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Abstract
The rapid evolvement of technology has given rise to new threats such as the spread of
misinformation and disinformation on social media. Therefore, it is vital intelligence analysts
have high quality training that teaches them effective decision-making when faced with these
potential threats. Wargames and interactive simulations have been found beneficial in
training and education. However, there is little research specifically assessing social media
simulations, and how they can be beneficial for the training of intelligence analysts. Using
Naturalistic Decision-Making as a guiding theoretical framework, this study examined the
decision-making processes of users during a wargame that utilised a social media simulation.
Hence, providing insight into how the social media simulation tool can be used to train
intelligence analysts to make effective decisions when faced with potential threat. The
present study was exploratory and utilised qualitative data extracted from semi-structured
focus groups from 21 participants who either worked or researched areas of interest to
intelligence analysts. Results revealed that participants decision-making was largely
influenced by the rapidity in which they could receive the information and their prior
experience, thus demonstrating support for the intuitive style of decision-making. The
practical implications of the present study are discussed and recommendations for future

research within the area are outlined.

Keywords: Wargames, Social Media Simulations, Intelligence Analysts, Decision-

Making

1.0 Introduction
1.1 Overview
The rapid growth of social media networking sites and media sharing technology has

led to a dramatic shift in how information is distributed and shared (Mayfield, 2011).
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Classified information can be leaked and exposed to millions of people within minutes, and
damning images or information can be shared with devastating effects (Mayfield, 2011).
While technology provides a method to connect or share with others, the rapidly growing
cyberspace also means that individuals and organisations can become vulnerable and exposed
to attacks from both state and non-state actors including activists, non-governmental
organisations, protest groups, regular citizens, and governments (Agrafiotis et al., 2018;
Shirky, 2011).

Intelligence analysts play a vital role in national security and defence by protecting
military forces, governments, and the public from these threats (Gookins, 2008). Intelligence
analysts are experts responsible for gathering and screening open-source intelligence
(OSINT), which is information that is unclassified, freely, and publicly available, such as
social media posts (Akhgar et al., 2017). Through social media, intelligence analysts can
monitor certain communities, groups, or individuals who may pose a threat to national
security. Further, they can analyse data that may suggest the occurrence or a growing risk of
violent behaviours or events such as organised riots (Tropotei, 2019). When faced with a
potential threat, intelligence analysts must quickly generate an appropriate course of action or
decision, or immediately report their analysis to decision-makers (Chin et al., 2009; Elm et
al., 2004).

Intelligence analysts operate in extremely demanding environments. In addition to
dealing with complex and large volumes of information, which can often be false or
irrelevant, intelligence analysts also face time constraints and high levels of pressure. Failure
to correctly identify or assess a threat, can result in detrimental consequences such as
destruction and the loss of civilian lives (Chin et al., 2009; EIm et al., 2004). For example,
intelligence analysts have often been heavily criticised for not anticipating mass casualty

events such as the September 11 attacks (Hedley, 2005).
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Due to evolving technology, intelligence analysts are now faced with tackling new
and complex types of threats such as hybrid warfare and tactics that fall in the ‘grey zone’,
which are defined as strategies that do not cross the threshold of kinetic warfare (Dowse &
Bachmann, 2019). For instance, an example of grey zone tactics includes the spread of
misinformation and disinformation for influence on social media. Misinformation is
information that is wrong or misleading regardless of the intent, whereas disinformation is
information that is deliberately falsely created to cause disruption or manipulate public
opinion (Azad & Haider, 2020; Stahl, 2006; Wither, 2016).

Given the rise in these types of threats, it is crucial that intelligence analysts have
high-quality training in which they are taught how to make quick and effective decisions
when faced with these threats. Wargames have been used for centuries within the military to
teach better decision-making and can be defined as, “any type of warfare model or
simulation, not involving actual military forces, 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” (Perla, 1990, p. 274). Through wargaming, it is believed
individuals gain greater understanding and insight into their own decision-making processes
which in turn leads to better-informed decision-making in the future (Perla & McCrady,
2011).

A wargame that uses a social media simulation would allow the decision-making
processes of intelligence analysts, and how they respond to threats on social media such as
misinformation and disinformation, to be observed in a low-risk environment. Research
suggests that social media simulations have been found effective in training and teaching new
skills (DiFranzo et al., 2019; Gordillo et al., 2021; Reeves & Crowther, 2019), however, there

is little research into how social media simulations can be used to train individuals to improve



EVALUATION OF A SOCIAL MEDIA SIMULATION FOR DECISION-MAKING 10

their decision-making on a tactical, operational, and strategic level in the national security
and defence systems.

Using Naturalistic Decision-Making Theory (Klein et al., 1993) as a guiding
theoretical framework, the aim of the present study was to examine the decision-making
processes of users during a wargame that uses a social media simulation as part of the
experiment. The findings will inform how social media simulations can be used to train
intelligence analysts to make effective decisions when faced with potential online threats
such as misinformation and disinformation.

1.2 Hybrid Warfare & the Grey Zone

Rapid advancements in technology and globalisation have forever changed warfare
within the 21% Century (Azad & Haider, 2020). In the last few decades warfare has evolved
from traditional forms of combat to unconventional yet powerful methods that can cause
devastating effects. Hybrid warfare is a term often used to capture the complexities of these
modern-day warfare approaches that often do not involve open or physical hostilities, and do
not always have obvious intentions (Dowse & Bachmann, 2019). Hybrid warfare is a
combination of both conventional methods of warfare and grey zone tactics. Its purpose is to
discredit or disrupt the opposing side without crossing the threshold of war (Dowse &
Bachmann, 2019).

It is the ambiguity of the grey zone that makes warfare conducted within this realm so
powerful. The intentions behind the actions are often blurry and therefore are very much open
to interpretation. Producing an appropriate response to these forms of attacks is no easy feat
for military forces and intelligence analysts (Banasik, 2016). Should they decide that the
action is not intentional, unable to confirm who conducted the operation or believe it is not
worth responding to, they run the risk of not tackling a threat that may end up having

significant repercussions (Dowse & Bachmann, 2019). However, if they miscalculate the risk
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of threat and exaggerate the threat, they may then face the consequence of “blowback’ which
refers to the unintended consequences of an operation that are felt by those responsible for
the initial operations and sometimes the population of the government (Porche et al.,
2017). Therefore, it is not just the military who are vulnerable to the repercussions of these
newer types of warfare but also the country’s civilian population. This is particularly relevant
when considering the impact of grey zone warfare in a society that is heavily dependent on
technology, and therefore vulnerable and exposed to online influence campaigns (Agrafiotis
etal., 2018).
1.3 Misinformation and Disinformation

One form of grey zone warfare is the creation and spreading of misinformation or
disinformation for influence (De Ridder, 2021; Lewandowsky et al., 2013). Misinformation
and disinformation can have significant and detrimental real-life outcomes as evident in the
case of Russia’s interference in the 2016 U.S. Elections. During this period, Russia was
accused of running influence campaigns by setting up troll farms and online bots to generate
millions of fake Twitter and Facebook accounts and posts that comprised of politically biased
information (Badawy et al., 2018; Ohlin, 2016). This caused significant real-life impacts such
as the swaying of election results, and instability in the U.S social system through social
polarisation (Levy & Razin, 2020). Ultimately, this was the result of many social media users
failing to distinguish fake posts and circulating false information to their online audience who
in turn were likely to do the same (Figueira & Oliveira, 2017). Therefore, making the spread
of false information increasingly difficult to stop (Stahl, 2006).

Misinformation, even when shared with pure intents, can be just as harmful as
disinformation. For example, some people such as conspiracy theorists do not believe they
are operating under malicious pretence but are providing a community service by revealing

and distributing information that has been covered up by governments or organisations (De
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Riddler, 2021). However, while shared with the best intentions, false information can still
result in violent outcomes such as in the case of PizzaGate.

PizzaGate is a conspiracy theory that was initially circulated during the 2016 U.S.
Election period, which alleged that Hillary Clinton was running a child sex-trafficking ring in
the basement of a local pizza bar called Comet Ping Pong Pizzeria located in Washington,
D.C. (Bleakley, 2021). This conspiracy theory quickly went viral on social media and led 28-
year-old, Edgar Maddison Welch, to drive from North Carolina to Washington to conduct his
own investigation accompanied with weapons. Welch thoroughly searched the restaurant,
threatened staff, and fired his weapon more than once. However, failed in finding any
evidence of the supposed sex-trafficking (Guadagno & Guttieri, 2021).

This example highlights that misinformation and disinformation on social media, even
when shared with good intentions can have violent consequences and poses significant risks.
Thus, it is crucial that intelligence analysts can quickly and successfully identify
misinformation and disinformation that may have the potential to cause detrimental real-life
impacts.

1.4 Wargames for Decision-Making

Through wargaming, players are presented with an artificial representation of a
scenario or conflict for the purpose of teaching a particular goal or skill through activity (Al-
Elg, 2010). By undertaking a role as an active participant rather than a spectator, players
navigate the scenario by following a set of rules and procedures and making a series of
decisions that ultimately affect the outcomes (Perla, 1985). Much in the same way that
Aviation Training Devices are used to train pilots to fly in adverse conditions (Bernardes et
al., 2015), wargaming has been used for decades within the military for education, training,

and research purposes (Perla & McGrady, 2011).
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The purposes and benefits of wargaming are multifaceted with one of those key
advantages being its ability to provide a fascinating window into human decision-making
processes and human interactions for the purpose of strategic advantage (Reddie et al., 2018).
For instance, through wargaming, designers can observe how players interact with one
another, how they rationalise, justify and execute decisions, the challenges and issues faced,
and the information required for players to make effective decisions (Perla & Barrett, 1985).
This research can then be used to provide insight into the complex dynamics of warfare and
the processes of decision-making, and how military personnel can be trained to make better

informed decisions (Perla & Barrett, 1985).

Furthermore, although wargames are synthetic, the high level of engagement and
concentration required may feel very real for players as they are encouraged to make
decisions while also justifying and explaining their decision-making to others (Perla &
McCrady, 2011). By taking responsibility for those decisions and facing the consequences of
their choices, whether it be positive or negative, players may gain greater understanding and
enlightenment into their own decision-making processes. Ultimately, leading to better
decision-making in the future (Perla & McCrady, 2011).

During wargaming, players can also learn from one another whilst exchanging ideas
and information, and engage with unexpected and uncommon situations which they are
forced to confront and learn from despite it being uncomfortable or foreign (Page 2016; Perla
& McGrady, 2007). Hence, wargaming allows for military forces to practice and prepare for
how to respond to potential future threats, and examine their own learning and decision-
making processes for the purpose of improving these mechanisms (Page, 2016).

1.5 Simulations for Training and Social Media Simulations
One form of wargaming is interactive simulations in which users are presented with a

representation or abstraction of a certain environment or activity which the user learns about
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through their interaction with the simulation (Chung, 2016; Reddie et al., 2018). Simulations
are commonly used within defence for training, to teach specialised skills, and to support
better decision-making (Chung, 2016). For example, one such simulation used by defence is
Operation Flashpoint, Virtual Battlefield Systems (VBS1), which is currently being used to
train and support military forces operating in tropical wet seasons in Darwin (Carpenter &
White, 2005).

There are many benefits to the use of simulations within defence. First, simulations
are a cost-effective and efficient way for military forces to evaluate different operations,
strategies, and tactics within a short period of time (Padilla, 2012). Further, simulations allow
for repetition, meaning that military personnel can engage with the simulation many times to
effectively train for missions and to acquire specialised skills (Padilla, 2012). Moreover,
simulations allow military personnel to prepare for situations that may be too risky or
difficult to undertake in a real-life setting, such as interacting with social media spaces
(lyengar et al, 1999).

The social media environment is a highly complex space to research and examine due
to privacy, confidentiality, and ethical concerns (Hunter et al., 2018). Studies have shown
that most users of social networking sites do not read the terms and conditions and have little
understanding of their permissions and privacy (Kempa, 2015). This raises issues for
researchers as to whether social media content is public information, and whether the users
have consented for their data to be used in a different context than what they originally
intended (Hunter et al., 2018). Moreover, when researching the social media environment,
researchers run the risk of exposing users to harm (Hunter et al., 2018). For instance, if
researchers wished to examine how users would authentically respond to misinformation and
disinformation, they could post information that was false. However, they would then be

exposing users to information that could be distressing and potentially dangerous, thus
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violating ethical boundaries. Hence, a social media simulation is an effective alternative to
examining online behaviour without the risk of violating these boundaries.

A social media simulation could mimic popular networking sites such as Facebook or
Instagram and allow users to partake in typical online behaviours. For example, creating
profiles, commenting on posts, sending or receiving messages, checking notifications, and
viewing other profiles (Garaizar & Reips, 2013). Thus, providing researchers with the ability
to examine how users respond when faced with misinformation and disinformation online, in
a low-risk environment that poses no risk or real-life consequences to the user.

Social media simulations have been found to be effective in enhancing digital literacy,
the ability to detect grooming behaviours online, and knowledge of responsible use of
technology (DiFranzo et al., 2019; Gordillo et al., 2021; Reeves & Crowther,

2019). However, despite the growing risk of online attacks, such as misinformation and
disinformation, there is little research specifically into how social media simulations can be
used to train intelligence analysts to detect and combat these threats.

1.6 Naturalistic Decision-Making Theory

To fully capture the decision-making processes of intelligence analysts, it is not only
important to observe the decisions they make, but also to understand the mechanisms that
underlie their decision-making processes. Naturalistic Decision-Making Theory refers to an
attempt to understand how people realistically make decisions in complex or time-sensitive
real-world settings (Klein & Klinger, 2008). According to the Naturalistic Decision-Making
framework, complex situations in real-life are often marked with different key features which
can include factors such as uncertain or continually changing environments, ill-defined tasks,
time pressure or personal consequences for error, competing goals, and organisational groups

and norms (Gore et al., 2015; Klein & Klinger, 2008).
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With so many factors to consider and navigate in complex environments, it is believed
then experts rarely have the cognitive capacity or the time to be able to carefully consider all
the available options, evaluate all their disadvantages and advantages, and then choose the
most optimal time-efficient and workable option (Klein & Klinger, 2008). As such, the
Naturalistic Decision-Making framework proposes that decision-makers in real settings
heavily rely on intuition (Klein et al., 1993).

The “Intuitive” style of decision making, is a proposed style of decision-making in
which decisions made are rapid, automatic, and require little cognitive capacity or awareness
into how these decisions are made (Kaufmann et al., 2014). These decisions are based on
vast amounts of prior expertise, information, and knowledge that has been acquired primarily
through associative learning and has been stored in the long-term memory (Salas et al.,
2010). Ultimately, these types of decisions are associated with positive decision outcomes in
challenging and complex environments in which the decision-maker may experience high
stakes, constrained time limits, or limited available information (Kaufmann et al., 2014).

In complete contrast, the opposing style is known as the “Rational” system in which
the decision-making process is slow, controlled, effortful, analytical, and requires high levels
of cognitive ability (Hodgkinson et al., 2009). Decision-makers use rules, gather vast
amounts of information, and follow a structured process by evaluating the strengths and
weaknesses of each alternative, before making a decision that appears most optimal based on
their careful and detailed analysis (Hodgkinson et al., 2009).

There is evidence to suggest that Naturalistic Decision-Making can be a useful theory
to better understand how experts make decisions in natural environments or simulations that
represent the environment. For example, an early study into Naturalistic Decision-Making
examined a group of experts who worked in difficult environments such as firefighters and

pilots (Klein et al., 1993). Results revealed that decisions made by these parties were based
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on their evaluation of the situation and refreshing their situation awareness from experience,
rather than generating multiple options and comparing them to one another (Klein et al.,
1993). Thus, ultimately showing evidence in support of experts operating under the
Naturalistic Decision-Making framework when in challenging environments (Klein et al.,
1993).

Based on the literature, it would appear plausible to suggest that intelligence analysts
would use their intuition to guide their decision-making. Indeed, there is some literature in
favour of intelligence analysts operating under the Naturalistic Decision-Making framework,
however, this research is limited (Gore et al., 2018). Therefore, one way of examining this
relationship further is to investigate whether intelligence analysts are more likely to rely on
their intuition to make decisions rather than using analytical means. For instance, when faced
with a potential threat that they must respond to, are they able to quickly make a decision by
drawing upon their past experience, as the Naturalistic Decision-Making framework would
suggest.

1.7 Present Research

While simulations have been widely considered beneficial in training and education,
there is little research conducted specifically into social media simulations despite the
growing risk of online threats such as misinformation and disinformation. The present study
aimed to build upon this growing area of research by conducting a wargame that used a social
media simulation, which would allow for the creation, dissemination, and collection of
information for analysis to inform decision-making during the wargame. Thus, examining
how intelligence analysts respond to misinformation and disinformation, and how the social
media simulation could be used in the context of training intelligence analysts to develop

better decision-making skills when faced with similar threats in real life.
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According to the literature, wargaming is often considered exploratory in nature as it
is rarely ever used to disprove theories or prove concrete hypotheses but rather it is intended
for the purpose of highlighting new issues and providing interesting insights and lessons into
the processes observed (Perla, 1985). When considering this factor in conjunction with the
limited amount of current research in the area, there was strong rationale for the present study
to be exploratory in nature. Thus, qualitative data was used to provide a foundation for this
developing area of research, and to allow the exploration of more complex and rich data.

As the present study was exploratory, a general set of aims were established rather
than concrete hypotheses. The primary aim of the present study was to examine how a social
media simulation could be used to train intelligence analysts by examining their decision-
making processes when faced with disinformation or misinformation. To do so, the current
study was particularly interested in the factors that influenced participants decision-making
and how they made decisions. For instance, whether intelligence analysts were more likely to
use an intuitive style of decision-making over a rational style of decision-making as the
current literature would suggest. In addition, the present study also aimed to explore any
insights and lessons derived by the participants as the literature has demonstrated that insights
obtained during a wargame can result in better decision-making in the future. Lastly, the
study aimed to examine whether participants found the social media simulation a useful and
beneficial tool in training and felt it would help improve their decision-making processes if
faced with a similar threat.

2.0 Method
2.1 Participants

The study utilised purposeful sampling to recruit participants. Participation was

sought from Australian Department of Defence (ADF) employees and researchers from The

University of Adelaide who either worked or researched areas of interest to intelligence
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analysts. These individuals were contacted by email and invited to participate in the
wargame. A total of 21 participants partook in the wargame, with a total of 21 usable
responses received for the qualitative data. From the demographic data, it was ascertained
that in total, 14 participants identified as Male, and 7 participants identified as Female.

There were 4 participants who opted not to state their age group or prior experience.
Of the remaining 17 participants who did provide this demographic information, a total of 3
participants specified they were in the 18-29 age group, 5 participants were in the 30-39 age
group, 3 participants were in the 40-49 age group, and 6 participants were in the 50-69 age
group. Further, 2 participants specified they had used a social media simulator a few times, 4
participants indicated they had used it once, and 11 participants indicated they had never used
a social media simulator before. Of the participants who had prior experience with social
media simulations, 5 participants indicated that they had used a simulation prior as part of a
wargame, and 1 participant indicated that they had used it as part of research.
2.2 Materials
2.2.1 Social Media Simulation

The wargame used a social media simulation tool that is available within ADF and
can be used in ‘real-time’ for training and wargaming exercises. The tool mimicked the
features of popular networking sites such as Twitter and contained an existing library of
information. However, more content was generated by the bots that populate the simulation,
and participants were responsible for generating new and specific content for their team, and

for controlling when this information should become available to other users.

2.3 Measures
2.3.1 Demographic Information
Participants’ demographic information was collected using a written survey prior to

the wargame (See Appendix A [full survey attached]). Participants were asked their age,
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gender, current job position, and their prior experience with social media simulations These

details are outlined above in Section 2.1.

2.3.2 Decision-Making Process, Lessons, and Insights

To gain insight into the decision-making processes of participants during the
wargame, participants were asked to complete a series of semi-structured focus groups after
each turn of gameplay, which were led by researchers from the Department of Defence,
Defence Science and Technology Group (DSTG). The wargame consisted of a total of four
turns, with each turn comprising of four actions that each team was able to make during the
turn. During the semi-structured focus groups, participants were asked a series of open-ended
questions to explore the influences on their decision-making. The questions asked by
researchers included prompts such as, (A)Why did you make the actions that you did this
round? (B)What shaped your decision? (C) What were you thinking when you made this

decision? (D) What factors influenced your decision?

Following the wargame, semi-structured focus groups were conducted with
participants to explore their experiences with the social media simulation. These open-ended
questions attempted to explore whether participants had found the social media simulation a
useful tool, and what lessons and insights they gained from their experience. The questions
asked by researchers included prompts such as, (A) If or how did the social media simulation
make you think about your own decision-making processes? (B) Did you feel the social
media simulation would help you make better decisions in the future if faced with a similar
threat? (C) What lessons or insights did you gain from the social media simulation? (D) Was
the simulation useful in gathering relevant information? (E) How did you use the simulation
to publicise your own teams' narrative/actions to influence other participants during the

wargame.
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2.4 Procedure

Following approval by the DSTG Low Risk Human Ethics Committee, participants
were recruited for a study entitled, “Evaluation of a Social Media Simulator for Decision-
Making in Information Operations and the Training of Intelligence Analysts”. After reading
the Information Sheet, Consent Form, and the DSTG Guidelines for volunteers, and
providing consent, participants were asked to complete a written survey comprising of
demographic questions prior to the wargame. Participants then partook in the wargame in
which they were asked to complete a series of semi-structured focus groups after each turn of
gameplay regarding their decision-making. Following the wargame, semi-structured focus
groups were conducted with participants to explore the insights and lessons gained by
participants during the wargame. The focus groups were conducted within the teams that
participants were allocated to during the wargame. There were five teams in total with an

individual researcher assigned to each team.

3.0 Results

3.1 Analysis

Interviews from the semi-structured focus groups were transcribed verbatim by
researchers. As the data was qualitative, it was then analysed using the method of thematic
analysis which allows for the identification, analysis, and reporting of important themes
(Braun & Clarke, 2006). Based on this approach, the data was analysed following six phases
which included the following: ‘Familiarising yourself with your data’, ‘Generating initial
codes’, ‘Searching for themes’, ‘Reviewing themes’, ‘Defining and naming themes’ and
‘Producing the report’ (Braun & Clarke, 2006). Microsoft Excel was used by researchers to

input data and categorise the data into themes.
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The thematic analysis resulted in three key themes being identified in relation to the
influences on participants’ decision-making, and three key themes regarding the lessons and
insights gained by participants. The following section will discuss these results in detail. A
total of 21 participants participated and provided comments during the semi-structured focus

groups with a number code used to identify each participant.

3.2 Qualitative Results
3.2.1 Influences on Decision-Making
3.2.1.1 ‘The Delivery of Important Information Regarding the Wargame Scenario’

When considering the influences on participants’ decision-making process, a
prominent theme that emerged from the dataset was regarding how information about the
wargame scenario was provided. Information about the wargame scenario and accompanying
materials were shared with participants at the beginning of the wargame. Participants were
not provided nor allocated extra time to read through this material. However, as shown by
participants' comments below, participants felt that this information should have been
provided sooner and that time should have been allocated to allow them to read through, and
to fully grasp and process the information.

“They could possibly just set time aside at the beginning, like an hour or two, where

we absorb all the information, and discuss before impacting the exercises. ” (#11).

“There was probably a lot of stuff we missed, that could have been pre-reading some

of that.” (#8).

As a result of not being able to process the information, many participants felt they
lacked the necessary knowledge and understanding to make well-informed and effective
decisions during the action rounds. For instance, as highlighted by a participant’s comments
below, some participants did not understand what the problem was that they were trying to

resolve or their purpose, which impacted on their decision-making process when strategising.
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“The information was there, but you need more comprehensive time to assimilate the
circumstance because sometimes you need to actually work out what the problem is
that we're trying to solve.” (#10).

Participants also commented that they spent a substantial amount of time reviewing
information which meant they had less time to strategise and plan. Hence, hindering effective
decision-making processes, as participants felt pressured by the time constraints or felt they
did not have enough time to effectively strategise as shown by participants’ comments
below.

“We almost needed time to think of ideas and then actually post those ideas. We sort

of having time to think of those ideas and then suddenly we got to run it to the table,

but we haven’t done anything.” (#2).

“From the brief to the decision, it was very short, and so there was a lot of reacting

rather than planning or strategising.” (#10)

Evidently, the method in which the information about the wargame scenario was
delivered had a substantial impact on participants. By not providing enough time for
participants to read through and process the information, participants struggled with time
constraints, and a lack of knowledge and understanding. Ultimately, hindering their decision-
making processes or changing the course of them altogether if they had all the information.
3.2.1.2 ‘Prior Experience’

A prominent theme that emerged from the dataset was the relationship between prior
experience and decision-making. When asked about what influenced their decision-making
processes, participants frequently commented that they drew upon their prior experience and
knowledge. As demonstrated by participants' comments below, this experience came from a
wide variety of sources.

“Well for me its previous experience with the previous wargame.” (#1).
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“An experience for me is previous work with different actors including governments,
and also my own personal background and experience that | bring to the decision-
making process.” (#11).

“I come from a politics background so previous knowledge I guess for me.” (#3).

Participants commented that they felt this prior experience was advantageous to their
decision-making process. For instance, as demonstrated by participants’ comments below,
prior experience allowed participants to strategise more effectively as they had greater insight
into the probable outcomes of the action.

“It was really previous experience about how influence campaigns work, and you

know, you either distract from the problem or you gather some force for the personal

issue or event, and you make it a non-issue and non-significant event.” (#3).

“What also helps, in my experience was trying to drill from uh previous experiences,

you know so we can look at one thing, or we can look at the same thing and have

different interpretations of it, so trying to look at it from there, things from that
perspective, and anticipating the next and then strategising and consulting that line. ”

(#11).

Comments coded into this theme demonstrated that prior experience had a significant
influence on participants' decision-making and that participants viewed this as an advantage
on their decision-making processes.
3.2.1.3 ‘The Quantity and Speed of Information’

An emerging theme from the data revealed that the abundance of mass and complex
information had an impact on participants’ decision-making. Participants noted that the influx
of information on the social media simulator made it extremely challenging to manage and
find relevant information. As a result, participants felt their decision-making was hindered as

they often wasted substantial time trying to find relevant information. In addition, as shown
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by participants’ comments below, participants frequently felt overwhelmed and confused at
times by the massive amount of information they were receiving from various sources.

“Staying on top of what was happening as best as we could, responding to things, and

just letting you know that they needed to be responded to, and how and from where,

was a ridiculous task.” (#2).

“That was part of the difficulty I had with the feed, because I couldn’t tell what order

this stuff is coming in, why am | getting, a hundred tweets from CosmicGnome101,

and only a couple from other things.” (#10).

The abundance of information meant that participants often did not have the time to
properly distinguish between false or real information or verify the information. Rather,
participants had to strategise and make decisions based on the information they could get the
fastest as demonstrated by a participants comment below.

“I would say, whatever is quickest, if you are trying to do everything, but everything

is within a day, so whatever is going to get you the most information as fastest as

possible. You are probably not going to double check and verify, you are probably
just going to go, right, what's happening, and grab that and move on with that ... it's
more like having a quick skim, anything popping out, no, okay move onto the next
news article. So, there is more popping out, then you make the decision. So, it's kind
of like, what can I get fast to influence my decision.” (#2).

Evidently, participants were heavily influenced by the abundance of information and
the time that was spent trying to manage and find relevant information. Consequently, this
meant that participants heavily relied on and based their decision-making on information they

could get the fastest regardless of whether this information could be verified.
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3.2.2 Insights and Lessons Learnt
3.2.2.1 ‘Greater Awareness into Misinformation’

The first theme identified regarding the insights and lessons learnt by participants
referred to misinformation. Participants commented that after partaking in the simulation,
they felt they had greater awareness into the ease and carelessness in which misinformation
could spread. Participants shared insight into how easily misinformation can be circulated
and spread by actors who are not concerned with the credibility of information as
demonstrated by participants’ comments below.

“Misinformation is cheap, its cheap to lie, its much less cheap to be accurate,

especially when the access to what is accurate in this situation is quite difficult.”

(#9).

“Journalists are lazy, you know pretty much now, journalists sit there, look for a
tweet, and then that becomes new info, and its one person’s opinion.” (#10).
Participants also noted that misinformation often caused influxes of information

which made it extremely difficult to distinguish between false and true information. As
demonstrated by a participant’s comment below, this provided insight into how difficult it
can be to determine the credibility of information or the actor.

“That really looks like a fake account, but I can’t be sure because of the stupidity that
people post online daily and those are real accounts. It doesn’t conclude stupid things
on here not being real as well.” (#15).

Comments within this theme also referred to participants indicating that false

information often made it difficult to find and monitor the relevant information. As a result,
they gained greater understanding into the many different factors decision-makers must

consider when monitoring information as shown by a participant’s comment below.
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“Cyber scandals or such trending news can sometimes derail some of the priorities
that decision-makers are already paying attention to. So, there are all these moving
parts that need to be taken into account at the same time.” (#11).

Comments coded into this theme demonstrated that participants appeared to gain
greater awareness of the influence and power of misinformation. Particularly, participants
demonstrated insight into how rapidly misinformation can be spread and the difficulty that
misinformation poses in that relevant and accurate information becomes increasingly difficult
to find and monitor.
3.2.2.2 ‘Greater Awareness into the Difficulty of Managing Multiple Profiles’

The second theme identified regarding the insights and lessons learnt by participants
referred to the management of multiple online profiles. Participants commented that
managing multiple profiles on the social media simulation was extremely challenging from a
practicability perspective as demonstrated by a participant’s comments below.

“We have at least nine accounts, plus the official ones that we got to hold to, it’s a

dozen accounts but it's such a pain in the backside to switch between, and you just up

just kind of sitting at one account for a while and that sort of shapes your thinking as
you come up with a great idea and then go oh no, I will have to log out of this account
and log into another one.” (#5).

In addition, to the practical aspect of managing multiple profiles, participants also
shared they felt they gained insight into how difficult it is to manage multiple personas when
attempting to influence others and when trying to control the strategic narrative as shown by
a participant’s comments below.

“I think it pointed out how much effort it can be to manage several identities at once

... S0 if you are doing it manually, what goes into it, and I knew of that already but

once you have done it for real its little bit more eye-opening, so you know trying to
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keep the personas straight and then one started veering to the other but trying to

make that look sensible at the same time was interesting.” (#15).

Comments coded into this theme demonstrated that participants gained greater
awareness and insight into the complexities and challenging nature of managing multiple
identities at once when trying to influence and control the strategic narrative.
3.2.2.3 ‘Useful Tool for Training’

Another insight shared by participants that was evident from the qualitative data, was
that participants felt the social media simulation would be a useful tool for training. As
evidenced by a participant’s comment below, participants indicated that the social media
simulation had potential to become an effective training tool for high level decision-makers.

“I think there is an opportunity now to create a tool that could be very effective in

training, particularly senior military and whole governments. ” (#3).

Participants also referenced specific situations in how they felt the tool could be
useful. For example, participants indicated that the social media simulation could be used to
train intelligence analysts to develop better awareness and understanding into early warning
signs of real-life risk. As demonstrated below, one participant referenced the January 6%
Capitol Riots and how a social media simulation tool could have assisted in preventing this
occurrence.

“I think it’s a situational understanding of those early warning indicators, you know,

a change in population sentiment or disenfranchising. ... when you look at the

January 6™ [riots], had they been tracking social media they would have known that

hundreds and thousands of people, who were against the election were coming to the

capitol, so what are the actions that needed to be taken.” (#6).

Furthermore, participants also noted how the social media simulation could be used

by intelligence analysts to practice repetitively. As demonstrated by a participant's comment
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below, participants felt this would be extremely beneficial as this would allow the individual
to receive feedback on their performance.

“If we sat down and went through all the tweets like a football team goes through

their players right, like this is good, this is bad, for whatever reason. You would be

able to teach a team how to think on their feet within boundaries...,if I was going to be
an information warfare guy, | would want this for weeks and weeks to work out what
is expected of me and what is it that they want.” (#11).

Comments coded into this theme demonstrated that participants felt the tool had the
potential to be useful and beneficial in the training of intelligence analysts. Participants
commented that the tool could be used to train intelligence analysts by teaching them to
identify early warning signs, and for practice and feedback. Thus, ultimately contributing and
leading to better decision-making.

4.0 Discussion

The present study explored the decision-making process of individuals while using a
social media simulation available within the ADF. While simulations more broadly have been
shown to be effective and useful in training, education, and knowledge, there is very little
research into the benefits of social media simulations specifically. However, given the
growing risk of online threats such as misinformation and disinformation, there is a clear
need for intelligence analysts to have high quality and effective training. Hence, the present
study aimed to contribute to the current literature field by conducting one of the first few
studies into how a wargame using a social media simulation can be used to assist and train
intelligence analysts to make better informed decisions when faced with potential threat. The
following section below will discuss both the theoretical and applied contributions of this

study, and highlight suggestions and directions for future research.
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4.1 Theoretical Contribution

This study aimed to contribute to the current literature by gaining insight into the
decision-making processes of individuals and how social media simulations can be used to
train intelligence analysts to make better decisions when faced with similar threats in real-
life. To do so, the present study sought to examine what factors influenced participants'
decision-making. Results revealed that participants’ decisions were influenced by three key
factors which included, ‘the delivery of important information regarding the wargame
scenario’, the quantity and speed of information’ and ‘prior experience’. These key influences
that impacted participants’ decision-making processes demonstrate support for participants
making decisions using Naturalistic Decision-Making.

According to the Naturalistic Decision-Making framework, decision-makers in real-
life settings often rely on their intuition (also known as past experience and knowledge) to
make decisions in complex and challenging environments in which they are constrained by
external factors such as time pressure, and either a lack of or an abundance of information
(Klein et al., 1993). As demonstrated by the present research, participants were often
hindered by time pressures or the lack of accessible information. As such, participants often
quickly made decisions based on the information they had and what information they could
get the fastest, rather than utilising a slow and carefully considered process in which they had
all the information and considered all options. Additionally, in further support of participants
operating under Naturalistic Decision-Making, participants commented that they frequently
drew upon their past experiences which allowed them to make quicker and more effective
decisions as they had more confidence and certainty in the outcomes. When considering these
factors, it is evident that this style of decision-making is most reflective of the initiative style

of decision-making rather than the rational style of decision-making. Thus, based on these
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findings, there appears to be evidence to plausibly suggest that participants utilised
Naturalistic Decision-Making when making decisions during the social media simulation.

This finding contributes to the current literature by expanding on previous research
which has demonstrated support for intelligence analysts operating under the Naturalistic
Decision-Making framework (Gore et al., 2018). As this type of decision-making is
associated with better decision outcomes in difficult and time-sensitive environments
(Kaufmann et al., 2014), this is a positive finding as it demonstrates that intelligence analysts
are likely to utilise an advantageous style of decision-making. Evidently, when working
within demanding situations, there is little capacity for individuals to carefully consider all
their options and follow a structured process. Therefore, prior experience and knowledge are
extremely valuable for individuals when working and making decisions within these
challenging environments.

Further, an interesting but unintended finding was that participants felt frustrated with
the method in which they received information. For instance, participants frequently
commented that they felt their decision-making processes were hindered due to not being
given enough time to process the information provided before being forced to make
decisions. However, despite their frustrations, the time constraints and pressures that were
placed on participants were purposeful to make the experience more reflective of the
challenging real-life environments that intelligence analysts often operate in. Ultimately, this
finding highlights that participants may have not made the association between the social
media simulation and its applicability to real-life. Therefore, future studies may choose to
explore how to make the real-life applicability of the social media simulation more apparent

to users.



EVALUATION OF A SOCIAL MEDIA SIMULATION FOR DECISION-MAKING 32

4.2 Applied contribution

The results demonstrated that participants gained greater insight and awareness into
the ease and rapidness in which misinformation could be spread and the complexities
involved when monitoring online information. For example, how difficult it is to manage
several online profiles. This finding was positive as research has consistently demonstrated
that gaining greater awareness of an issue can result in greater insight and more effective
decision-making when faced with a similar threat (Perla & McCrady, 2011).

The findings demonstrated that participants found the social media simulation an
effective and beneficial tool for training. Participants commented that they felt that the social
media simulation could be used to train intelligence analysts to monitor and detect early
warning indicators of real-life threat such as organised riots like the January 6™ Capitol Riots.
In addition, participants felt the social media simulation was extremely beneficial as it
allowed for repetition which then allowed for feedback on their performance. Thus, they
could gain insight into what constituted a good/bad decision which ultimately would lead to
better decision-making. While this study was exploratory in nature, these findings provide an
early indication into usefulness and benefits of social media simulations in the training of
intelligence analysts. This provides strong rationale for the investment and continuation of
research regarding social media simulations in training.

4.3 Limitations and Future Directions

The current study has contributed to the literature field by providing insight into the
decision-making processes of individuals who work with complex volumes of data such as in
the case of intelligence analysts. Nonetheless, there are several limitations that must be
considered.

First, it is important to note that the outcomes of wargames are never pre-determined

but are dependent on the actions and decisions made throughout by participants. However,
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human decision-making is complex, unpredictable, and sensitive. A single factor can have a
significant impact on any of these processes. Therefore, due to the many variables that can
influence decision-making, it is believed that no wargame will ever be the same (Perla,
1985). Consequently, the present study is limited in that it is unlikely that it will ever be able
to be fully duplicated and produce the same conclusion. Nonetheless, while the wargame is
unable to be duplicated there may still be benefit in the replication of the present study. While
the final outcomes might differ, the same key patterns and themes that were found in the
current study are still likely to emerge. Thus, helping to increase the generalisability and
reliability of the present finding. Hence, future research may benefit from replicating the
present study with an equal or larger sample.

It is also worth noting that participants in the present study were recruited using a
purposive sampling technique. The researchers were aware prior to the study that all
participants either researched or worked within areas related to intelligence analysts.
However, for future research it would be beneficial for a question to be included about how
long the individual has worked in the role. This information would be valuable as it would
allow researchers to observe how participants’ specific experiences influence their decision-
making and any relationships between years of experience and decision-making.

Further, it is important to note that the present study utilised qualitative data extracted
from focus groups. As this study was exploratory this method was considered appropriate,
however this does result in a limitation. An individual researcher was assigned to each team
to conduct a series of focus groups after every round. However, given the nature of semi-
structured focus groups, the researcher may not ask all questions or may ask additional
questions that were not planned in advance to explore an interesting or unexpected point that
has been raised. Further, the focus groups are primarily guided by the participants, meaning

that at times some participants may choose to answer more than others, or others may choose
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not to answer the question at all. Consequently, while the data was analysed by identifying
the most prominent themes that emerged from the dataset, these findings may not be
applicable or reflective of all participants. Therefore, future research would benefit from the
additional use of written surveys or structured individual face-to-face interviews to
thoroughly capture all participants’ experiences with the social media simulation.
4.4 Conclusions

The rise and evolution of technology has led to an increase in online threats such as in
the case of misinformation and disinformation which can result in dire consequences and
real-life risk. It is vital that intelligence analysts have quality and effective training to
identify, monitor, and accurately assess these potential threats. The present study has
provided valuable insight into the decision-making processes of intelligence analysts and how
social media simulations can be utilised in their training to assist decision-making. The
results suggest that social media simulations appear useful for the training of intelligence
analysts and that there is strong rationale for research within this area to expand. Future
research that replicates the present study and uses other methods such as structured individual
interviews would increase the reliability and generalisability of the present findings.
The current study continues paving the way for future research within this area and has
provided recommendations for the ongoing growth and development of social media

simulations.
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Language {usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files {e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revicion, is sent by e-mail.

Submit your articie
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PREPARATION

Queries
For questions about the editorial process (including the status of manuscripts under review) or for
technical support en submissions, please visit our Support Center.,
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Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

Az part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
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References

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DO is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatting reguirements

There are no strict formatting requirements but all manuscripts must contain the essential elements
neaded to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be included in
yvour initial submission for peer review purposes,

Divide the article into clearly defined sections.

Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file. The corresponding caption should
be placed directly below the figure or table.

Peer review

This journal operates a double anonymized review process. All contributions will be initially assessed
by the editor for suitability for the journal. Papers deemed suitable are then typically sent to a
minimum of two independent expert reviewers to assess the scientific quality of the paper. The Editor
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is responsible for the final decision regarding acceptance or rejection of articles. The Editor's decision
is final. Editors are not involved in decisions about papers which they have written themsalves or have
been written by family members or colleagues or which relate to products or services in which the
editor has an interest. Any such submission is subject to all of the journal's usual procedures, with
peer review handled independently of the relevant editor and their research groups. More information
on types of peer review.

Double anonymized review

This journal uses double anonymized review, which means the identities of the authors are concealed
from the reviewers, and vice versa. More information is available on our website. To facilitate this,
please include the following separately:

Title page (with author details): This should include the title, authors' names, affiliations,
acknowledgements and any Declaration of Interest statement, and a complete address for the
corresponding author including an e-mail address.

Anonymized manuscript {no author details): The main body of the paper (including the references,
figures, tables and any acknowledgements) should not include any identifying information, such as
the authors' names or affiliations.
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Use of word processing software

Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). See also the section on Electronic artwork.

To avold unnecessary errors you are strongly advised to use the "spell-check’ and ‘grammar-check’
functions of your word processor.

LaTeX

You are recommended to use the latest Elsevier article class to prepare your manuscript and BibTex
to generate your bibliography.

Our Guidelines has full details.

Article structure

Subdivision - numbered sections
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Introduction
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Material and methods
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Theory/calculation
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Results

Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A combined Results

and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.
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Abstract
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abstract is often presented separately from the article, so it must be able to stand alone. For this
reason, References should be avoided, but if essential, then cite the author(s) and year(s). Alsa, non-
standard or uncommaon abbreviations should be avoided, but if essential they must be defined at their
first mention in the abstract itself.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minirmum
of 531 x 1328 pixels (h * w) or proportionally more. The image should be readable at a size of 5 =
13 em using 2 regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Highlights

Highlights are mandatory for this journal. They increase the discoverability of your article via search
engines. They consist of a short collection of bullet points that capture the novel results of your
research as well as new methods that were used during the study (if any). Please have a look at the
examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points {maximum 125 characters, including
spaces, per bullet point).

Keywords

Immediately after the abstract, provide a maximum of & keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, "and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.
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» Supply files that are optimized for screen use (e.q., GIF, BMP, PICT, WPG); the resolution is too low.
« Supply files that are too low in resolution.
= Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF) or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) in addition to color reproduction in print. Further
information on the preparation of electronic artwork.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either ‘Unpublished results’ or
'Personal communication'. Citation of a reference as ‘in press' implies that the item has been accepted
for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.q., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication, the formal
publication should be used as the reference. If there are preprints that are central to your work or that
cover crucial developments in the topic, but are not yet formally published, these may be referenced.
Preprints should be clearly marked as such, for example by including the word preprint, or the name
of the preprint server, as part of the reference. The preprint DOI should also be provided.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
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reference management software, please ensure that you remove all field codes before submitting
the alectronic manuscript. More information on how to remove field codes from different reference
management software.

Reference formatting

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title,
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOL is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references
yvourself they should be arranged according to the following examples:

Reference style

Text: Citations in the text should follow the referencing style usad by the American Psychological
Association. You are referred to the Publication Manual of the American Psychological Assoclation,
Seventh Edition, ISBN 978-1-4338-3215-4, copies of which may be ordered online.

List: references should be arranged first alphabetically and then turther sorted chronologically if
necessary. More than one reference from the same author{s) in the same year must be identified by
the letters 'a’, 'b', "c’, etc., placed after the year of publication.

Examples:

Reference to a journal publication:

Van der Geer, ., Hanraads, ). A. 1., & Lupton, R. A. (2010). The art of writing a scientific article.
Journal of Scientific Communications, 163, 51-59. https://doi.org/10.1016/j.5c.2010.00372.
Reference to a journal publication with an article numbser:

Van der Geer, )., Hanraads, ). A. 1, & Lupton, R. A. (201B). The art of writing a scientific article.
Heltyon, 19, Article @00205. https://doi.org/10.1016/). heliyon.2018.e00205.

Reference to a book:

Strunk, W., Jr, & White, E. B. (2000). The elements of style (4th ed.). Longman (Chapter 4).
Referance to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. 5.
Jones, & R. Z. Smith (Eds.), Introduction to the slactronic age (pp. 281-304). E-Publishing Inc.
Reference to a website:

Powertech  Systems. [(2015). Lithium-ion w5 lead-acid cost  analysis. Retrieved
from  http://www. powertechsystems. eu/homeftech-corner/lithium-ion-vs-lead-acid-cost-analysis/.
Accessed January 6, 2016

Reference to a dataset:

[dataget] Oguro, M., Imahire, S., Saito, 5., & Nakashizuka, T. (2015). Mortality data for Japanese
oak wilt disease and surrounding forest compositions. Mendeley Data, v1. https://doi.org/10.17632/
XxwjSBnb39r. 1.

Reference to a conference paper or poster presentation:

Engle, E.K., Cash, T.F., & Jlarry, J.L. (2009, November). The Body Image Behaviours Inventory-3:
Development and validation of the Body Image Compulsive Actions and Body Image Avoidance Scales.
Poster session presentation at the meeating of the Association for Bahavioural and Cognitive Therapies,
New York, NY.

Referance to software:

Coon, E., Berndt, M., lan, A., Svyatsky, D., Atchley, A.. Kikinzon, E., Harp, D., Manzini, G., Shelef,
E., Lipnikov, K., Garimella, R., Xu, C., Moulton, D., Karra, S., Painter, S., lafarov, E., & Molins, 5.
{2020, March 25). Advanced Terrestrial Simulator (ATS) v0.88 (Version 0.88). Zenodo. https://
doi.orgf10.5281/zenodo. 3727209,

Video

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video fila's content. In order to ensure that your video or animation material s directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published enline in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
"stills® with your files: you can choose any frame from the video or animation or make a separate
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image. Thesa will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Data visualization

Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization aptions and how to include them with your article.

Supplementary material

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the "Track Changes®' option
in Microsoft Office files as these will appear in the published version.

Research daia

This journal requires and enables you to share data that supports your research publication where
appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. When sharing data in one of
these ways, you are expectad to cite the data in your manuscript and reference list. Please refer to the
"References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in 2 data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScenceDirect with
relevant repositories, giving readers acoess to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
yvour dataset to your article by providing the relevant information in the submission system. For more
infarmation, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.q., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Research Elemenis

This journal enables you to publish research objects related to your original research - such as data,
methods, protocols, software and hardware - as an additional paper in Research Elements.

Research Elements is a suite of peer-reviewed, open access journals which make your research objects
findable, accessible and reusable. Articles place research objects into context by providing detailed
descriptions of objects and their application, and linking to the associated ariginal research articles.
Research Elements articles can be prepared by you, or by one of your collaborators.

During submission, you will be alerted to the opportunity to prepare and submit a Research Elements
article.

Maore information can be found on the Research Elements page.
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Data staterment

To foster transparency, we reguire you to state the availability of your data in your submission if
yvour data is unavailable to access or unsuitable to post. This may also be a requirement of your
funding bedy or institution. You will have the opportunity to provide a data statement during the
submission process. The statement will appear with your published article on ScienceDirect. For more
infarmation, visit the Data Statement page..

AFTER ACCEPTANCE

Online proof correction

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mall with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment Is similar to
MS Ward: in addition to editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based proofing provides a faster and less error-prane process by allowing
you to directly type your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits an the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, incuding alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proaf anly for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will anly be considered at this
stage with permission from the Editor It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints

The corresponding author will, at no cost, recelve a customized Share Link providing 50 days free
access ta the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ardered via the offprint order form which is sent ance the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Author Services. Corresponding authors who have published their article gold open access
do not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES

Vigit the Elsevier Support Center to find the ancwers you need. Here you will find everything from
Frequently Acked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.

iC) Copyright 2018 Elsevier | https://www.elsevier.com



EVALUATION OF A SOCIAL MEDIA SIMULATION FOR DECISION-MAKING

Appendix A. Copy of Survey provided to participants

PARTICIPANT DEMOGRAPHICS

Team: Role:
Age

O 18-29
(O 30-39
O 40-49
(O 50-69
O 70+

Sex

O Male

O Female

(O Non-binary

O I use a different term
QO Prefer not to say

What is your current position/role?

How many times have you used social media simulations?

(O Never

(O Once

O Twice

O A few times
O Several times

When have you used social media simulations?

How much time (minutes or hours) have you spent using social media simulations?

Please describe how you have used social media simulations e.g. training exercise
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Do you have an understanding of the work/analysis undertaken by intelligence
analysts?

O Yes
(O Some
O None





