decision; the adjudication and presentation
of results; etc) are affected by being distributed - is this always a detriment, or can it be
positive?
5. If technology can enable distributed wargaming, how will its use affect the wargaming
process?
Kiran Lakkaraju
I'd like to add for consideration, in our potential topics:
● What is possible (or easier) to do with distributed wargaming that we cannot (or is very
difficult to) do with in-person wargaming?
● Are there systematic and reliable differences in how players will behave in a distributed
wargame vs. an in-person wargame?
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Joe Saur
Based on my limited experience at Newport and Montgomery, the technical issue would be
comms.
● The members of the different command centers need to discuss their move.
● White cell members in the command centers need to talk with the control cell (intel
questions, etc.)
● Command centers need to coordinate between themselves.
● The command centers need to pass their moves to the umpire floor (whomever is
plotting moves).
● The umpires need to communicate amongst themselves for BDA purposes.
● Umpires and BDA need to talk with control: can we let this happen? Or would that skew
the game?
● Control team members need to coordinate amongst themselves.
Different rooms in a chat environment, with enforced access lists to restrict eavesdropping
... But definitely need a commo …
Kirk Stork
My perspective is that of a "techie" who wants to advance the state of the art by solving
problems for "non-techies" -- that is, to solve technical problems so other people can solve the
real, strategic problems that face our nation and our institutions. I think this perspective should
be part of this working group, which has the potential to connect the people doing the work
with the people building the tools and (technical) methodologies for facilitating gaming in the
challenging situation where nobody is in the same room.
With that in mind, my hopes for this collaboration are centered on helping technologists and
gamers understand each others' problems. Mostly helping technologists help gamers, because
that defines the tool-builder's situation as someone who has a customer. But also the other way
'round because it is often helpful for "customers" to have a degree of understanding the
technical challenges well enough to guide the priorities and trade-space of technical solution
development.
In my opinion, Chuck's first topic is definitive. I'll re-characterize it a bit: Is “Distributed
Wargaming” something different from “Non-Distributed Wargaming”, and if so, why? Intuitively,
I think most people would say, “duh, of course they're different because everyone isn't in the
same room”, because, well, that's obvious, and it produces all kinds of obvious and non-obvious
problems. Okay, but that assumes a distributed wargame is somehow supposed to be a
“normal” wargame that happens to have everyone in their own, independent and isolated,
room. That's where I think the discussion needs to start.
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● Does it make sense to try and transfer all the tried and true seminar/table-top gaming
methodologies from in-person situations to distributed situations?
● If not, or if it is sensible but also it is too hard, then what's the replacement gaming
concept?
● If we shed the constraints and assumptions of seminar gaming, what becomes possible
with new gaming concepts? Is something without those assumptions and constraints
even useful in the context of exploring operational concepts or hypothetical strategic or
tactical situations?
My gut feeling is that, yes, the essence of wargaming as it is used today depends upon the
same inter-personal experiences that happen in an in-person seminar game. But these
questions are for the people using games to solve problems, and answers are needed if a set of
tools to support it are to be developed.
Joe Saur’s very salient comments are based on the idea that the problem is to move
in-person-seminar-games to not-in-person-seminar-games. If that is truly the goal, he nailed
every problem in his bullets. If this is the goal, I've seen a couple partial solutions.
● The Australian DSTO Group's gaming systems JSWAT and something else with similar
letters. These focus on the map and ways to apply the players' decisions to the map.
Referee decisions are then reflected by effects upon items on the map. They also focus
on capturing thoughts/ideas/decisions as point in time things, and provide for the
notion of going back to a point in time and starting a new train of decisions. The latest
incarnation of this tool is web based, and I've got a "spare time" mandate to deploy it for
use at NPS which may or may not happen.
● The US OSD "SOLIC" group (I can't remember what that stands for) has a similar tool
whose name escapes me. Last I heard (3 years?) it was a desktop client-server thing that
had the same kind of goals as the Australian tool. The focus being the map, arrangement
of forces and referee-adjudicated effect resolution, and capture of decisions and
outcomes.
● Online gaming systems like VASSAL
None of these systems really address the bullets in Joe’s post, but they do create a way to
visualize the situation and capture/resolve decisions made by players and referees. The OSD and
DSTO tools also make it possible to go back over the history of the game for AAR-like reviews.
For the communication problems that Joe suggests, Booz Alen once made a thing called
“Situation Room”, which was basically a share-point site plus chat rooms. It did, indeed, create
“solutions” for all the things Joe listed. But when I saw it in action it fell (IMO) flat. Too hard, too
slow, too much to learn about how the system worked before you could get down to playing the
actual game.
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So what's the point of my post here?
● challenge the basic premise -- what is a game when nobody is in the same room?
● give some google search terms for things I've seen in the past that address some of the
ideas expressed so far.
● suggest that the purpose of this collaboration is to help technology tool builders and
gamers understand the problem space together to create an overall concept for gaming
in a distributed situation.
Joe Saur
Reading Kirk's post, and thinking about the technical challenges involved in re-creating a
‘traditional’ war college setup/scenario online, I’m more and more convinced that something
akin to a matrix game, with 7-10 players in a single zoom room would be relatively simple to
arrange. If we were to start there, and then try expanding as we learned more … anyway, it's a
thought.
Tracy Johnson
I think the idea of this group is to create basic procedures to get the equivalent of F2F and
BOGSAAT done over distance. Get a good procedure built that can account for config variations,
promulgate it, and see if it works. Later, get feedback from beta testing organizations and adjust
the procedure accordingly. (If you build it, they will come?) At the end of the day this group can
say it made a product. As for incentive, at least for reservists there are retirement points and
getting their drill quota of 48 done for the year.
Thorsten Kodalle
(Reproduced with permission from the Distributed Wargaming Group on groups.io
https://groups.io/g/distributedwargaming)
We need to cover the following:
1. Understanding what distributed wargaming means – define it.
2. Understanding the elements or characteristics of distributed serious gaming and how
they map to or replicate the elements of traditional “face to face” tabletop wargaming.
3. Tools and platforms: survey the tools and platforms (free to use or paid versions) that
are available to provide the game elements from the previous topic.
4. Enablers: understand the benefits and pitfalls for employing the tools and platforms and
what supporting mechanisms need to be in place to make them work for distributed
gaming.
5. Distributed game design: understand how the methods of distributed gaming impact on
the generic wargame design and execution process as these methods and tools
introduce new and additional considerations within the design process.
6. Training: how should wargaming training be altered to include instruction on distributed
methods and tools?
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Tom Mouat
(Reproduced with permission from the Distributed Wargaming Group on groups.io
https://groups.io/g/distributedwargaming)
I think this is an excellent topic for study. My only concern is that we might get all tangled up
with definitions – as we all know the term “wargaming” means many things for many people,
and debates over definitions can get tiresome. I have taken to generating a bespoke definition
each time I am asked to look into things like this – E.g. “So our definition of wargaming, in this
case, is taken to be…”For example you mention “tabletop” – but I run a one-day wargame with
our Higher Command and Staff Course which is a national security council, crisis decision game,
in committee. It is adversarial, in that I have conflicting briefs for the participant agencies, and I
run two games in parallel (one as the USA, one as the fictional aspiring nuclear rogue state), but
there is no way it would be described as a “tabletop” game. Or do we want to specifically limit
the scope to tabletop games? Or just “not computer games”?
Peter Pellegrino
(Reproduced with permission from the Distributed Wargaming Group on groups.io
https://groups.io/g/distributedwargaming)
I must admit I had the same reaction when I saw "tabletop," as much of what the US Naval
War College does in terms of war gaming are large, multi-cell, highly classified games with
hundreds of participants playing over the course of a week. That said, our students do engage
in small group war games gathered around a map. And other games fall somewhere in
between. So we cover a broad range of gaming activities.
Definitions become trite when we create "distinctions without a difference." The mistake is
when we try to craft the all-encompassing grand unifying definition, and lose sight of the point
of defining a thing - to distinguish it from other things, and to have a common understanding of
which of the things we are talking about. Returning to my earlier statement that the college
conducts a wide range of games, the approach I've taken is to "define" distribution in terms
independent of a given war gaming format, and then consider how each attribute of
distribution affects a game's characteristics of scale, player interaction, duration, classification
and scope of analysis.
The short descriptions of the attributes of distribution I am using are:
● Geographic Separation: the degree to which players are physically separated from
"Isolated" meaning each player is alone, to "Clustered" in which there are several small
groups of players, where within a group players are face-to-face, but each group is
separated to "Co-located" in which are players are more or less face-to-face.
● Time Separation: This runs from "asynchronous," where participants are playing at
different times, to "staggered" where there is some overlap between play sessions, to
"synchronous," where all play is occurring at the same time. Time zone separation may
drive a link between geographic and time separation.
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● Classification: Given the nature of gaming at the college, the range of classification from unclassified to highly classified becomes a potential limiting factor for distribution.
Here the issue is not the nature of the information, but rather the physical spaces at the
required level of security and computer terminals available of the appropriate
classification at a given locale can limit the number of participants able to be online at
the same time from that locale, which in turn can impact pace of play and adjudication.
● Game Tools: Finally there is the range of tools to support game play while distributed.
These are sub-divided into productivity tools, i.e. those applications used by the players
to create move products, such as move sheets; collaboration tools which allow
distributed players to communicate, such as chat and email, and network tools which
support the physical networks over which play occurs, such as web servers and ISPs.
Productivity and collaboration tools are player-centric, and range from existing software
applications such as Microsoft Office, Slack, Zoom, MSTeams, Google Drive, etc., to
dedicated systems designed specifically for gaming, either commercially available, or
government systems.
Distribution is ultimately a design decision, and design must respond to the game's objective
and research questions. Depending upon the objectives, some degree of distribution may have
advantages, in other cases certain objectives may not be achievable outside of face-to-face.
Using this framework, we are able to guide the conversation with game sponsors who say "let's
have a distributed war game" and come to a common understanding of what exactly they
intend, and the advantages and disadvantages of doing so vis-a-vis their objectives.

Advantages and Disadvantages of Distributed Wargaming
Stephen Downes-Martin
I suggest we should start by listing and discussing the advantages and disadvantages of
wargaming in a distributed environment, what makes them so, how to exploit or overcome
them and the circumstances under which an advantage becomes a disadvantage and vice versa.
Some immediate advantages and disadvantages are obvious, but these are easy. What are
the others? Do these make sense? Can we dig into them deeper? Here are my first thoughts on
the matter:
Some Advantages -- exploit these
1. Lower travel costs.
(A significant proportion of the costs for professional/DoD wargames is travel when salaries
and facilities are mission funded.)
● Can design games with more players
● Can divert travel funds to people time and wargame hardware and software (maybe ... I
don't know the law about the different colors of money for mission funded organizations
like the war colleges -- must find out)
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2. Asynchronous Play
(Can spread play out over many weeks.)
● Can design in time for reflection and research between moves.
● Easier to schedule adjudication, and adjudication can be deeper.
● Can invite more senior players who only need to be "in the game" for short periods and
who cannot (or will not) dedicate a week or a day to a game.
● Can bring in subject matter experts when needed, do not have to guess ahead of time
and have them all present at the offsite face to face game.
● Do not have to "feed the beast", i.e. keep everyone fully occupied in the game during a
week long face to face game.
3. Some players denied face to face interactions
● Emulates part of the distributed experience of real world Staff and Command cells.
● Removes face to face personality clashes.
● Non-playing senior officers find it harder to "loom over players' shoulders" in order to
inappropriately influence play by using their "presence".
4. What else?
Some Disadvantages -- overcome these
1. Players can be distracted and pulled out of the game by day to day tasking at their home
offices.
2. Organizations can switch players mid game as they reprioritize the game vice other
tasks.
3. Non-playing senior officers can monitor more of the play and have more time and
opportunity to insert themselves inappropriately into play.
4. Lose the intensity of "playing to win" against people you meet face to face each day and
so reduce the bright ideas generated by stress.
5. Another disadvantage of distributed games (as pointed out by Chris Weuve in a different
venue) is dealing with classification (or commercial secrets). For classified games one
could use SCIFs and SIPRnet, but SCIFs are not everywhere, they are usually small (which
might be an advantage -- keeps the cells small and straphangers out), and are often
required for high priority activities which would interrupt gaming.
6. What else?
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Mark Sisson
Advantages of distributed wargame may include:
● Access to desired participants (especially senior leadership whose schedules are
constrained).
● Ability to execute a wargame under time constraints – although a roster of potential
participants needs to be kept up to date for this to work.
● Additionally I believe, these advantages (and disadvantages) are driven by the
communication feedback loops within the game (and to some extent unique to the
features of a specific game).
Kiran Lakkaraju
I’m most familiar with the “Dedicated System” – “Unclassified network” – “Synchronous” –
“Isolated” part of the distributed wargaming taxonomy (from Pellegrino) applied to a rigid
Kriegspiel type game (that is the closest to what we did with SIGNAL).
Advantages:
● More easily allows you to collect information on player behaviors: As you move to more
“dedicated systems” you can build in logging of player behavior which can facilitate after
action reporting.
● More easily integrate AI: If players are interfacing with each other through a computer
system then it may be easier to integrate AI as either opponents, helpers or observers.
● Scale: For some wargames you can “scale up” and have many instances running at the
same time.
Disadvantages:
● Software compatibility: Non-trivial problem to make sure everyone can use the same
software product across organizations.
● Hardware/software requirements: For “dedicated systems” in particular there may be
hardware/software requirements that are difficult to be met by all participants,
especially if some are working from personal systems.
● Uncontrolled communication pathways: Since you don't have control over the physical
environment of the participants they may create communication pathways that you
didn't intend. For instance, if someone from the red team has a personal relationship
with someone from the blue team and they talk offline about the scenario. This can
happen in a non-distributed, geographically co-located game as well, but I suspect it's
much less likely.
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Stephen Downes-Martin
In non-distributed, geographically co-located games we have the problem of players from
opposing cells talking in the rest-rooms (!), but more usually in the evenings. We warn, ask and
remind them not to do so at the start of the game. For classified games uncontrolled
communication is not so much of a problem since to even talk about the game outside cleared
spaces is a security violation, and cell phones inside the classified spaces are forbidden so one
has a good chance of controlling inter-cell communications.
Even for classified games however it is sometimes the case that the building for a co-located
game has shared spaces that are cleared for classified conversations, and these can provide a
place for opposing cell members to slip each other information without breaking security
regulations.
It seems to me that classified geographically distributed games have a better chance of
reducing uncontrolled communications than classified or unclassified co-located games.
Tracy Johnson
I see the same opposing cell problem with lawyers at the pub on court cases on TV (did not
use the word "bar" for disambiguation). There was a venue where this proved to be "useful". A
group I was in would run hypothetical "Star Trek" mini-mega games with the tactical
commanders in one room and the Admirals in another. Never the twain shall meet. They would
use "runners" to act as communications between them and the tactical commanders between
turns exchange information with their respective "comm-centers". The "Admirals" were also
diplomats on Deep Space Nine. Of course we set up "Quark's Bar" with soft drinks between the
diplomat's room and the tactical room. It would be a place where the "runners" would meet
between turns. Like the metaphorical restroom, I think you get the idea.
Peter Pellegrino
There is an implicit compare/contrast in the advantages and disadvantages, i.e. the
advantages/disadvantages of distributed gaming over what? The way "we" were doing it
before? Which was...face-to-face (F2F)? Or that we're comparing distributed gaming to
'not-distributed' gaming.
I put "we" in quotes as it is clear that different do very different types of 'non-distributed' or
F2F gaming against which we tend to evaluate distributed gaming. Some are running relatively
small games in a single room over a physical map. Others, such as the Naval War College, are
running "F2F" games that still have a degree of distribution, as our Global games with 400+
participants spread out over a dozen game cells and two different buildings on campus using a
closed gaming network with TS/SAP classification.
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Another example; every spring since 2012 the Naval War College (NWC) runs a large (250+)
TS pol-mil game with senior participants from across government and the military. Due to the
classification and the lack of remote facilities and networks with the proper security,
distribution results in fewer, not more, participants. From our conversations with the sponsor
organization, many of the senior personnel who make the relatively short trip from Washington,
DC to Newport to play F2F are less likely to participate in a isolated distributed game, as part of
their motivation to play is the opportunity for personal 'sidebar' (over lunch, in the hallway,
after hours) interactions. While those interactions may not be strictly part of the game, it goes
to the larger 'game experience' and feeding WIIFM (what’s in it for me).
I realize NWC is not representative of the majority of gaming organizations; therefore all the
more reason that we need to avoid statements which imply "universal truth" and to explicitly
note the "as opposed to" condition against which an advantage or disadvantage refers. An
advantage for a small educational game may not be an advantage for a large analytic game.
Tracy Johnson
I think a major issue is that the "side-bar" has diminished in the current situation. While the
major 250+ attendee events will probably continue, the idea of traveling to an event of just 10
to 12 participants becomes harder to justify.
Lorenzo Nannetti
From my experience in distributed wargaming in consultancy, with between 30 and 100
people participating from all over the world, probably the consulting world is already a bit
ahead in defining/experiencing some of these aspects. At the same time not everything may fit
the required purpose here.
I agree with several aspects noted before, so I’ll just give you my perspective and
experience. Please note that some of the issues might be worth exploring in different
discussions, in order not to do everything here.
The first thing is that the kind of distributed environment, tech requirements and even
control/support personnel involved heavily depend on the kind of wargame we want to
implement. A wargame where all participants are online at the same time, interacting real time
between themselves and the control team is handled very differently – even from a platform
perspective – from a wargame with turns lasting some days each. This means that there's no
"one-size-fits-all" approach even in distributed wargaming. In the former case, you can go from
a very quick and easy solution like a vassal-like system to a very complex environment like
conductrr (https://www.conducttr.com).
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For an example of the latter case: I participated in wargames where turns lasted 1-3 days,
during which each team debated the possible moves, then sent orders to control all at the same
time, then control showed results (including map updates, event injections etc...) within a few
hours and then a new turn started.
Advantages:
● You can have players from very different time zones (including the entire globe): this
means the possibility of including subject matter experts from different countries, or
deployed personnel. If a turn lasts 2-3 days (at least 48 hours) players have the chance to
interact with each other using a text platform and find a common decision no matter
where they are. If no explicit chain of command between players is used, then a way to
make sure a single move is selected is needed (like players voting before a certain hour)
or have a “team leader” exercise ultimate authority. It’s harder to get a common
decision when you aren’t in the same room. Be careful not to make turns too short: a
24-hour turn means that every time zone gets just one shot at interacting. However,
don't make turns so long (over 3 days) that players get bored with the game's slowness,
unless there's a valid reason behind this choice.
● Having a text platform (the one we used was Atlassian Confluence but a simpler one
could be fine as well) allows all in-team discussions to be written down – it allows
monitoring the decision-making progress, exposes bias or key questions that arise and
possible alternative that may get lost when teams debate by voice (since not everything
may be recorded during debriefing). It may end up being a good representation of real
life internal debate among a real faction.
● Control can see if some players are interacting less, are not participating or just have not
understood what is required of them. And they can act to correct this promptly, writing
on dedicated faction space or directly to single participants, but without having to “stop”
the game flow.
● Players need not be connected every day all the time. Usually, some players are very
active (fun and personal engagement are obviously factors here), others interact a lot
less. Each player may anyway adapt his/her participation to his/her schedule. This fits
very well with non-game routines
● The platform doesn’t need to be very complex: there’s no need for audio-video, for
example, except videos/twitter feeds/etc control wants to show the players, which can
usually be embedded.
● You don’t need to have the players deal with the map or counters. Control deals with
them, which means that players don't need to access every functionality - which reduces
user complexity.
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Disadvantages:
● Some players participate only in a very limited way. Some actually almost never
participate despite having told you they would. Maybe for different reasons: some just
forget to do it, some end up swamped with unexpected tasks and don't find the time
anymore, some do not manage their time effectively enough to contribute meaningfully.
Some even decide to stop contributing if they see the wargame is less interesting than
they thought or if they feel “it’s not worth it anymore” after a few turns. Some who were
skeptical/didn't buy in from the start have the opportunity to avoid participating
because they think no-one will notice. Some just have technical issues and can’t
communicate with the team and give up after a while. In general it’s harder to keep
people engaged when they are far away behind a monitor and it’s not a real time
wargame, because they can more easily choose to avoid participating. Control may need
to continuously monitor (by looking at how often they wrote, and when) and check
players’ activity and contact them to ask if everything is ok, if they have technical issues
or anything else. Don't think about chinese-like monitoring! Some hours' delay is fine if a
player is from a different time zone and/or each turn is 48 hours long. But if you haven't
seen/heard anything in the first 24 hours, you better check, just in case. If an entire team
doesn't show up even in internal team debate after a certain time, check earlier rather
than later. Don't panic of course: some people sometimes really have 1 bad day, then
contribute fully.
● Linked to above: the risk is a large team may have “missing pieces”, while small teams
may almost “disappear” from the game altogether with little notice, reducing the
wargame’s effectiveness as a tool if someone in a key position or an entire team doesn't
work as expected. Control needs to be able to have a plan to deal with this, including
having a list of possible “replacements” if someone really ends up missing (like: "sorry, I
really thought I could do it, but then the President called me and now I can't anymore").
Remember that the problem here is not “someone doesn’t show up at start” but
“someone shows up at start but then goes missing midway” which means a fix has to be
found during the wargame.
Despite all the above, don't panic: sometimes it's at least in part inevitable. You just need to
be ready to manage it, so it gets minimized and doesn't disrupt the wargame's effectiveness and
value.
John Hanley
Prof. Robert Pfaltzgraph at the Fletcher School has been doing a SIMULEX for the last 45
years. He gets a lot of help from the Army War College and 0-6s around Boston who help design
and conduct the game while mentoring the students. The game went three moves over a day
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and a half. My son Jack (LT USN) is a Navy Scholar at Fletcher and led the China team in this
exercise to provide students with a crisis management experience.
The exercise had one major flaw in that the scenarios for each move were pre-scripted and
did not reflect the play of the six teams. That said, the students did a superb job of sticking with
their strategies, with the possible exception of the U.S. team, though the misdirection resulted
in having to continually refix arrangements that had been agreed with other teams.
They had done the games face-to-face before, with teams in separate rooms, rooms for
negotiations, etc. For this exercise they used Zoom rooms for team meetings and negotiations,
Slack rooms for exchanging documents, and the students used WeChat for team
communications outside of the game.
During the wrap-up, no one noted disadvantages of virtual play, other than the pace of the
game was very rapid and keeping up with all of the communication mechanisms while meeting
deadlines for strategy documents, negotiating positions, moves, etc. was challenging. That said,
my son commented that the environment was very similar to being in CIC on a destroyer, trying
to monitor chat rooms for each warfare area (air, surface, undersea, EW, cyber, orders from
higher authority, communications with the Commanding Officer, Officer of the Deck, etc.). I
strongly endorse employing decision support processes and technologies used for actual
operations. Both the USN and the Wehrmacht aligned their games with actual command
processes, much to the benefit of their officers. The Wehrmacht even pressed attempting to
introduce disorientation of gas masks, fatigue, etc. (what Caillois calls ilinx for play based on the
pursuit of vertigo). Just having to make decisions while multitasking at a high rate can approach
this effect.
Another apparent advantage of using these digital mechanisms is the ability of control to
closely monitor the proceedings and, in the case of Slack, have records that they otherwise
might have missed on communications within and between teams. As some of you know, I
advocate tracking individual moves and adjudications that provide a basis for reconstructing
games in extensive form for game-theoretic analysis. (See my paper "Planning for the
Kamikazes: Toward a Theory and Practice of Repeated Operational Games" in the Spring 2017
Naval War College Review.)
The WeChat comments that I overheard were more appropriate for a game debrief, and to
be delivered in person to reduce the snark.
A generation of texters may be much more comfortable with virtual gaming than people of
my age.

158

David Redpath
Chat rooms et al are a feature of all modern HQ's, but although I think that Lorenzos point
on time allowed 'between turns' to plan and determine a strategy is very valid, I wonder if this
very much depends on the actual scale of the scenario being portrayed.... for tactically based
games it should be much shorter , and the time scaling and ability to time jump, and time
compress or slow down are a potentially great big feature, that distributed games may make
easier?
Stephen Downes-Martin
I believe one must factor in the purpose of the game. If it is a training or educational game,
then one could start out with more time to think through the moves than would be available on
the battlefield, with teaching between moves, and move to more realistic times as the
participants' progress If an analytic games aimed at exploring some concept then again one
might speed up or slow down the game tempo depending on the analytic agenda.
Another question is "how does one use the nature of distributed gaming to manipulate
game tempo in a useful way?"
Lorenzo Nannetti
Some online platforms integrate twitter and other social media feeds during the game in
near real-time - something that megagames also use, see the ones at Connections UK for
example, allowing control to inject events, media reports, external reactions and so on. In a
distributed environment, players are already linked to online networks, they can more easily be
exposed to an information environment that puts pressure on them - like reports on how the
situation is evolving around them and so on, forcing them to decide and act quickly - including
the need to process info quickly and decide what is relevant and what isn't for their
situation/role.
In theory, it's not different from a normal face-to-face wargame. But when you're in a
distributed environment, you can't just tell the control team "please wait, just a moment!" If the
turn ends, or a new turn starts in a certain timeframe, the player knows there’s no way to
change this, and feels the pressure to act in time. If turn length is decreased too, as suggested
above, the psychological effect on players is exactly one of "not being in control of time", which
can be a bonus depending on the game purpose.
John Hanley
I spoke with Jim Fitzsimonds about his Halsey games at the Naval War College. Jim has been
doing these games since 2003. Select students conduct advanced research using games on
topics of high interest to selected regional commanders, alternating between Blue, Red, and
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adjudication teams. The students have access to highly classified information. The games have
affected contingency plans, but have had less effect on force structure decisions. Since Jim
focused multiple years on particular scenarios, Andy Marshally had me study the feasibility of
game-theoretic analysis of repeated games using the Halsey games. That study is classified and
controlled by the Office of Net Assessment. The methodology provided the foundation for the
article cited above.
When COVID shut down the Naval War College in the spring, Jim had to suspend the Halsey
games. Jim has restructured the games to fit the constraints of the current situation. To allow
virtual play, the game is mostly unclassified, but has a short list of system that they cannot
discuss openly, and uses classified adjudication. Jim stated that this has provided about a 90
percent solution. The pace of play is about half what it was, getting through about ten days of
game time in a term vice the 20 to 30 that was possible before. The teams come together for
one half-day a week in classified spaces for the adjudication. The control team is in three
half-days a week. The number of variables in the air-to-air engagements take the most time, so
they have employed a list of factors consistent with the assumptions. He has gone to
pre-scripting many of the Blue and Red decisions, based on the 17 years of play, so that the
teams can focus on the most salient current issues. The teams are not allowed to be in the same
room, resulting in three 6-7 person teams in separate rooms.
A significant difference that Jim has experienced with the teams in separate rooms is that
both the Blue and Red teams think that control is giving the other side all of the advantages.
Before, they were all in the same room, with Red and Blue screened from each other and the
tenor, if not the specifics of conversations with control could be heard. The purpose of the
games is for all of the teams to discuss what is realistic to expect, given the context of the game.
With teams in separate rooms, the students seem more focused on us versus them and winning
rather than learning. Next term personnel on the teams will rotate to get the different
perspective. Jim hopes that this will mitigate the Red and Blue team concerns and approach to
learning. The objective of Halsey is tactical and operational enlightenment.
David Redpath
I think that the possibility to make our games more realistic using distributed structures is a
big plus, because there is more ability to easily reproduce Fog of War. You could argue that the
very nature of a distributed set up will inflict comms friction without any major deliberate
design input ... but a word of warning, the situational awareness of the players should not be
better than they can realistically get in real life . We designed and ran a distributed coast to
coast game back in the summer and I made sure that the senior officer present and his J2 staff
were aware that the SA we were presenting on the COP was probably/definitely better than
they would have for real - and to take that into account.
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Stephen Downes-Martin
A danger is that the characteristics of comms friction created by distributed gaming do not
necessarily mimic real world friction. I've also seen plenty of non-distributed games in which the
comms broke down due to IT problems. Although one can argue that if the cells are in different
rooms inside the same building they are in fact "distributed".
An issue is that in many wargames the player cells are not simulations of staff organizations,
people who would not normally be collocated are in the same player cell and so comms
becomes instantaneous and as perfect as face to face conversation ever is, with an unavoidable
effect on situational awareness. Trying to layer real world friction into inter-cell communications
makes sense if the game is focused on specific aspects of comms friction.

Information Transparency
Chuck Turnitsa
The human component of wargaming is based on the ability of the player to be aware of a
certain amount of transparent information concerning the state of the wargame during any turn
or point in play. Conversely, there is often value in wargaming design to keep some information
invisible to the player, which may include knowledge of the enemy course of action, but may
extend to other elements including many levels of what is often referred to as 'fog of war'. For
any distributed wargame method to succeed, the right information must be presented and
available to the player as required, however there may be benefits to keeping invisible
information secreted from the player. This hiding of information could be made easier through
the restrictions and constraints of being distributed. A discussion on availability and
transparency of information in wargaming is covered, as well as a discussion of different types
of distribution (per Pellegrino). Evaluation of information transparency and distribution
approaches results as the culmination of the paper, with identified future techniques and ways
ahead for technology enablers.
Stephen Downes-Martin
Ellie Bartels has thought and written about hidden information in wargaming that might be
relevant. For example take a look at “Resolving Hidden Information in Open Adjudication” and
the YouTube of her presentation at Connections UK 2016.
My own thinking about information transparency in wargames is from the point of view of
inductively adjudicated games about little understood situations for which there are no agreed
upon "adjudication rules" (aka "combat results tables"). In these cases the adjudication cell is an
super-empowered player, not only being in possession of ground truth (unless the players are
colluding with each other and not telling the adjudicators what their moves are, which is easier
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in a distributed game), but also motivated to manipulate the information passed to Red and
Blue in ways that go beyond adjudicating what Red and Blue would see in the real world. They
are players in the true sense of the word, making decisions that matter about the insertion of
false information and the withholding of information the players could expect (in the real world)
to see in order to best support the sponsor's objectives.
Chuck Turnitsa
Your point about treating the adjudication cell, in some respects, as a "super player" with
near complete access to information about ground truth, is an interesting one. The idea of
players keeping information secret from the adjudicators is an intriguing one to consider. One
place where I think it is interesting, is if a player/team is practicing Reflective warfare - and
attempting some sort of grand feint. They would broadcast their move (to the adjudicators, and
also assuming that it eventually gets to the opposing team), but might not necessarily broadcast
the reason for the move (i.e. what they want to conceal).

Distributed Wartime Wargaming with Degraded Communications
Stephen Downes-Martin
A lot of sophisticated technology and communications infrastructure is being developed to
support distributed wargaming. That is great for peacetime use. How will fielded command
posts during actual combat use these technologies for distributed wargaming during planning?
An argument was made to me that this is similar to the problem of C3I during combat
(where our communications infrastructure will be seriously degraded and thus we have a C3I
problem). But at least we are talking, thinking and planning on how to do C3I in a degraded
communications environment. Claiming we will solve the distributed wartime wargaming
problem “just like we will solve the C3I problem” is an interesting hypothesis at best.
So, how do we do distributed wargaming when the communications to support it is
seriously degraded? What are the characteristics of a distributed wargame when the
degradation level of the communications environment is highly variable? If we have trouble
doing distributed wargaming during peacetime how will we do it for real during wartime? Do
we even want distributed wargaming during wartime?
Lorenzo Nannetti
These are great questions. Regarding the answers, I feel we may not necessarily need to
invent something new but also see if some past solutions can be reimplemented and improved
upon. Assuming we're still talking about distributed wargaming through the net, choices should
go towards low-requirement solutions: for example no fancy software with lots of features. The

162

old "play-by-forum" and even "play-by-email" systems could still be the way to go, with turns
lasting several hours or days can work because it reduces the need to have immediate
connection (can work even if comms work intermittently).
But a lot depends on the level of comm environment degradation, so probably multiple
solutions can be considered: there's a difference, of course, between having communications
made very hard and communications made impossible, including the possibility that distributed
wargaming is considered non-essential and therefore given low-priority in assigning remaining
comm equipment, bandwidth etc...So first of all, If we want to really have a clear idea and
propose realistic solutions, I feel there's a need for defining scenarios, like:
1. low disruption: situation where communication environment is weakened: makes it
impossible to have a real time connection by players and control due to bandwidth
requirements, but connections are still working
2. medium disruption: situations where the communication environment is blocked (or
prioritized away) for hours every day but works fairly fine otherwise - which includes
highly variable quality of wargames.
3. severe disruption: situations where the communication environment and access to
equipment are both partially blocked for significant periods of time.
4. total disruption: situations where no net communication is available, due to degradation
by opponent and/or prioritization away from wargaming needs. Can we still have
distributed wargaming in this way? Probably it would be still doable only in certain
specific cases.
Tracy Johnson
I once ran a double-blind game of VIctory Games' 6th Fleet Long Campaign scenario. Getting
players to respond on time was like herding cats. I started with images of a physical map and
counters and eventually upgraded to Cyberboard (similar to Vassal). It took ten years. The
Soviets won. I sent to the Russian Player Leader one of those old Soviet "Young Lenin Pioneer"
pins I found at one of those junky antique stores that had a display case of old medals.
The beauty of using a double-blind system was limited intel. As referee I only had to report
to the other side when forces were detected. In concept, it would still work today, if you regard
all the capabilities of the unit values as "relative" after 30 years of advances. There are also
fan-based upgrades to the rules and units if you really wanted it to be current. I'd do it again if
the response time was shortened. Especially with captive players because their jobs depend on
it.
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David Redpath
Vassal has such functionality now that you can hide units, mask others and only reveal if
within detection range etc. We are messing around with it and SWIFT.
But although an interesting technical and academic question I really do not see commands
trying to do distributed wargaming while missiles and the like are being fired? I am much more
inclined to believe that the more detailed wargaming (beyond straight COA analysis) will take
place before and during ‘lulls in the action’ for the next phase....in secure alt HQ's or on mobile
platforms with minimal signature emitting comms up. Could be wrong - but my instinct is based
on the likely fact (without making this a classified forum) that all comms and data links will
'probably' be disrupted during operations by the opposition, or clamped down by FF to avoid
detection - it is an assumption that a large number of militaries and commands are working as a
default setting in planning...
Chuck Turnitsa
When we did our touch table (which can work distributed, over a network, with others of its
kind), we built the software so that it could accommodate a variety of different adjudication
tools. Our prototype was built around a simple game designed in SWIFT, and we mimic'd the
SWIFT game control menu functionality for the referee to adjudicate a game turn. It worked
pretty well. The network access part of our stack was built to work peer to peer, over a secure
network (that was a requirement of the USMC sponsor) however during the lifespan of the
project (which was cut short, because the sponsor lost funding) the security checks were never
completed enough to ever operate it in anything other than open (unclass) internet
connectivity.
As Stephen alluded to in his opening round on this topic, it seems to me that distributed
wargaming presents, from a network security point of view, a communications problem like
many others. The event (distributed wargame) requires that data and comms be accessible, but
through secure channels. How that is affected by being deployed, and possibly in a data denied
or data disrupted (i.e. challenged) environment, is going to be difficult to solve. I don't know
that a wargame has unique requirements in this problem, over other data and comms reliant
activities - however, it does mean that the whole idea of having access to wargaming activities
(from a joint task force, for example) in a theater deployed state, is going to be anything but
assured. It needs to be considered.
David Redpath
ACK. It seems to me that the whole concept is generally flawed: connectivity and security
and to an extent the loss of human and HQ /Staff interaction and interface make it all a bit
hokey. When Jeremy Sepinsky did his talk the other week on distributed wargaming they were 1
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for 5 (maybe 4 without re-watching the presentation, but you see what I mean) in getting it to
work, and that was with a bunch of good assets and help and good rehearsals….not a great hit
rate. I am a fan of remote wargaming for fun, being doing it since the early 2000’s, (and earlier had my first online PC game in 1992) I was I think one of the first 20 folks to use Vassal, but any
sort of distributed stuff is still very glitchy – using any of the systems that I have come across,
and it currently has major - almost insurmountable problems in a classified environment.

Game Theory
John Hanley
Let me propose some structure using game theory. I recognize that von Neumann and
Morgenstern and subsequent game theorists needed to provide sufficient clarity that would
admit calculation, which results in some definitions that are more precise than required in
gaming. However, the taxonomies that they provide can be used for a common language
regarding the games we are talking about.
Whether face to face or virtual, a good place to start is the character of the game and the
information conditions in the game. Here's a bit from the book I am writing:
"… I naturally said to him [von Neumann], since I am an enthusiastic chess
player, “You mean, the theory of games like chess.” “No, no,” he said. “Chess is
not a game. Chess is a well-defined form of computation. You may not be able to
work out the answers, but in theory there must be a solution, a right procedure in
any position. Now real games,” he said, “are not like that at all. Real life is not like
that. Real life consists of bluffing, of little tactics of deception, of asking yourself
what is the other man going to think I mean to do. And that is what games are
about in my theory."[i]
Reflecting their interest in economic and social coalitions, von Neumann and Morgenstern
distinguished between “inessential” games in which coalitions and side-payments between
partners play no role, and “essential” games where they do. Inessential games include
two-person, zero-sum games where one person gains what the other loses, and two-person,
non-zero-sum non-cooperative games where the sum of the outcomes for the players is not
zero, making them not strictly competitive, and where mutual gain is always a possibility, but no
pre-play communication between players is permitted. In repeated plays of the second type,
observing the other player’s choices provides a means for signaling within the game, but no
other messages may be sent.
Essential games include two-person cooperative games where pre-play messages are
transmitted without distortion, all agreements are binding and enforceable by the rules of the
game, and a player’s evaluations of the outcomes are not affected by the pre-play negotiations;
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and n-person games where going beyond two people allows for the formation of coalitions.[ii]
Where assumptions about pre-play negotiations or other communications not affecting the
evaluation of outcomes are too strong, one can revise the formulation of the game to explicitly
include negotiations and communications, though coding written and verbal language,
expressions, and behavior are a challenge for any quantitative method.
Information conditions
The information that each player, and game controllers and umpires, have performs a
determinative role in game theory to the point that changing the information conditions
changes the game. The information conditions address what information is available to each
player at every stage of the game, what is the role of a player being informed about the
other player’s strategy, and about the entire theory of the game.[iii]
Complete information: To “divide the difficulties” of assuming otherwise, von Neumann
and Morgenstern assumed that the subjects under consideration “are completely informed
about the physical characteristics of the situation in which they operate and are able to
perform all statistical, mathematical, etc. operations which this knowledge makes
possible.”[iv] Incomplete information is where this assumption does not apply.
Perfect information: Where at every point of time during the play of a game each player
with a decision to make knows all of the previous moves of the other players when making
a move. Chess is an example of a game with perfect information.[v] Simultaneous moves
where previous moves are known provides ‘almost perfect’ information. Lacking perfect
information, players need to randomize their decisions to achieve the best outcomes.[vi]
Imperfect recall: In games like Bridge players decide upon their bids not knowing the
contents of their partner’s hand. Games involving teams representing a player may not
know of moves other teammates have made or the information on which those moves
were based. In games with imperfect recall, players may need to make a random choice of
strategy at the beginning of play, so that the actions of their agents will be properly
correlated. In games with perfect recall, randomizing decisions can be deferred until actual
decision points are reached. Mixed strategies of this kind with on the spot randomizations
are called ‘behavioral strategies’ in the literature, and are far easier to work with, both in
theory and practice, than general mixed strategies.[vii] Imperfect recall leads to ‘direct’
signaling in Bridge as opposed to ‘inverted signaling,’ or bluffing, in Poker.[viii]
Game theory primarily treats exogenous uncertainty from random processes as ‘nature’s
moves.’ For calculation, it treats the associated probabilities as known. Decision theories make
greater distinctions between decisions under ‘risk’ where probabilities are known, and
uncertainty where the probabilities are more subjective.[ix]
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Now, gaming always involves incomplete information. Riffing off of Kant, who affected
Scharnhorst, Clausewitz, Reisswitz and the development of the Prussian campaign of learning,
human beings experience only appearances, not things in themselves (a bit like Plato's cave),
and use their intuition to understand how the world works, based upon their experiences. Since
understanding is created by relating what is sensed, experiencing more relationships and
reflective judgment that distinguishes what is objective and law-like from subjective perceptions
and thoughts increases intuition leading to maxims and principles. So Scharnhorst and
Clausewitz turn to the study of history for context and learning from other's experience and
developing theoretical knowledge. Scharnorst also promotes what we now call experiential
learning using staff rides and map maneuvers. And the Reisswitzs create a game that itself is an
appearance of reality to deal with the incalculabilities of all of the possibilities involved. Bottom
line: the operational game used to inform decisions and plans is used to enhance what we
might call context-complete information for making context-rational decisions. One plays the
game to uncover the rules inherent in the situation gamed.
Whether information is perfect or almost perfect or imperfect depends on the move
structure of the game. In most games, players are informed of the moves of the other players,
though typically moves are simultaneous, with the exception of things like moves/actions that
the other players have taken in positioning forces (or messages) that the other side(s) need to
discover through ISR. How perfect to make the information in the game is a design decision.
Note that changing the information conditions changes the choices available to the players and
fundamentally changes the game. Therefore, analysis of the game, and particularly repeated
games, requires not only recording the moves made by each team, but the information they
had for making their choices. In this sense, virtual gaming may make it easier to document the
information conditions at each move, as some have noted.
Imperfect recall is also worth consideration. Marschak and Radner have an excellent book
on the Theory of Teams. The fundamental criteria for members to be a team is that they have
the same tastes and beliefs (preferences and understanding of likelihoods (probabilities) of
those preferences obtaining). If they don't, they are not a team and are better modeled and
analyzed as different teams. Having different information affects how the team behaves.
Command and control has largely been about making subordinates and coordinating command
behave with unity of effort; i.e. as a team. Bottom line is that knowing the information that the
different elements of a team are using to make their decisions is important as often they are
operating with imperfect recall.
These concepts from game theory provide some structure for first knowing the extent to
which information is intended to affect the play of the game, and for designing, documenting,
and analyzing the move structure and information flows in a game, and thus advantages and
disadvantages of virtual and face-to-face games.
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The great limitation of game theory is that in seeking quantification, it operates under the
paradigm of causal determinacy, aiming to specify the causes that lead to an effect. As Kant
points out, if one could trace every effect to a cause, and regressively go back through all causes
that created the effect, humans would have no freedom of choice. As games are a natural way
that humans and other animals explore their worlds, and develop their intuitions, games are
like Clausewitz's genius; premised on the harmonious integration of various personal traits
which result in the ability to perform exceptionally in war despite its adverse and adversarial
climate. In focusing on the information and its flow, as others have already commented, we
must also pay attention to the interpersonal interactions that affect the play and outcome of a
game.
Contrasting elements of game and behavioral theories provides a framework for considering
players as people rather than objects.
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John Hanley
Game theory treats nature (most frequently represented as chance) as a player. Therefore, I
have always included the adjudication process as a move in modeling games. This article
demonstrates the moves in Halsey games in extensive form: Planning for the Kamikazes Toward a Theory and Practice of Repeated Operational Games. It also addresses how
information conditions (who knows what, when) affect the number of courses of action that
each player has. The bottom line is that changing the information conditions changes the game.
Ergo, attention to who knows what and when is exceedingly important, and a reason why
generalizing on game results requires careful consideration of information effects.
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Chuck Turnitsa
I have a decomposed process model that describes the actions of a turn, and I also have
adjudication as an activity, at the same level of prominence as the player decision/decide/move
actions.

Implementation
Lorenzo Nannetti
Some requirements in general. Some are typical of any distributed wargame or computer
simulation. Things that are needed and, if you don’t plan for it, it could create a real problem.
● IT staff: it may sound obvious… until a problem happens and you have not really
planned for it. Distributed wargaming uses IT platforms and each player needs a
personal device (either PC or mobile phone or other). Everything has to work, including
the web connection. Everything has to be checked before, including, if possible, asking
all participants to check if they can access the wargame space, if connection is good,
etc… sort of what we did when we joined this group… only remember that some
participants may need to be “pushed” to do it, especially if they have a busy schedule
and think they shouldn’t do anything until the wargame starts. People get fed up quickly
if “the platform doesn’t work” and they don’t get a solution fast. Especially if it’s not
real-time. Even if it’s their fault for not testing it before. Some people will be cooperative
and patient, some won't, be ready to deal with it and evaluate if you can do without
them, if needed.
● If the platform has never been used and is not similar to others previously used, prepare
short tutorials on the main functionalities you need to have. We even had scheduled
talks with control team before the wargame when they briefly reminded us of the
technical aspects: environment layout, where to click to write/edit our entries etc… This
is more needed the more complex the wargame environment is.
● If players are from very different time zones, it would be best to have part of control
available 24/7, by shifts. It’s not strictly required – so it’s not necessarily needed,
because the written-down nature of the wargame allows control to monitor everything
even hours after it’s written, but if a need (for help, for clarification) arises, the faster
you can react to it and fix it.
● Classification: security of the server and internet connection. Others have already noted
it.
● Non-technical issue: remember to ask players who didn’t participate much why it
happened, both during and after the wargame. Learn from this. It may be for technical
reasons or it may be for player-to-player reasons, which may be harder to understand
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when you don’t see them in the face. Some just get fed up with some other players’ way
of writing (non verbal communication doesn’t exist in writing and emoticons, who are
supposed to replace it, may be seen as “not serious enough” to be used: irony may get
lost, for example), and you don’t really get it until the game is over.
● Practice makes everything better: again, looks trivial but it isn't. Using a different
platform every time means every time even the same players - unless already used to it have to learn to use it from scratch in addition to any change of rules/wargame typology
etc... It may mean some initial slowdowns. This is not different from the first turns of a
F2F wargame with new rules but remember it's in addition to that, and it's a bit more
complex to interact with players from afar. Be flexible if you need to change a platform
for a significant reason, but build on experience, even on the technical side. We used
Atlassian so much that at the end experienced players were able to help their
teammates even with technical issues without the need to call for IT or control help. The
same can happen with different platforms.
Ian Robinson
One advantage we've found when play-testing a game for the British Army is “move
capture” if you are seeking to understand and analyse the game and its outcomes (as opposed
to playing it for fun). We're playing using counters on a map based in MS PowerPoint - Open
Office Impress. By using Google Hangouts the game can be readily shared between players
screens, but after each move a screen capture can be made and stored. Click here for an
example. This is helpful and very easy to do. Around a table this is harder to do. We are also
running a double blind game which is 'spookier' than having players at opposite ends of the
room (where you can hear the gasps and cheers as outrageous fortune weaves her way across
the board). In this case you are aware of an enemy out there... but what exactly are they
thinking?
Tracy Johnson
We have run distributed wargames for some time. For example, see the old text based
wargame EMPIRE (empire.game-host.org) originally designed in 1973 (with upgrades until 2015
when the last programmer moved on to other things). My point is even though this is old
technology running on a 30 year old processor, it runs a distributed wargame with a central
host. Users can log on and off anytime during the course of the game run which can last
anywhere from 35 days to a year. Of course if a player lapses in attention for some days some
other user can wipe their nation out because the game runs 24/7. The game centers around a
world of islands with civilians, armies, airplanes, and a WWII style navy. It is also a "build" game
-- you have to build your forces.
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Tracy Johnson
I watched demos of Tabletop Simulator and Vassal at the 2021 Connections Online
Wargaming Conference. As an indicator of Distributed Wargaming it appears that wargaming
has settled on these two systems as general State-of-the-Art. In other words I think other
general purpose wargame systems like Cyberboard and Aide de Camp seem to have fallen by
the wayside as systems have progressed.
Lorenzo Nannetti
In the past I used Slack for a Matrix game, with a small player base, to teach Matrix Game
basics to a group of Italian analysts. We used the Kazhdy Gorod fictional setting (roughly a city
environment with a insurgency inside and a jihadi threat outside) by Tom Mouat. Slack is a very
useful and low-cost (and low-complexity) environment that players will find easy to adapt to.
We even used a built-in d6 roller tool for resolution, which helped everyone. I feel there are a
couple additional things worth mentioning:
1. the more complex the scenario is (including number of factions, players inside faction
etc...) the more effort the control team will need to put in to keep everything under
control. While you might not need to read everything that is written by a team inside
their team space, and just wait for their output (the move + justifications), having
someone at least supervise what is happening inside team spaces is useful: it allows
monitoring eventual meta-gaming by some teams or allow for early correction of
misunderstandings (for example constraints etc...). How big was the control team in the
case presented?
2. interaction: using a workspace like slack helps avoid the need for full-time real-time
presence online by all players. At the same time, the Matrix game structure requires
interaction when other players and SMEs have to express their "cons" to the team
"pros"/rationale for each move in a reasonable time. If no real time presence is required,
then a proper length for each turn must be defined (12 hours? 1 day? depends on a lot
of factors). The paper might expand on whether real time presence was required or a
different approach was used: how fast were other players expected to react?
3. I like the idea of the D&D master approach for matrix games - and not just for
distributed gaming. However I feel this may be a lot clearer to those of us who are/were
RPG gamers (and especially masters).
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Tracy Johnson
I think a common symbology idea, (like symbolic logic) could transform wargames to be
independent of technology because such symbology could be used to transform boardgame
“concepts” (NOT mechanics) from platform to platform as technology advances and old tech
becomes obsolete.
So by default, any wargame concept using a common symbology could be transferred from a
game invented in 2021 A.D. to a computer in 2225 A.D. and then back down to a board or table.
Not to be confused with NATO symbols, but can work with them or any other timely
“current” military symbology in future use. Not only to be used like symbolic logic symbols, but
some of this symbology can be derived from the old teletype "weather" symbols. (Because they
also indicate "fronts" and "movement".) Or symbolic wargaming symbols can be derived from
whole cloth.
It goes back to Otto Schmit's definition between a "True" game and a "Real" game. In his
definition, a true came can be explained to an alien from Alpha Centauri and the alien can
understand how to play independent of culture. Chess or Checkers would be defined as "True"
games. "Real" games involve culture like geography, technology and politics. It would take some
knowledge for the "real" world to explain it, like airplanes, Europe, political factions, or ships.
"True" games can be explained using this symbology. But a new (or additional) symbology can
interface to the "Real" level.
Ian Robinson
I can see this working with numbered hex games, and it would require notation like chess.
To make it recordable, you'd need to log every dice/probability in combat resolution. I can see
this in important games but there is a limit to people's time allocation.
Joe Saur
Regarding Tracy's symbology idea, one of the windows would be the shared ‘status picture’;
would not have to be a map, and if it were, the symbols might just be simple and suited to the
scenario. Pictures of the parties represented by the players? Faces, oil derricks, whatever makes
sense for the game.
Diederik Stolk
(Reproduced with permission from the Distributed Wargaming Group on groups.io
https://groups.io/g/distributedwargaming)
I thought I should share some of my lessons on how to set up and run a 3 to 4 hour online
wargame. Since the outbreak of COVID-19, I’ve been forced to digitise all my wargames for my
clients. I came across various challenges:
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1.
2.
3.
4.

How to keep people engaged and have everyone contribute and participate actively?
How to keep the pace in the gameplay?
How to deal with IT issues?
Identifying which software to use?

Since most of the (war)games I run are for the armed forces, I cannot talk about them in the
public space. That said the wargame that Thorsten observed last week - between student officer
cadets from the UK and the NL - is normally used for public events. This allows me to share
some of my experiences.
Some background information:
1. Normally we play this game in real life with students who have no experience with
wargaming. Hence, the level of detail is minimal.
2. COVID19 cancelled in one go, all events, hence we had to digitise the game fast.
3. The process of getting to a working formula took a few events (2 to be exact)
4. The game uses a fictitious scenario inspired by the conflict in the Ukraine.
How did we do it and lessons learned? How to keep people engaged, contributing and
participating actively?
1. Participants do not want to wait for instructions in a plenary setting. If you have to
explain the wargame at the start of the event, you will lose them immediately.
2. This means you gotta start playing immediately. How? by demonstrating the first round
using support staff or pre-briefed participants.
3. Send all briefing and instruction materials prior to the session, preferably as a video
tutorial. See example: https://youtu.be/CFKeqq_Rhg4
4. Allocate teams prior to the session as well. If people need to work in teams, send them
all the info about streams also beforehand.
5. Keep in mind: if you have to answer a lot of questions at the start of the event, you are
in trouble. If participants are hesitant at the start, they will be reluctant to play.
How to keep pace in gameplay?
This game takes three and a half hours. Over that period of time we take about 4 rounds +
intro + debrief. We have 7 teams participating. Each round consisted of 25 minutes team prep,
followed by 15 min plenary play and 5 min cognition. This means that you have to keep people
on their toes. This means that the facilitator needs to give clear instructions on turn sequence
and what he/she wants the participants (1 spokesmen, per team) to elaborate on.
Because we made sure that in every team one participant is pre-briefed on what is
expected, gameplay and IT. It enables them to activate the rest of the team to play in the first
round. Allow me to elaborate: the process of being online, playing something the first time with
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people who you probably do not know well, is quite daunting. Hence, you’ve got to lower the
barrier to play. By immediately forcing them to play the game, they do not have time to build up
barriers. The hardest part is the facilitation. This means that the lead facilitator needs to have
helping hands. Especially for:
1. IT, (we used MS Teams)
2. The use of any visual aids and technologies. (We used MAP.ARMY, a notes document,
Google Slides & a Google Form)
3. Cognition: preferably senior military staff.
Next to that you have to give clear instructions on turn sequence and timings. 1 minute
speaking time per team + shared screen of their plan (visual map, map.army). It is also
important that you communicate expected webinar etiquette, e.g. turn on or off microphone
and camera, prior to the game.
How to deal with IT and related issues?
1. Make sure you have a dedicated support person for IT.
2. Make sure that all relevant links are communicated clearly prior to the game
3. Have 1 participant per team briefed on process, IT and what is expected prior to the
game
4. Know your software and what you can do with it.
5. If there is an issue during gameplay. Have the IT person solve it and continue playing.
Don’t wait for failing IT. Just continue.
In general, I found that having various MS teams link open can be quite tricky. So, make sure
that you give everyone the appropriate rights (e.g. allow people to manage their own stream
independently, screen sharing etc.).
What is the right software to use? There are a few criteria:
1. OPSEC —> who is going to play the game and how does that affect your software choice.
2. Ease of use —> in principle keep it a simple and light as possible. Preferably all in the
same software suite.
3. Make all relevant data accessible to everyone, so have a shared drive.
4. Visual aids, like MAP.ARMY, do wonders. But make sure that people understand its use.
E.g. teach them, but not during the event.
What I also found is that as long as there is one person in each team that understands the
setup and has experienced the process, the rest of the players will get it by round 2.
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Thorsten Kodalle
(Reproduced with permission from the Distributed Wargaming Group on groups.io
https://groups.io/g/distributedwargaming)
Thank you, Diederik! The problem with implicit knowledge is always the how to make it
explicit part. I really like the simplicity of the approach. In my setup I had a kickoff and three
months time for students to learn the game by themselves. And I expected them to do so
leveraging intrinsic motivation. However, as a safeguard I provided 4 hours of just playing the
game at the start of the seminar. If you have 3 days that is feasible. If you have 4 hours it isn’t.
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Some Psychological Barriers to Distributed Wargaming
Much has been written about the practical issues of doing professional wargaming in a
distributed environment — for example the role of simulation, the difficulties of dealing with
security, facilitation and adjudication, scheduling, etc. However, not much has been written or
discussed about the psychological effects on stakeholders during distributed wargaming, who
these effects impact, whether they are barriers or advantages, and how we should respond to
them.
The Simulation and Wargaming Standing Study Group of the Simulation Interoperability
Standards Organization’s Working Group on “Distributed Wargaming” reached out to the
wargaming and simulation communities for their insights on this topic using a survey form with
the following fields:
● Please describe an important psychological effect of doing professional wargaming in a
distributed environment.
● Who does this effect impact?
● Is this a barrier to overcome, an advantage to exploit, or both?
● How can, should or do we overcome this effect if it is a barrier, exploit it if it is an
advantage, or both?
One serious shortcoming of the survey’s distribution is that it targeted the professional
wargaming community and therefore likely missed gamers from other communities and,
critically, missed surveying psychology practitioners and researchers. Nevertheless, those who
did respond provided interesting insights reported here. Although a start, this survey barely
scratched the surface and more needs to be done.
Technological Environment
Security / Classification Worries
Narrative Transportation
Intimidation
“Zoom” Fatigue
Hiding
Engagement
Accessibility
Lack of appropriate facilitation skills
Loss of social cues other than speech
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Technological Environment
(author name withheld by request)
Effect: Participants fear that they might not use their PCs smoothly, might improperly fill in a
piece of the game sheet (for example the actors' strategic goals/objectives, choice of
weapons/technologies etc.) before submitting it online, and failure to communicate with
others smoothly, within the limited time provided for the game move. Although this kind
of technology-related psychological pressure may be present among players, it may also
be present among game directors and facilitators even if they believe they are already
accustomed to the novel technologies employed in their games. It is hard to concentrate
on the content of a game when also dealing with technology problems stemming from
the distributed environment.
Additionally, technology issues can be exploited as an excuse for the failure of a game, or
to explain away a politically unpopular game outcome.
Impacts: Game Directors, Players, Adjudicators, Facilitators/Moderators
Recommendations: To overcome the effect, first develop better technology which is easier
to use with minimal training. Second, use a technical team to support the game and its
participants. Hold the technical staff responsible for the smooth running of the game
and effective support to players and other participants, so that the technical staff bear
the burden of the technology pressure and not the players.
To exploit the effect, use technological problems to explain away various failure modes.
Game directors can blame technology for poor game execution, facilitators for not being
able to smoothly answer questions posed by players, and players for not being able to
work on game materials properly, and so on.

Security / Classification Worries
(author name withheld by request)
Effect: Participants and stakeholders are so worried about classification that they are unable
to distinguish between classified sources, methods and details that require protection,
and broad concepts that can be discussed openly. All too often, participants focus on the
“gee-whiz” elements or rivet-counting aspects of a wargame and lose the big picture
context that actually provides the insight. Insights possible from games are lost, or more
correctly never found.
Impacts: Sponsors, Game Directors, Designers, Players, Adjudicators,
Facilitators/Moderators, Data Collectors, Analysts
Recommendations: A mindset must develop that open source-based wargaming can
provide just as much (if not actually more) insight as one based on secrets.
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Narrative Transportation
(John Luginsland)
Effect: During distributed gaming it is too easy for players and other participants to be
drawn away to other tasks (domestic and professional) or interrupted by their bosses.
Impacts: Game Directors, Players, Adjudicators, Facilitators/Moderators, Data Collectors
Recommendations: Distributed games should be designed around small cells, so it is hard
for individuals to hide, with required actions during down times (for example during
adjudication) to keep players in the game. Use technology (such as Slack and Discord) to
support, monitor and capture the results of required actions, such as players and cells
communicating within cells, messaging diplomatically to adversary cells, and negotiating
(when appropriate).

Intimidation
(Tracy Johnson)
Effect: Explicit intimidation occurs when senior officers and civilians use their seniority to
pressure game players to play in a way that subverts the sponsor’s objective for the
game. Implicit (unstated) intimidation occurs when players know their senior
leadership’s preferences for the game outcome and know that senior leadership will
review the player’s role in the game outcome. Another form of implicit intimidation
occurs during game play when a player is motivated to avoid a move that might
embarrass a senior officer in an adversary game cell.
There are more opportunities for intimidation during distributed gaming than co-located
gaming, in that direct communication between senior leadership external to the game
and individual players in the game cannot be blocked by the game director.
Impacts: Players
Recommendations: Some protection is possible by ensuring that individual names are not
attached to any game product viewable outside the Game Director’s team, and cell
player’s identities are hidden from the cell lead -- thus providing players with plausible
deniability. Cell leads, responsible for each cell’s game moves, tend to be senior officers
and can thus protect themselves. An obvious flaw is that within most military
communities people know each other and are familiar with their habits of speech and
writing.
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“Zoom” Fatigue
(Murray Dixson)
Effect: Physical and mental fatigue due to the unnatural nature of human communication on
Zoom-type platforms. Participants can lose focus and be distracted or lose interest. It's a
barrier that affects how a game is run and mitigating the effects need to be accounted
for in the game design.
Impacts: Anyone who is using Zoom-like platforms for the game.
Recommendations: There are several dimensions to Zoom fatigue that the experts are
researching and so there are a variety of remedies. The fundamental cause seems to be
information overload related to human communications and so game designs that
minimize that or make information more comfortably manageable should help. Some
suggestions are:
1. a person should configure the tool (Zoom etc.) so that they do not see their own
face,
2. configure the display to only show one person at a time (the speaker) (humans aren't
used to dealing with a sea of faces),
3. take frequent breaks from the game,
4. don't multitask with tasks outside the game, and
5. there may be evidence that the display should be configured to show the other
person's face neither too small nor too large - so their face appears more natural.
Reference: Bailenson, J. N., Nonverbal overload: A theoretical argument for the causes of
Zoom fatigue, Technology, Mind, and Behavior, Vol. 2, Issue 1, 23 Feb. 2021.

Hiding
(Tim Smith)
Effect: Game participants hide behind their “game icons” or the anonymity recommended
for dealing with the Intimidation effect reported in this section, and hesitate to
participate actively.
Impacts: Sponsors, Game Directors, Designers, Players, Adjudicators,
Facilitators/Moderators, Data Collectors, Analysts
Recommendations: Provide several written methods for participating such as forms, free
text documents, chats etc. in addition to verbal engagement. Facilitator monitors inputs
and privately calls on individual players who are avoiding engagement, this is easier
during a distributed game than a colocated one.
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Engagement

(Benjamin Gaches)
Effect: The lack of observable body-language creates uncertainty among game directors and
facilitators/moderators about the effect of the game on players’ attitudes and emotions,
player’s reactions, and how engaged players are in the game.
Impacts: Players, Facilitators/Moderators
Recommendations: Schedule regular check-ins and 'out of game' spaces to discuss with cells
and privately with individuals how the game is going. One would have such
conversations during a non-distributed game, one should explicitly design the equivalent
function into a distributed game.

Accessibility
(Sally Davis)

Impacts: Sponsors, Game Directors, Designers, Players, Adjudicators,
Facilitators/Moderators, Data Collectors, Analysts, people with disabilities, so anyone
performing any role
Recommendations: It starts by even recognising that disabled wargamers exist, and then
considering their existence at the planning stage, rather than waiting for them to arrive
at the door and point to the obvious and avoidable mistakes made, and being locked-in
to inaccessible solutions. Which requires active engagement with/representation of
disabled people on organising committees for events, before you've chosen platforms or
made their go-to solutions impossible. Virtual events can be tremendously inclusive, it
takes planning and a willingness to try.

Lack of appropriate facilitation skills
(Sally Davis)

Impacts: everyone in the distributed environment
Recommendations: Managing a virtual meeting/discussion requires different behaviours
than an in-person one. You have to call on people by name, you can't simply "go round
the room" for ideas, you need other ways to tell when people have finished a "jot down
some ideas" task, etc. It's not rocket science, but even after a year of lockdown some
people have picked up these skills and others are still cluelessly carrying on as if all the
usual body language cues were there to be read. Poor facilitation frustrates the purpose
of the meeting.

Loss of social cues other than speech
(Marc Gacy)

Impacts: Players, Adjudicators, Facilitators/Moderators
Recommendations: Incorporate more “non-game” time to allow for observation of visual
cues, vocal mannerisms, etc. outside the confines of the game.
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