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ABSTRACT OF THE THESIS
Game-Based Learning and Intelligence Analysis: Identifying Ideal Game Types for
Teaching and Training Core Competencies
A Critical Examination
By
Nicole Pillar
Master of Science in Applied Intelligence
Mercyhurst University, 2013
Associate Professor Kristan J. Wheaton, Chair

With regard to the Intelligence Community’s current challenges to educating and training
younger generations of intelligence analysts, game-based learning (GBL) presents a
promising alternative to traditional training methods. In order to determine whether GBL
is capable of teaching intelligence analyst core competencies, the training potential of
certain game types for teaching / training specific core competencies was examined. By
evaluating definitions of different types of games in relation to definitions of each core
competency, game types were determined to have either low, medium, or high potential
for training each core competencies. This information was analyzed to determine whether
certain types of games are capable of: (1) teaching more than others, and (2) teaching
specific core competencies better than others.

v

This research yielded three major conclusions: (1) There are specific types of
games such as those that involve Logic and Inference or Lateral Thinking challenges that
are capable of training more core competencies than others; (2) There are certain types of
games that are capable of teaching specific core competencies better than others, such as
Logic and Inference Conflicts which have a high potential for teaching Synthesis skills;
and (3) There are a handful of core competencies such as software programs or tailoring
content for audiences that games are not capable of teaching / training.
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1

INTRODUCTION
Over the past couple of decades, the video and computer gaming industries have
grown at a rapid pace in the United States. In 1996, there were 73.3 million game units
sold; in 2009, units sold reached 273.5 million (Entertainment Software Association
[EAS], 2010). In 1996, the industries totaled $2.6 billion in game sales; in 2009, game
sales had quadrupled to $10.5 billion (EAS, 2010). By 2010, 67% of all U.S. households
played computer or video games (EAS, 2010). The advent and penetration of
smartphones and wireless devices has made games, especially digital games, more
accessible and convenient for gamers, allowing them to take games with them wherever
they go. Although smartphone penetration had reached only 31% in the U.S. as of 2012,
38% and 26% of gamers already played games on their smartphones and wireless
devices, respectively (Casual Gaming Association [CGA], 2012; EAS, 2012). Casual
games, games that are, “quick to access, easy to learn and require no previous special
video game skills, expertise or regular time commitment,” can be accessed anywhere the
Internet is available: work, school, home, or mobile phone (CGA, 2007). In 2007, the
number of people who played Internet casual games each month, or 200 million people,
was equivalent to the total number of people living in Shanghai, Paris, Mexico City, New
York City, London, Tokyo, Los Angeles, Beijing, Moscow, Amsterdam, São Paulo,
Siberia, Canada, and Australia (CGA, 2007). Indeed, there is no better illustration of how
games have worked their way into every corner of our lives than the “gamification” craze
that has taken off over the past few years. Gamification involves applying game elements
to practical, everyday, non-game settings in order to make them more fun, engaging, and
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motivating. The message is clear: games have emerged as a new technology and media
form that has transformed and will continue to transform society into the future.
The average video game player is 30 years old and has been playing video games
for 12 years (EAS, 2012). By 2025, one video game researcher hypothesizes that by 2025
nearly every single student in the educational system will have played video or computer
games their whole lives (Prensky, 2005). These gaming generations represent the
intelligence analysts of today and tomorrow who will be replacing the Intelligence
Community’s (IC) older generations of retiring analysts. As a product of growing up in
the technology age of the Internet and video games, new analysts have encountered vastly
different experiences than preceding generations (Prensky, 2005). Experience and
technology have shaped the structures of their brains in such ways that they are
fundamentally different from those of generations’ past. As a result, new analysts take in,
process, learn, and retain information in radically different ways. As the IC faces the task
of training these new analysts in the discipline of intelligence analysis, it must at least
consider that existing training, developed to meet the training needs of generations of
analysts who grew up before the Technology Revolution, may be unsuitable and even
ineffective for new analysts.
The challenges of training a new generation of analysts come at a critical point in
time for the IC. Plagued with criticism over the handful of major intelligence failures that
have occurred over the past decade or so, the IC is feeling pressure from all sides to
reevaluate how they “do” intelligence. Analytical failure has been found to be the root
cause of many intelligence failures: the analysis was simply inaccurate. These findings
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have resulted in scrutiny of current training programs in order to find, diagnose, and
develop solutions to “fix” the problem of analytical failure.
This research proposes that game-based learning (GBL) may be a solution to the
IC’s training challenges – if not in whole, then in part. Put simply, GBL is the application
of games in an educational or training setting in order to achieve learning. GBL harnesses
the inherent motivational and experiential learning characteristics of games and combines
them with educational or training content in order to effectively achieve tangible,
measurable learning outcomes. GBL was identified by the New Media Consortium
(NMC) (2012) as one of its key emerging technologies that are, “likely to have a large
impact over the coming five years in education around the globe.” Indeed, there are
already several instances wherein GBL has been used successfully in elementary and
higher education, as well as professional training. To this point, there has been limited
research focused on applying GBL to intelligence analysis. This research intends to add
to this body of literature by answering two questions: “Are there certain types of games
capable of teaching or training more intelligence analyst skills and abilities than others?”,
and “Are there certain types of games capable of better teaching or training specific
intelligence analyst skills and abilities?” The answers to these questions will hopefully
shed more light onto how games can be designed and leveraged in order to address the
education and training needs of intelligence analysts of the technology age.
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LITERATURE REVIEW
Intelligence failures and their consequences have plagued the Intelligence
Community (IC) since its inception. Though almost none of the IC’s many successes will
ever be acknowledged or even known of, nearly every failure will become public
knowledge at some point in time. Such intelligence failures inevitably evoke the same
question from the public, the media, and congressional committees alike – “Why?” One
of the identified root causes of intelligence failure is analytical failure, specifically the
quality of analysis. Central to the quality of intelligence analysis are the skills and
abilities of analysts themselves. Through identifying and examining the capabilities
expected and required of intelligence analysts, many have hoped to develop effective
solutions for training current and future analysts in order to avoid future intelligence
failures. There are, however, several roadblocks to delivering analyst training, namely
disjointed and out-of-date formal training across the IC along with insufficient informal,
on-the-job training. Further complicating the IC’s training needs is the fact that newer,
younger analysts who grew up in the digital age will be replacing the rapidly retiring
ranks of senior, more experienced analysts. In order for new training programs to be
effective, they must accommodate the cognitive and physical structures of the brains of
new analysts, both of which are vastly different from those of yesterday’s analysts as a
result of the Technology Revolution.
Game-based learning (GBL) is an approach that has emerged over the past decade
which leverages games in order to achieve learning outcomes. Specifically, GBL
harnesses the motivational and experiential learning properties of games. So far,
practitioners have successfully used GBL approaches as either replacements for or
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supplements to traditional learning methods. Though primarily used at the elementary
and grade school levels, GBL has also been experimented with at the collegiate and
professional levels with some success. To measure the effectiveness of GBL in achieving
learning outcomes, determining the appropriate unit of analysis for games is of critical
importance. While games are currently classified according to myriad systems for
different purposes and audiences, and in varying levels of detail, those that differentiate
game types based on specific, required mental or cognitive processes appear to be the
most promising.
The following review of literature will highlight the existing research in five
different subject areas: The first section will define and discuss intelligence failure, to be
followed by an analysis of the IC’s training challenges in the second section. The third
section defines and describes the concept of GBL, while the fourth section highlights
GBL application and research in higher education, including the field of intelligence
analysis. Finally, the fifth section will discuss the importance of analyzing games
according to type in order to achieve specific learning outcomes.
Intelligence Failure
For the purpose of this thesis, “intelligence failure” will be defined according to
Gustavo Diaz’s (2005) who states that intelligence failure is, “the failure of the
intelligence process and the failure of decision makers to respond to accurate
intelligence” (p. 3). To create his own definition of intelligence failure, Diaz begins with
Mark Lowenthal who states that, “an intelligence failure is the inability of one or more
parts of the intelligence process (collection, evaluation, analysis, production,
dissemination) to produce timely, accurate intelligence on an issue or event of importance
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to national interest” (Lowenthal, 1985, p. 51, as cited in Diaz, 2005). Diaz argues that
Lowenthal’s definition, however, does not acknowledge the link between intelligence and
policy makers who ultimately use the intelligence. Therefore, he goes on to cite Abram
Shulsky who states that intelligence failure is, “a misunderstanding of the situation that
leads a government to take actions that are inappropriate and counterproductive to its
own interests” (Shulsky, 1991, p.51, as cited by Diaz, 2005).
Diaz summarizes previous literature on causes of intelligence failure into two
main points of view: traditional and optimistic. According to the traditional point of view,
policy makers are to blame for intelligence failures because they either do not take the
advice given by intelligence or they misinterpret it (Diaz, 2005). Then, there are those of
the optimistic point of view who believe that intelligence failure can be reduced through
technology and the use of new techniques (Diaz, 2005).
Despite the differing points of view found in previous literature, a common theme
emerges and is recognized by nearly all: intelligence failures are inevitable. Taking this
theme into account, Diaz proposes an alternative point of view which is a compromise
between the traditional and optimistic points of view: intelligence failure as a normal
accident. He borrows from Charles Perrow’s “normal accident theory,” which states that
accidents in complex systems are inevitable because it is impossible to anticipate all
potential failures. Intelligence is, indeed, a complex system and therefore prone to normal
accidents, or intelligence failures (Diaz, 2005).
The ultimate purpose for examining the root causes of intelligence failure is to
reduce their occurrence. Through achieving a deep understanding of intelligence failure’s
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root causes, the IC may mitigate the contributing factors through improved training,
oversight actions, organizational change, or other types of reforms.
Stephen Marrin (2004) suggests that intelligence failures include not only
surprises that result in negative, high-profile national security consequences, but also
surprises that result in minimal, if any, negative national security consequences. These
less-publicized types of intelligence failures occur regularly, for a variety of reasons, and
at every step in the intelligence process. While acknowledging the inevitability and daily
occurrence of intelligence failures, Marrin argues that this does not mean that intelligence
cannot or should not be improved upon where improvements are necessary. He illustrates
his point by comparing the IC’s need to perfect its intelligence analysis capabilities
despite uncertain or imperfect information to the need for militaries to conduct exercises
in order to perfect soldiers’ tactical skills despite uncertain circumstances in war.
According to Robert Folker, Jr. (2000), many critical intelligence failures have
been analytical failures. To support his claim, he provides excerpts from post-mortem
analyses into failures of intelligence to predict: the North Korean invasion in 1950, the
Tet Offensive in Vietnam, the fall of the Shah in 1978, and the intentions of Saddam
Hussein in 1989. He also states that intelligence failures resulting from analysis failures
have led policy and decision makers to disregard intelligence products due to a lack of
confidence in the analyses. This lack of confidence may help explain policymakers’
reluctance or refusal to act upon intelligence. In order to overcome this credibility
problem, Folker (2000) states that the IC must, “improve its ability to produce accurate,
timely, and useful intelligence” (p. 5).
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Comprehensive analyses of the IC’s first two major intelligence failures of the
21st century have confirmed that analytical failures were at least partially to blame.
Following the IC’s failure to accurately assess the presence of weapons of mass
destruction in Iraq, The Commission on the Intelligence Capabilities of the United States
Regarding Weapons of Mass Destruction (2005) found that the failure was, “in large part
the result of analytical shortcomings” (p.3). Likewise, the joint inquiry of the U.S. Senate
Select Committee on Intelligence and U.S. House Permanent Select Committee on
Intelligence (2002) was scathing in its discussion of the IC’s analytical failure leading up
to the events of September 11:
Prior to September 11, the Intelligence Community’s understanding of al-Qa’ida
was hampered by insufficient analytic focus and quality, particularly in terms of
strategic analysis…These analytic deficiencies seriously undercut the ability of
U.S. policymakers to understand the full nature of the threat, and to make fully
informed decisions (p. 59).
Literature on intelligence failures suggests that they can be the result of a number
of different factors, including, but not limited to, cognitive limitations, analytical failure,
policy makers’ neglect or misunderstanding of intelligence products, organizational
structures, or a combination of one or more of these factors. In reality, individual
intelligence failures most likely result, not from any single factor, but rather from a
combination of two or more factors. Although authors cannot agree on a single
explanation for why intelligence failures occur, they can all agree on at least two things:
(1) intelligence failures are inevitable, and (2) the root causes of intelligence failure can
and should be mitigated through reforming existing processes.
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Intelligence Analysts’ Core Competencies
Anthropologist Dr. Rob Johnston (2005) proposes a taxonomy for the field of
intelligence that identifies and isolates the multiple variables that affect the intelligence
process. Johnston organizes these variables into four categories: Systemic, Systematic,
Communicative, and Idiosyncratic variables. Systemic variables affect both an
intelligence organization and the analytic environment and include items such as culture,
budget, policy, and leadership. Systematic variables are those that affect the intelligence
process itself, including information reliability and validity, analytic methodology, and
decision strategies. Communicative variables affect interactions between and within
groups and include technology, hierarchy, and formality/informality. Lastly, Idiosyncratic
variables are those that impact an individual and their individual performance, including
affiliations, education, training, and cognitive processing. Among the cognitive
processing variables, an individual’s problem-solving, information processing, cognitive
load, and accuracy are key factors (Johnston, 2005). Johnston’s taxonomy does not
provide greater detail into individual variables; rather, the taxonomy is only intended to
organize intelligence knowledge in an effort to professionalize the discipline and initiate
discussions around the topic (Johnston, 2005).
There is a general consensus regarding the central role of individual analysts’
knowledge, skills, and abilities on the quality and accuracy of finished intelligence
products. At the highest level, the National Intelligence Production Board (2000) – at the
time, the IC’s senior advisory board and forum for achieving consensus on analysis and
production issues, consisting of senior designees from the CIA, Department of State,
DIA, NIC, NSA, NGA, and the Intelligence components of all branches of the armed
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services – states that, “the intelligence business is fundamentally about skills and
expertise, and this means people” (p.11).
One explanation for the critical role of the analyst is drawn from the unique
experience of the American IC. According to Stephen Marrin (2005), intelligence
analysis in the US has traditionally been practiced as a craft. As is the case for all craftbased practices, intelligence analysis emphasizes the training, development,
enhancement, and application of skills of the practitioner (Marrin, 2005). This is opposed
to professions which typically require specialized knowledge gained through extensive
academic preparation (Marrin, 2005). Marrin (2005), who has been a leading proponent
of recent discussions concerning the need to professionalize the IC through formalizing
its processes and methods, states that even if the IC workforce were to become more
professionalized, that “the skill of the individual analyst will remain the centerpiece” for
producing accurate intelligence (p.4).
RAND analysts Gregory Treverton and C. Bryan Gabbard (2008) echo Marrin’s
sentiment about the centrality of analysts’ skills. Following the Weapons of Mass
Destruction (WMD) Commission’s findings that the failure to accurately assess the
presence of WMDs in Iraq was the result of analytical shortcomings, the US government
requested that RAND analysts research the current status of analysis. Ultimately, RAND
analysts provided a series of recommendations for future education and training priorities
aimed at improving the IC’s analytic capabilities. Based on a series of informal yet
detailed surveys of leaders and analysts in the IC, Treverton and Gabbard (2008)
conclude that of all the resources at the IC’s disposal, human skills are the most valuable
and remain at the heart of analysis, regardless of paradigm or infrastructure shifts or new
tools, technologies, or methodologies. That is to say that information collection may be
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robust, the most technologically advanced systems and programs may be used to process
and exploit data and information, and impressive final products of analysis may be
presented to consumers; however, if analysts are incapable of “connecting the dots”, soto-speak, and the analysis contained in final products is not accurate, then the process is
of no use to decision-makers – which is antithetical to the definition of intelligence.
The core competencies of intelligence analysts are defined by the Office of the
Director of National Intelligence (ODNI) (2008) as, “the measurable or observable
knowledge, skills, abilities, behaviors, and other characteristics needed to perform a type
of work or function…that apply universally to all IC employees regardless of agency or
element, mission category, occupational group, or work category” (p. 2). There has been
a very limited amount of empirical research conducted in order to find out exactly what
these core competencies are.
Perhaps the most extensive research into the core competencies of intelligence
analysts has been conducted by the National Security Agency’s (NSA) David Moore,
Lisa Krizan and Elizabeth Moore. In order to establish a practical and sustainable method
to evaluate intelligence analysis, Moore, Krizan, and Moore construct their own
definition of intelligence analysis that focuses on the core competencies that are required
for intelligence analysts to be successful. This analyst-centric view is necessary because
“analysts, and analysts alone, create intelligence” (Moore, Krizan, & Moore, p. 205).
Drawn from their experience at the NSA, their paradigm for intelligence analysis
includes three sets of core competencies – knowledge, skills, and abilities – as well as
overarching analyst core characteristics.
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Moore, Krizan, and Moore define core characteristics as, “descriptors of the
values, standards, and beliefs of a dynamic, living, analytic culture” (p. 206). These
characteristics include: insatiable curiosity, self-motivation, fascination by puzzles,
“Aha!” thinking, voracious observation, voracious reading, fruitful obsession, takes
variable perspectives, makes creative connections, playfulness, humor, wonder, intense
concentration, and questions conventions. Intelligence analyst abilities, “arise from
aptitudes that have developed from innate, natural characteristics or talents” and include
thinking, communicating, and teaming and collaboration (Moore, Krizan, & Moore,
2005, p. 206). Although abilities, as defined, are determined by genetics, they can be
enhanced through training (Moore, Krizan, & Moore, 2005). Intelligence analyst skills,
“represent learned expertise or proficiency” (Moore, Krizan, & Moore, 2005, p. 207).
Because skills are capable of being taught, they are typically the focus of education and
training programs. Moore, Krizan, and Moore (2005) identify eight skills of successful
analysts: critical reasoning, literacy, computer literacy, foreign language proficiency,
research, and information gathering and manipulation.
Moore, Krizan, and Moore (2005) caveat their inventory of knowledge, skills,
abilities, and characteristics by pointing out that, depending on the type of analysis being
performed, mastery of all is not typically required. They go on to examine the mix of core
competencies and characteristics that require mastery for each type of analysis –
descriptive, explanatory, interpretive, and estimative. Regardless of the type of analysis,
mastery of skills core competencies is required; however, mastery of knowledge,
abilities, and characteristics is required to a lesser extent, depending of the type of
analysis being performed. While Moore, Krizan, and Moore’s inventory and descriptions
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of analysts’ core competencies are detailed and the most in-depth research into the
subject, they pertain specifically to the NSA and lack a universal quality that would make
them relevant to the IC as a whole.
Unlike Moore, Krizan, and Moore whose core competencies applied only to NSA
analysts, the ODNI established a directory of core competencies that applies to all
executive departments and independent agencies that are components of the IC. The
ODNI (2008) catalogs core competencies for each of the following categories of analysts:
Non-Supervisory IC Employees at GS-15 and Below, Supervisory and Managerial IC
Employees at GS-15 and Below, IC Senior Officers, and Mission- and OccupationSpecific Employees. For the purposes of this research only the first category of analysts
will be considered, as intelligence analysts belong to pay grades GS-15 or below. Core
competencies include: Engagement and Collaboration, Critical Thinking, Personal
Leadership and Integrity, Accountability for Results, Technical Expertise, and
Communication. Of these six core competencies, only two – Critical Thinking and
Communication – can be classified as skills, according to Moore, Krizan, and Moore’s
definitions.
According to the ODNI (2008), a critical thinker is expected to, “use logic,
analysis, synthesis, creativity, judgment, and systematic approaches to gather, evaluate,
and use multiple sources of information to effectively inform decisions and outcomes” (p.
B2). In order to think critically, an analyst must be able to think creatively, explore
alternatives, maintain an enterprise perspective, synthesize, and have situational
awareness (ODNI, 2008). Competent communicators are those who are able to,
“effectively comprehend and convey information with and from others in writing,
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reading, listening, and verbal and non-verbal action” (ODNI, 2008, p. B4). Because
analysts are expected to use various forms of communication, they must be effective
communicators using multimedia, through written documents, as well as oral
presentations (ODNI, 2008).
A list of core competencies for intelligence analysts was developed by the FBI in
the late 1990s with contributions from other individuals and organizations including the
International Association of Law Enforcement Intelligence Analysts (IALEIA). The list
includes a comprehensive set of the skills required of intelligence analysts, most of which
overlap with those identified by Moore, Krizan, and Moore and the ODNI. Skills
competencies include Analysis, Research, Communication, Computer/Technology, and
Organizational skills (IALEIA & Law Enforcement Intelligence Unit, 2012). Table 1.1
(p. 15) summarizes the FBI’s skills core competencies.
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Table 2.1. FBI, IALEA, et al.: Core Competencies for Intelligence Analysts.
Critically evaluate each piece of
information
Extrapolate from specific facts to
form and test hypotheses
Comprehend complex masses of
data and communicate its contents
Analysis Skills
to others
Draw inferences
Assess the relationships among
numerous variables
Synthesize information into a
logical framework
Develop original research
questions
Identify multiple information
sources
Research
Recognize and extract relevant
Skills
information from sources
Summarize information
Continually develop new
information sources
Use various word processing,
database, spreadsheet, and
Computer /
graphics programs
Technology
Use various analytic programs
Skills
Produce effective professional
briefing materials

Use proper grammar and syntax
Use ton, vocabulary, and mode
appropriate for audience
Speaking and
Writing Skills

Present ideas clearly, accurately,
and logically organized
Be persuasive, as necessary
Handle questions appropriately
Be adept at learning new software
programs
Organize and cover leads in an
effective manner
Plan ahead

Organization
Skills

Work methodically
Use available personnel, time, and
other resources effectively

Anticipate problems and develop
contingencies to address the
unavoidable

Training Challenges
In order to equip intelligence analysts with the core competencies necessary for
producing accurate, quality intelligence, the IC requires a unified training strategy. To
execute this unified training strategy, the IC must first overcome several obstacles
including disjointed and antiquated formal training programs, insufficient on-the-job
mentoring, and significant changes in analyst demographics.
Challenges to Formal Training
Stephen Marrin (2009) identifies several intelligence training programs within the
IC, most of which provide training that is solely mission-centric in nature – the result of
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agencies’ and departments’ perceptions that each has its own unique analytical tradecraft.
Marrin (2009) goes on to say that these individual training programs vary widely based
on a number of factors including level of student expertise, specific analytic discipline,
educational vs. training content, teaching methods/techniques, and duration, among
others.
Marrin (2009) asserts that the lack of standardization across the IC’s existing
training programs can be attributed to a larger problem: a lack of professionalism of the
intelligence discipline. Professionalism of a discipline, “constitutes the establishment of
standard operating procedures to be implemented by organizations in order to improve
the quality of the final product,” in the case of the IC, the final product is analyst
proficiency (Marrin, 2009, p. 140). Regarding the IC’s various training programs, Marrin
(2009) states that, “no codified process for entry into the profession, standards in terms of
educational requirements, professional development processes, or ways to accumulate
and transfer knowledge from generation to generation currently exist” (p. 140).
RAND analysts Gregory Treverton and C. Bryan Gabbard (2008) also note the
“striking” variability that exists among intelligence analysis education and training
programs. Based on 37 detailed interviews with intelligence leaders and analysts across
the community, they found that, in general, none of the agencies were familiar with other
agencies’ training programs. Additionally, what training curricula does exist focuses
primarily on achieving only “skill level” certification, organizational processes, and
communication skills while placing less priority on training the analytical methods and
core competencies that are critical to producing accurate intelligence (Treverton &
Gabbard, 2008).

17
Paradigm and Demographical Challenges to Informal Training
Rob Johnston’s (2005) ethnographic study of the IC found that in lieu of formal
training programs, the majority of training received by new analysts is administered
through on-the-job experience and informal mentoring from more senior analysts. This
training process, whereby tradecraft masters impart their knowledge and methods to
novices through apprenticeships, is susceptible to one key shortcoming common to most
cultures tied to oral traditions – that is, important knowledge is lost when experienced,
senior analysts retire, taking their expertise and tradecraft methods with them (Johnston,
2005). Johnston (2005) goes on to say that this loss of talent can be mitigated if formal,
written procedures exist in order to capture this knowledge; however, this is not the IC’s
current practice.
Jeffrey Cooper (2005) proposes his own “analytical pathologies” methodology
wherein he attempts to accurately diagnose the root causes of analytical shortcomings in
the IC. Cooper (2005) identifies the loss of mid-level analysts, or “keystone species” or
“journeyman” analysts, as being a key contributing factor as to why the IC’s existing
informal training paradigm has failed. The ecological concept of a keystone species is
one that is either a critical resource or critical control mechanism and, thus, plays a
central role within its environment (Cooper, 2005). More generally, a keystone species is
one whose extinction results in a dramatic negative change to the ecosystem in terms of
sustainability, stability, and diversity. Cooper (2005) identifies mid-level, journeyman
analysts – those who have seven or more years of intelligence analysis experience – as
the IC’s keystone species. To support this analogy, Cooper (2005) cites a number of the
journeyman’s critical responsibilities: generating the majority of intelligence products,
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disseminating knowledge through their professional network, and training and
transmitting craft-based and institutional knowledge to apprentice analysts.
Cooper (2005) contends that it is the “extinction” of these journeyman analysts in
the early 1990s – the result of budget cutbacks and policies which made it difficult of the
IC to retain skilled experts – that caused significant chaos and disruption to the IC. The
effects of these disruptions can still be felt today, especially pertaining to training and
acculturating new analysts into the complex world of intelligence analysis (Cooper,
2005). Ultimately, Cooper recommends an, “entirely revised process for recruiting,
educating, training, and ensuring the professional development of analysts (including the
essential aspect of mentoring)” (Cooper, 2005, p. 8).
Due to analytical expertise being lost through retiring senior analysts and an
inadequate number of journeyman analysts to fill the gap, the IC’s challenge becomes
providing the necessary training for younger analysts. Further complicating training
problems is the fact that today’s analysts may not learn or retain information the same
way as previous generations of analysts, for whom existing formal training curricula were
developed.
In his book, Warning Analysis for the Information Age: Rethinking the
Intelligence Process, John W. Bodnar (2003) discusses the challenges facing the IC as it
transitions from technologies, strategies, and organizations built on the Industrial Age
paradigm to those required for the Information Age. According to Bodnar, the impetus
for this paradigm shift was the advent of quantum science and its subsequent
technologies (e.g., computers, the Internet). Quantum science of the Information Age has
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quickly replaced Newtonian science of the Industrial Age and has drastically changed the
science and technology as we know it (Bodnar, 2003).
Bodnar says that the implications of this current shift are similar to those the US
Navy experienced as the Age of Sail was slowly giving way to the Age of Steam
throughout the 1800s. For the US Navy, the complete technical and cultural transition
from sail to steam took almost a whole century. According to Bodnar, each paradigm
shift progresses through three stages:
1. Military Technical Revolution (MTR), when new technologies give advantage
over old ones;
2. Revolution in Military Affairs (RMA), when new strategies and operational
concepts fully exploit the new technology; and
3. Revolution in Military Culture (RMC), when operational concepts and
technologies are integrated into new kinds or organizations.
MTR for the Information Age began in the 1960s with the invention of modern
computers and has shown no sign of slowing; however, RMA is only in its beginning
stages because IC leadership is still composed of Industrial Age Newtonian thinkers who
are not yet comfortable with the consequences of quantum science and the Information
Age. Newtonian and quantum thinkers are those who graduated from college before and
after the 1970s, respectively. Without accelerating the process, RMC for the Information
Age will not occur for at least another two or three decades, at which point IC leadership
will consist primarily of quantum thinkers (Bodnar, 2003).
In addition to the typical challenges associated with paradigm shifts, the IC faces
a unique demographics challenge. He illustrates what he calls a “bi-modal” distribution
of analysts’ age, an indirect metric of expertise. The bi-modal distribution, Bodnar
claims, is the result of the IC’s own hiring behaviors, specifically the Reagan era’s
abundance of intelligence analysts followed by decades of significantly low hiring
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followed by an influx of young analysts since the events of September 11, 2001. Bodnar
says that the gap between senior and junior analysts is irreparable because there is no
mid-level intelligence analyst talent pool waiting to be tapped. The only hope for
expediting the MDA stage is to transfer the knowledge and expertise of older generations
of analysts to a small group of rising analytical leadership who are comfortable with
products of the Information Age, yet old enough to recognize the value of history
(Bodnar, 2003).
Bodnar is not the only academic to identify and articulate the divide that exists
between generations of thinkers before and after the 1970s. Marc Prensky (2001) has
modeled his own concept of the generational divide that occurred along with the
Technology Revolution. According to Prensky, society is comprised of newer and older
generations of learners, “Digital Natives” and “Digital Immigrants,” respectively. Digital
Natives represent those who grew up with and were surrounded by computers, cell
phones, the Internet, and video games. Digital Immigrants are those who, “were not born
into the digital world but have, at some later point…become fascinated by and adopted
many or most aspects of the new technology” (Prensky, 2001, pp. 1-2).
Prensky (2005) has identified ten crucial differences between Digital Natives and
Digital Immigrants, summarized in Table 2.2 (see page 21).
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Table 2.2. Prensky’s (2005) ten differences between Digital Natives and Digital Immigrants.

1. Twitch speed refers to Digital Natives’ need for speed which manifests itself in
several different outcomes (e.g., demand for faster-paced environments, shorter
success lead times, and shorter amounts of time in certain pay grades) (Prensky,
2005).
2. When parallel processing, today’s generation processes multiple tasks and bits
of information at once, eliminating much of the “idle time” that exists when
processing information and tasks linearly. A generation skilled at parallel
processing is able to manage greater information loads than past generations
(Prensky, 2005).
3. Random access occurs when information is gathered by bouncing to multiple
sources rather than following linear patterns of thought. As a result, the
“hypertext” minds of Digital Natives have the enhanced ability to “perceive,
and think in structure and patterns” (Prensky, 2005, p. 99).
4. While previous generations prefer graphics to follow, illustrate, and/or
supplement text, today’s generation prefers graphics before text, the result of
exposure to and familiarity with digital media. This natural capability is called
“visual intelligence” and has been thought to accelerate parallel processing
(Prensky, 2005).
5. Digital Natives are more connected, or networked, than previous generations.
Email, social networking sites, texting, and instant messaging is relatively
inexpensive and significantly broadens the number of information resources at
one’s disposal (Prensky, 2005).
6. Today’s generation is also much more active learners than its passive
predecessors. For instance, while older generations choose opt to read a
software program’s manual to learn its functions, Digital Natives prefer to dive
in without reading to gain hands-on understanding of the program. Because of
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their active dispositions, Digital Natives also tend to find most passive forms of
teaching (e.g., lectures) to be boring (Prensky, 2005).
7. Unlike older generations, today’s thrives on payoffs, having little patience for
activities lacking rewards, positive feedback, or recognition (Prensky, 2005).
8. Digital Natives exhibit an affinity for fantasy, made more realistic and
accessible through modern technology (Prensky, 2005).
9. Overlapping work and play experiences, a new phenomenon demonstrated by
today’s generation, has its advantages – video and computer games, especially,
often incorporate elements of critical thinking, complex logic and problem
solving, and identifying spatial relationships (Prensky, 2005).
10. While Digital Immigrants regard technology as a last resort – something
reluctantly resorted to – Digital Natives approach technology from an overall
friendly standpoint, embracing it as a comfortable and necessary part of their
daily lives (Prensky, 2005).
In addition to the cognitive differences that set Digital Natives and Digital
Immigrants apart, Prensky (2001) suggests that the physical structures of their brains are
different. To defend his claims, Prensky draws evidence from neurobiology, social
psychology, and experiments testing the effects of games on children’s learning. Based
on the science of neurobiology, researchers have found that the human brain does not
stop changing or evolving early-on in childhood, contrary to previously commonly-held
beliefs (Prensky, 2001). Rather, the human brain clearly exhibits qualities of
neuroplasticity, wherein it constantly, and throughout life, reorganizes itself based on
stimulation inputs it receives (Prensky, 2001). The brain’s neuroplasticity is a key
element of why Prensky argues that the brains of today’s analysts are physically different
from their predecessors’.
In addition to neuroplasticity, the malleable nature of the human brain is crucial
for understanding how its physical structure could differ between two generations of
analysts, based on unique social experiences. Prensky (2001) cites the social psychology
theory of malleability which suggests that, in addition to what different cultures,
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generations, sexes, etc. think about, differing experiences also affect how groups of
people think. That is, cognitive processes, including reasoning and logic, are developed
through experiences and stimuli – new technologies, in the case of Digital Natives
(Prensky, 2001). The good news for Digital Immigrants is that malleability of the brain
applies to all brains, not just those of Digital Natives. Therefore, Digital Immigrants have
the ability to adopt and adapt to these new technologies; however, most will retain what
Prensky (2001) calls a Digital Immigrant “accent”, small habits and indicators of natural
tendencies in their lives before technology.
Together, neuroplasticity and malleability of the human brain provide an indirect
explanation as for how the brains of Digital Natives differ from Digital Immigrants.
Differences in cognitive skills and physical brain structures certainly have implications
for how younger, newer intelligence analysts are most effectively educated and trained.
For junior analysts being hired to replace retiring senior analysts, cognitive brain
functions that have been shaped by the technologies of the digital age are hampered, if
not retarded, by the linear, step-by-step learning paradigms that were once successful for
teaching older generations. In order to be successful, it seems that intelligence analyst
education and training programs must take into consideration how this new generation of
analysts think and process information. Perhaps RAND analysts Treverton and Gabbard
put it best when they state that the IC must regard the skills and abilities offered by
today’s generation of analysts as opportunities or else it risks losing them (Treverton &
Gabbard, 2008).
Not everyone, however, accepts Prensky’s claims. Jamie McKenzie (2007), who
is perhaps Prensky’s harshest critic, argues that Prensky’s claims are over-generalizing
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and purely theoretical, lacking scientific supporting evidence. McKenzie takes aim
especially at Prensky’s application of neuroplasticity to explain why the brains of
“Digital Natives” are physically different than those of “Digital Immigrants”, alleging
that Prensky has grossly misrepresented findings in order to support his arguments
(McKenzie, 2007). Though some or all of McKenzie’s criticisms may be valid, it does
not necessarily mean that Prensky’s theories are wholly false – it only means that GBL
and neuroplasticity research is still in its infancy and being explored. At the very least,
Prensky’s theoretical claims provide hypotheses for future research in these areas.
Ultimately, McKenzie appears to take aim more at Prensky’s intellectual irresponsibility
than at GBL as a whole.
Game-Based Learning
Because present and future generations have grown up with technology and,
specifically, video games as parts of their daily lives, educators have begun
experimenting with game-based learning (GBL), or, put simply, using games to teach
educational content. GBL literature rarely addresses the topic in detail from beginning to
end – from the essential of question of, “What is a game?” to, “How does GBL facilitate
learning?” to, “What types of learning can GBL facilitate?”; however, each of these
questions are individually addressed in sufficient detail and are outlined in the following
paragraphs. There is no single agreed-upon definition of game-based learning (GBL) in
previous literature. Furthermore, existing definitions adhere to a common format – one
definition may describe what GBL is (i.e., necessary characteristics), while another
describes what GBL does (i.e. how GBL works), while yet another describes GBL based
on what it achieves. Other research addresses the subject of games and their effect(s) on
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learning, although never explicitly terms it GBL. This lack of a cohesive and
comprehensive definition of GBL is perhaps due to the “newness” of the topic. Another
explanation could be the longstanding disagreement surrounding the subject of learning.
Perhaps the best definition of GBL can be derived by answering two fundamental
questions: “What is a game?” and “What is learning?”. GBL could then be defined as
having all of the components that define a game while satisfying specific outcomes that
are the prerequisites for learning.
Stephen Tang, Martin Hanneghan, and Abennuor El Rahalibi (2009) define GBL
as an environment in which
“learners are presented with learning material in the form of narrative and
storytelling and they learn through game-playing and studying the properties and
behaviour of in-game components, the relationship between these in-game
components and the solving of problems in the defined scenario.” (p. 3).
Although computer games and educational games both contain entertainment attributes,
Tang et al. (2009) state that the term “computer games,” when used in a GBL context, is
synonymous with “educational games.” Further distinction between computer and
educational games can be obtained upon examination of the play, rules, and culture of each
(Tang et al., 2009). Edutainment uses media (e.g., television, video games, movies, music,
multimedia, websites) to promote learning in a fun manner (Tang et al., 2009). Serious
games refer to computer games with embedded pedagogy that are often used in the fields
of healthcare, advertizing, education, and science (Tang et al., 2009). Tang et al. (2009)
collectively refer to educational games, training simulators, and serious games as GBL.
Sara de Freitas (2006) compiled a glossary of GBL-related terms wherein she
sought to distinguish between various terminologies used by researchers in the field.
According to de Freitas (2006), educational games (also referred to as: computer games,

26
video games, serious games, GBL, and instructional games) are, “applications using the
characteristics of video and computer games to create engaging and immersive learning
experiences for delivering specified learning goals, outcomes and experiences” (p. 10).
Online games (also referred to as: persistent games, massively multiplayer online role
play games, etc.) are those that, “include simple text-based games as well as games that
involve complex graphics and virtual worlds that are used by large numbers of players
simultaneously” (de Freitas, 2006, p.10). Lastly, simulations (also referred to as: training
simulators, virtual reality systems, computer simulations, and electronic simulations) are
very similar to games but model real-world situations (de Freitas, 2006). Rather than try
to make sense of the make distinctions between the numerous definitions available, de
Freitas collectively refers to all games and simulations as “immersive worlds,” “domains
or environments which may be explored in a non-linear way by users or learners, the
environment includes artefacts [sic] and objects, and learners may learn through
exploring the environment and its objects in a relatively open-ended way” (deFreitas,
2006, p. 11).
Louise Sauvé, Lise Renaud, David Kaufman, and Jean-Simon Marquis (2007) set
out to provide consistent terminology for a research community with no common
framework to reference. Based on their systematic review and analysis of all of the
essential attributes of educational games and simulations, Sauvé et al. (2007) conclude
that the essential elements of games include: player (s), conflict, rules, predetermined
goal(s), artificial nature, and pedagogical nature. Together then, Sauvé et al. (2007)
define an educational game as
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“a fictional, fantasy or artificial situation in which players, put in a conflict with
one another or against other forces, are governed by rules that structure their actions
in order to meet learning objectives and a goal determined by the game” (p. 251).
Sauvé et al. (2007) define a simulation as, “a simple, dynamic and precise representation
of reality defined as a system” (p. 252). Furthermore, Sauvé et al. (2007) contend that the
goal of playing a game is to win, be victorious, or overcome an obstacle, which is not
necessarily the case for a simulation which need not contain conflict or competition.
While the research of Tang et al., de Freitas, and Sauvé et al. focus on what games
are, others focus their research on answering the questions of how and why games are
capable of generating learning. The consensus for these researchers is that games’
motivational and experiential learning characteristics are primarily responsible for
producing learning. In their literature review on games and learning for Futurelab, an
“independent non-profit organization committed to developing creative and innovative
approaches to education, teaching, and learning,” John Kurriemur and Angela
MacFarlane (2004) found that there are two primary themes that emerged pertaining to
developing games for the purpose of learning: (1) the need to harness the motivational
qualities of games, and (2) games are powerful tools for learning because they allow
users to learn through doing.
As early as 1971, games researchers had accepted the hypothesis that, “Games
with simulated environments engender more student interest than the more conventional
classroom activities” (Avedon & Sutton-Smith, 1971, p. 321). Indeed, the fact that games
are useful for capturing and holding student interest and attention was the only hypothesis
of many that, at the time, was accepted by the research community (Avedon & SuttonSmith, 1971). Research had yet to determine whether games had superior effects on
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learning and retaining information, acquiring critical thinking and decision-making skills,
and positively altering students’ attitudes (vis-à-vis conventional learning methods)
(Avedon & Sutton-Smith, 1971, p. 321).
More recently, however, there has been an increase in the amount of research into
motivational characteristics of games and their specific effects on learning. Perhaps the
most cited among this research is Thomas Malone (1980), who focuses on the
intrinsically motivating characteristics of games – those aspects of games that motivate
users to perform a task simply for the sake of participating. Conversely, extrinsic
motivation results when a user participates for the sake of external rewards (e.g., grades,
prizes, money, certification) (Malone, 1980). Among the body of research into
motivation and games, Malone identifies three major categories of intrinsically
motivating characteristics of games: challenge, fantasy, and curiosity.
Malone (1980) found that in order for a game to be challenging, it must have,
“goals whose attainment is uncertain” (p. 50). Games that are intrinsically motivating
have both fixed and emergent goals. The former are similar to long-term goals and
typically result in a user winning or defeating a game while the latter are similar to shortterm goals and are those that sustain a user’s engagement and interest in a game (Malone,
1980). Malone (1980) suggests that creating uncertainty in attaining goals can be created
through variable difficulty level, multiple level goals, hidden information, and
randomness. Malone (1980) defines fantasy-inducing environments as those that evoke,
“mental images of things not present to the senses or within the actual experience of the
person involved” (p. 56). These fantasy environments, Malone claims, make games more
interesting, play a crucial role in the development of symbolic representation skills.
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Malone (1980) cites previous research which states that the metaphors and/or analogies
afforded by fantasy environments are able to assist users in learning new content through
applying old knowledge. He also draws upon previous research in making his claim that
the vivid sensory stimuli of fantasy learning environments can improve memory of the
material (Malone, 1980). He argues that fantasy environments are capable of harnessing
and exploiting the pre-existing emotional motivations of users, resulting in an increased
interest in learning (Malone, 1980). Lastly, curiosity intrinsically motivates users by
providing an “optimal level of informational complexity” (Malone, 1980, p. 60). While,
curiosity closely parallels Malone’s concept of challenge, it can be distinguished as a
challenge to one’s understanding, rather than a challenge to one’s ability as it is often
evoked by the potential for challenging and modifying one’s higher-level cognitive
structures (Malone, 1980, p. 62).
Rosemary Garris, Robert Ahlers, and James E. Driskell (2002) propose what they
call an “input-process-output model of instructional games and learning” in which
instructional content and the motivational characteristics of games serve as the inputs to a
game cycle comprised of user judgments, user behaviors, and system feedback,
ultimately resulting in learning outcomes after a critical debriefing process.
Walking through their model, Garris et al. (2002) begin by discussing the
motivational characteristics of games. While they accept Malone’s theory of intrinsically
motivating aspects of games, Garris et al. (2002) believe that games’ extrinsically
motivating characteristics are also imperative for developing self-motivated learners,
“both because the activity is interesting in itself and because achieving the outcome is
important” (p. 445). Garris et al. (2002) summarize previous literature on the
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motivational aspects of games in order to formulate their own list of six motivating
dimensions: fantasy, rules/goals, sensory stimuli, challenge, mystery, and control.
With regard to fantasy and challenge dimensions, Garris et al.’s concepts are very
similar to Malone’s. Ultimately, fantasy environments allow users to learn material more
easily because it is presented in an imagined context that is of interest rather than in a
generic or decontextualized form (Garris et al., 2002). The concept of challenge entails
activities that are neither too difficult nor too easy, and can be achieved by establishing
meaningful and clearly-specified goals (Garris et al., 2002). With regard to goals, Garris
et al. draw upon the research of Edwin Locke and Gary Latham (1990, as cited in Garris
et al., 2002) who found that, “clear, specific, and difficult goals lead to enhanced
performance” because they allow users to recognize gaps between the goals of the game
and the feedback they are receiving, which in turn stimulates increased attention and
motivation (p. 449). Sensory stimuli such as sound effects, compelling graphics, and
animation found in nearly every game are inherently attention-grabbing and are capable
of creating distorted perceptions that cannot be found in real-world settings (Garris et al,
2002). Mystery is a feature of a game that triggers curiosity in the individual (Garris et
al., 2002). The motivational dimension of mystery can be enhanced through creating,
“incongruity of information, complexity, novelty, surprise, and violation of
expectations,” “incompatibility between ideas and inability to predict the future”, and
“information that is incomplete or inconsistent” (Berlyne, 1960 as cited in Garris et al.,
2002, p. 450)(Kagan,1972 as cited in Garris et al., 2002, p. 450)(Malone and Lepper,
1987 as cited in Garris et al., 2002, p. 450). Lastly, Garris et al. (2002) claim that learner
control, or, “the exercise of authority or the ability to regulate, direct, or command
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something” has consistently produced positive results with regard to user reactions and
attitudes (p. 451).
According to Garris et al.’s (2002) model, once these motivating characteristics of
games have been effectively paired with instructional content in the form of gameplay,
the motivational process or game cycle begins. The game cycle is a process by which
gameplay generates an iterative cycle of user judgments (e.g., interest, enjoyment,
confidence, and task involvement), user behaviors (e.g., persistent reengagement or
sustained involvement), and system feedback (i.e., “feedback or knowledge of results”)
(Garris et al., 2002). Garris et al. believe that the ideal and optimal result of this cycle is
what Mihaly Csikszentmihalyi identified as “flow,” or “the positive experience of being
fully engaged in an activity,” which is natural result of activities that are optimally
challenging, have clear goals and feedback, require intense concentration, allow a high
degree of learner control, and absorb users completely (Csikszentmihalyi, 1990 as cited
in Garris et al., 2002). Once gameplay has ended, Garris et al. stress the importance the
debriefing process in which individuals reflect back on the events that occurred during
gameplay. It is through the debriefing process that instructional support is provided and
the game environment is related back to the real-world, resulting in learning and
understanding (Garris et al., 2002).
According to Garris et al. (2002), there are three primary learning outcomes that
can be achieved through games: skill-based, cognitive, and affective. Skill-based learning
outcomes are those that develop either technical or motor skills). Cognitive learning
outcomes are divided into three types of knowledge: declarative (knowledge of the facts
and data required for task performance), procedural (knowledge about how to perform
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and task), and strategic (knowledge of applying learned principles into different contexts
or deriving principles for general or novel situations) (Garris, et al., 2002). Lastly,
affective learning outcomes are those that result in feelings of “confidence, self-efficacy,
attitudes, preferences, and dispositions” (Garris et al., 2002, p. 457).
In addition to the inherently motivating nature of games, previous research also
cites how the act of gameplay perfectly embodies the theory of experiential learning.
David Kolb (1984) is credited with introducing the theory of experiential learning,
building upon the work of John Dewey, Kurt Lewin, and Jean Piaget. Kolb (1984)
defines experiential learning as, “a process whereby knowledge is created through the
transformation of experience” (p. 38). Kolb’s (1984) definition summarizes six
propositions that characterize the nature of experiential learning:
1. “Learning is best conceived as a process, not in terms of outcomes” (p. 26)
2. “Learning is continuous process grounded in experience” (p. 27)
3. “The process of learning requires the resolution of conflicts between
dialectically opposed modes of adaptation to the world” (p. 29)
4. “Learning is a holistic process of adaptation to the world” (p.31)
5. “Learning involves transactions between the person and the environment”
(p. 34)
6. “Learning is the process of creating knowledge” (p. 36)
Kolb (1984) states that experiential learning differs from behavioral, cognitive,
and rationalist learning theories in that it emphasizes the, “central roles that experience
plays in the learning process” (p. 20). Experiential learning theory is not intended as an
alternative to other learning theories, but is rather, a “holistic integrative perspective on
learning that combines experience, perception, cognition, and behavior” (Kolb, 1984, p.
21)
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Margaret Gredler (1996) recognizes games and simulations as “experiential
exercises” in her article, “Educational Games and Simulations: A Technology in Search
of a (Research) Paradigm.” Though clearly favoring simulations over games, Gredler
recognizes (1996) that both games and simulations are capable of providing meaningful
learning environments wherein students are capable of constructing new knowledge.
Kristian Killi (2004) discusses experiential learning theory alongside Csikszentmihalyi’s
flow theory in order to construct an experiential gaming model. Killi’s experiential
gaming model successfully marries gameplay and experiential learning in order to
facilitate flow experience.
In addition to the motivational and experiential learning characteristics of video
games, Katrin Becker (2007) claims that “good” games already embody sound pedagogy,
making them suitable tools for learning. Becker identifies several different learning
theories whose components can be found in games, including Robert Gagné’s Nine
Events, Charles Reigeluth’s Elaboration Theory, and Howard Gardner’s Theory of
Multiple Intelligences, among others.
Becker (2007) proposes that games are able to achieve all nine of Gagne’s Nine
Events of Instruction, which have been widely accepted among learning theorists.
Gagne’s Nine Events comprise the necessary conditions for learning: gaining attention,
expectancy, retrieval, selective perception, semantic encoding, responding,
reinforcement, retrieval, and generalization. According to Becker (2007), games are
capable of gaining a subject’s attention through its various graphics which display
elements of its gameplay. Learners are almost always informed of a game’s objective
either through a backstory or description, thus satisfying Gagne’s concept of expectancy
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(Becker, 2007). Games often require learners to engage in a retrieval process, or to recall
information that has already been learned in previous levels or stages (Becker, 2007).
Games that are designed to be challenging, yet encouraging, are capable of stimulating
learners, achieving Gagne’s selective perception event (Becker, 2007). Games often
engage learners in semantic encoding, or providing guidance from within a game itself
(Becker, 2007). Games are inherently designed to elicit performance from learners, thus,
satisfying Gagne’s responding event (Becker, 2007). Whether a game provides feedback
via scores, queries, displays, or verbally, players receive reinforcement which informs
them of their progress toward the game’s goal (Becker, 2007). Similar to feedback, inline with Gagne’s retrieval event, well-designed games often assess player performance
relative to the game’s goals (Becker, 2007). Lastly, games are able to generalize skills,
knowledge, and strategies learned, not only to other games, but to parallel real-life
experiences (Becker, 2007).
Becker (2007) also highlights the ways in which games satisfy all seven of the
major components constituting Reigeluth’s Elaboration Theory: elaborative sequence,
learning prerequisite sequences, summary, synthesis, analogies, cognitive strategies, and
learner control. Central to Elaboration Theory is that, “learners need to develop
meaningful context to which they can anchor new ideas and skills, and that this will in
turn aid in transfer and retention” (Becker, 2007, p.31). With regard to learning styles,
Becker refers to Gardner’s Theory of Multiple Intelligences, which categorizes eight
different strategies for learning: linguistic, musical, logical-mathematical, spatial,
kinesthetic, intrapersonal, interpersonal, and naturalistic. Each of these strategies, Becker
claims, can be achieved through games (Becker, 2007).
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Critics of GBL generally focus their arguments on two broad topics: the lack of
scholarly GBL research and the untested / unproven claims of GBL’s effectiveness on
learning outcomes. Endless research addresses the capabilities and advantages of GBL in
theoretical terms. Where GBL research is fundamentally lacking is in the area of
quantitative, empirical research. Currently, the body of empirical GBL research is sparse
at best (Eseryel, Ifenthaler, & Ge, 2011, as cited in Ifenthaler, Eseryel, & Ge, 2012);
however, as greater interest, research, and resources are being dedicated to testing the
theoretical claims of GBL, the overall body of literature will grow at a rapid pace.
Other critics argue that while the line between games and motivated, engaged
learners has been well-established, the current GBL research fails to produce compelling
results that GBL methods actually result in improved learning outcomes vis-à-vis
traditional methods. In other words, current GBL research has not proven its
effectiveness. After reviewing 15 years of GBL research, Harold O’Neil, Richard
Wainess, and Eva Baker (2005) found that while, indeed, research points to compelling
results in terms of its effect on player intensity and engagement, there is little to no
research that documents their positive effect(s) on learning outcomes. After completing
his own comprehensive review of GBL literature focusing on empirical research into the
instructional effectiveness of games, Robert Hays (2005) reached a conclusion similar to
that of O’Neil, et al.: this research is generally disjointed and lacks coherence in addition
to suffering methodological flaws and oftentimes neglecting to define key terms and
concepts.
It is important to note that early research into the effectiveness of GBL
approaches was unsuccessful for a number of reasons: games were poorly designed

36
(Jenkins, 2002, as cited in Whitton, 2007) and often lacked clear alignment between
game design and learning outcomes (Sandford et al., 2006, as cited in Whitton, 2007). In
response to these criticisms and because of the recent growth in interest and research
around the topic of GBL, it is likely that new empirical research will focus on better
linking games to learning outcomes as well as testing its effectiveness versus traditional
methods.
GBL Applications in Higher Education
Though GBL has been used extensively at the grade-school level, the following
literature represents a sample of existing research that has examined the use of GBL in
higher education. A review of the literature suggests that medical, engineering, and
business/management fields have utilized games more often than others, or, at the very
least, have taken the steps to conduct empirical research and document the effects of
video games have on performance (e.g., academic achievement, understanding, ability).
Using games for training and educating intelligence analysts, however, is a relatively
unexplored, yet promising prospect.
Richard Blunt (2007), Director of Plans and Programs for the DoD Advanced
Distributed Learning Initiative, summarized the results of three different research studies
which examined the levels of academic achievement between students who did and did
not use video games to learn educational content. In all three research studies, conducted
at “a nationally known university in Arlington, Virginia”, students who supplemented
traditional learning methods with video games significantly outperformed students who
relied on traditional learning methods alone.
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One research study focused on students in an introduction to business and
technology course. In this course, students were taught “the major functional areas of
business and to the interrelationships among them” by examining organizational theories
and economic, cultural, political, and technological factors that affect organizations
(Blunt, 2007, p. 5). Industry Giant II was the game used in this study to measure
students’ academic performance using video games as a supplement to traditional
learning methods vis-à-vis students who were taught using only traditional methods. For
the 801 students who did not use Industry Giant II, their mean score was 79.18%
compared to the 227 students who did use the video game and achieved a mean score of
91.5% (Blunt, 2007).
A second research study concentrated on a principles of economics course,
wherein students were introduced to the field of economics and how, “a system-level
understanding of the interaction between micro- and macroeconomics greatly improves
the quality of one’s analysis” (Blunt, 2007, p. 5). Specifically, students were taught the
foundational microeconomics concepts of supply and demand as well as macroeconomic
concepts such as gross domestic product, fiscal and monetary policy, global trade, and
exchange rates. In addition to learning these concepts, students were also expected to
understand how, “how human behavior and decision making translate into observable
economic-system measures of performance”, with an emphasis placed on, “interpreting
economic variables and events, using fundamental analytical methods, and applying these
to real-world issues” (Blunt, 2007, p. 5). Zapitalism, a game that “models real-world
economics, simulates actual business and sales cycles, and incorporates competitive
pricing structures”, was the game used by researchers to measure differences in students’
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academic performance (Blunt, 2007, p. 5). The 234 students who did not play Zapitalism
achieved a mean score of 77.85% while the 322 students who played Zapitalism achieved
a mean score of 94.8% (Blunt, 2007).
The third and final research study focused on a principles of management course
taught to third-year management students, wherein students are taught fundamental
management theories and how they’ve evolved over history. Skills-wise, students were
expected to demonstrate effective problem solving, team building, leadership, and
communications skills (Blunt, 2007). Virtual U was the game used in this study to
measure differences in academic performance between students who played the game and
those who did not. The 252 students who did not play Virtual U scored an average of
68.42% while the 326 students who played Virtual U scored an average of 89.99%
(Blunt, 2007). Based on the results of these studies, games were capable of successfully
supplementing traditional teaching methods for undergraduate-level business, economic,
and management content, ultimately resulting in superior academic performance.
In their own research, Martin Ebner and Andreas Holzinger sought to determine
whether games could be used to teach engineering students complex theoretical
knowledge. For the content of their game, Ebner and Holzinger (2005) chose to focus on
teaching the Theory of Structures, which they describe as the, “the basic and most
important content of the whole study of Civil Engineering” (p. 4). Using the Theory of
Structures, engineers must calculate the internal forces of a system before designing
structural concrete beams (Ebner & Holzinger, 2005).
Internal Force Master, the computer game designed by researchers, was tested in
a Structural Concrete course taught at the University of Technology of Graz from
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November 2003 to January 2004. Internal Force Master was also made available to
public, particularly university students in Germany, Austria, and Switzerland. The most
significant hypothesis tested by researchers was whether use of the game led to similar or
equal learning results as traditional methods. Ebner and Holzinger (2005) concluded that
students who played Internal Force Master achieved learning results that were, at least,
equivalent to those who did not play the game. The results of Ebner and Holzinger’s
research support the notion that games, at the very least, can be successful teaching
alternatives to traditional methods.
To date, GBL applications in the intelligence analysis field have been few. Even
fewer are the number of empirical studies that evaluate the effectiveness of GBL as a
learning tool. In 2007, Don Libes and Theresa O’Connell of the National Institute of
Standards and Technology explored the potential of games being used for teaching and
training intelligence analysis. In their paper, they identify the aspects of intelligence
analysis that make GBL both a suitable and a difficult teaching approach. Libes and
O’Connell (2007) conclude by proposing that there are existing games, not specifically
designed for intelligence analysis, from which intelligence analysts could benefit from
because they focus on collecting and structuring knowledge. Moreover, the strategic and
semantic game play present in these games naturally foster the type of thinking skills
required of analysis (Libes & O’Connell, 2007). Libes and O’Connell go on to discuss at
a high level the potential benefits of leveraging games specifically designed to train the
tasks and responsibilities of intelligence analysts. Libes and O’Connell’s paper is a step
in the right direction of identifying the potential synergies that could result from pairing
GBL with intelligence analyst training. Absent from this paper, however, is practical
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guidance for applying GBL and a discussion of how the effectiveness of GBL may differ
from traditional learning methods.
With funding from the Defense Modeling and Simulation Office (DMSO),
researchers from the University of Pennsylvania’s Electrical and Systems Engineering
department and the Institute for Defense Analysis created Athena’s Prism, a diplomatic
strategy role-playing simulation tool designed specifically for intelligence analysts.
Researchers’ objectives were to determine whether analysts were able to generate “more,
or more varied, alternative hypotheses and less evidence of cognitive and social biases”
as a result of playing the game (Silverman et al., 2005). Though empirical testing of their
hypotheses was incomplete at the time, researchers were able to collect initial
observations from analyst testing sessions. Researchers found that Athena’s Prism
provided, “a mechanism and procedure to delineate assumptions explicitly”, “a level
playing field among analysts”, “a neutral, no-loss-of-face way…to learn that’s one’s
certainty of outcome was wrong or at least not exclusively right”, and “a rich and
systematic means by which to entertain new ideas and hypotheses, to save these with an
audit trail to study how we ended up at any particular outcome, and to identify some
ways that we could be surprised” (Silverman et al., 2005, p.5). Through their initial
research, Silverman et al.(2005) were able to confirm that Athena’s Prism led to distinct
learning outcomes representing desired characteristics of intelligence analysts. Though
experimentation was incomplete, this research provides an example of the ways in which
the effectiveness of using GBL in an intelligence analysis setting is being measured.
In the field of academia, Kristan Wheaton, an Intelligence Studies professor at
Mercyhurst University, used games to teach strategic intelligence to both his
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undergraduate and graduate students. Wheaton hypothesized that GBL would improve
students’ learning and performance. In his paper, Wheaton discusses his experience and
findings using GBL to teach future intelligence analysts the theory and practice behind
strategic intelligence. Wheaton’s Strategic Intelligence course is the “capstone” course of
the intelligence program, wherein students learn to “integrate and apply the knowledge
and skills gained in earlier courses while adding the specific additional knowledge and
skills necessary to prepare a complete strategic intelligence product” (Wheaton, 2011,
p.6). According to Wheaton (2011), completing the strategic intelligence project
consumes approximately 80% of the total course time while the remaining 20% of course
time is spent focusing on strategic theory, the current practice of strategic intelligence,
and previously learned concepts that are appropriate in a strategic environment. It was
this 20% of the course that Wheaton sought to teach with GBL. Specifically, Wheaton
(2011) first wanted to improve students’ ability to “see patterns and connections buried
deeply in unstructured data sets” and discover solutions (p.8). Wheaton expected to
observe students’ improved abilities through classroom discussions and students’ weekly
writing assignments. Secondly, Wheaton wanted to bolster students’ confidence in their
analyst skills. This confidence, Wheaton hypothesized, would be evident in better final
products. Thirdly, Wheaton wanted students to remember not only the experiences but
also the lessons learned from the experiences so that they could apply them later on in
their analyst careers. To measure this outcome, Wheaton solicited anecdotal feedback
from students months after the course had been completed.
With regard to his first goal, Wheaton found that students’ classroom discussions
and weekly assignments illustrated an, “increase in nuance, the willingness to challenge
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an acknowledged authority…nimble leaps from one concept to another” (Wheaton, 2011,
p. 12). Additionally, Wheaton (2011) suggested that students’ discussion and findings
demonstrated all seven broad categories of Washington State University’s Guide to
Critical Thinking, which determines whether and to what degree critical thinking is
taking place. With regard to his second goal, Wheaton analyzed the feedback that he has
collected from the decision makers who have received the students’ final projects for the
past seven years. Wheaton mapped these feedback scores onto a five-point scale, with
five points representing work of professional quality, four points representing work of
young professional quality, three points representing work of average quality, two points
representing work below average quality, and one point representing work well below
average quality. During the year Wheaton (2011) leveraged GBL in his classrooms, the
average quality of students’ intelligence projects dramatically increased to 4.57, up from
3.8, 3.67, 3.64, 4.09, 3.92, and 3.73 for the years 2003-2008, respectively. With regard to
the feedback he solicited from students in order to measure his third goal, Wheaton
(2011) found that their anecdotal feedback was consistent in that students shared that the
games helped them to better remember the strategic intelligence concepts.
Wheaton’s research found that GBL was successful for teaching students strategic
intelligence theories and principles in such a way that they engaged in critical thought,
remembered what had been learned, and generated products of greater quality though
applying what they learned. This research is extremely relevant to any discussion of the
effectiveness of GBL in higher education because it focused on the higher-order skills
required of intelligence analysts and provided a baseline comparison between GBL and
traditional methods.
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In 2011, Intelligence Advanced Research Projects Activity (IARPA), an office of
the Office of the Director of National Intelligence that pursues high-risk/high-reward
research programs in order to provide the United States an intelligence advantage over
current and future adversaries, initiated the Sirius program under the leadership of Dr.
Rita Bush. According to Sirius’ program overview, the program’s goal is to leverage
serious games for training analysts in order to, “measure their proficiency in recognizing
and mitigating cognitive biases that affect all types of intelligence analysis” (IARPA,
2011, p. 2). Through manipulating various aspects of the serious games, researchers hope
to understand whether and how players are able to perceive and mitigate their own
cognitive biases (IARPA, 2011). Through the program, researchers also plan to solidify
an experimental foundation for future research to repeat and validate Sirius’ findings.
Lastly, researchers aim to determine which elements of game design are effective in
mitigating cognitive bias in intelligence analysts (IARPA, 2011).
The cognitive biases targeted by Sirius will be tested over the course of two
phases. Phase 1 will focus on confirmation bias, fundamental attribution error, and bias
blind spot while Phase 2 focus will focus on anchoring bias, representativeness bias, and
projection bias (IARPA, 2011). During experimentation, researchers will measure the
following game design variables in order to determine their effect(s) on analysts’ abilities
to recognize and mitigate cognitive bias: character customization; communication type,
frequency, style; fantasy elements; fidelity/abstraction of task, social, visual, or audio
features; first vs. third person view; game session duration/repetition; priming of
participants; real-time feedback; reward structure; scaffolding; single player vs. multiplayer; structured analytic techniques; student modeling; time pressure; and narrative
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type (IARPA, 2011). In order to measure the persistence of training effectiveness,
researchers will conduct post-tests eight and twelve weeks after Phase 1 and Phase 2,
respectively (IARPA, 2011).
Though the Sirius program is currently underway, researchers expect to see 50%
reduction in cognitive bias at the time of experimentation and 35% reduction eight weeks
after experimentation for Phase 1 (IARPA, 2011). For Phase 2, researchers expect 75%
reduction in cognitive bias at the time of experimentation and 65% reduction twelve
weeks after experimentation (IARPA, 2011). If actual results align with researchers’
expected results, then Sirius will have effectively shown how video games are capable of
mitigating the cognitive biases of intelligence analysts. Such findings would suggest that
games are capable of teaching and training not only intelligence analyst skills and
abilities but also metacognition, wherein analysts engage in critical thought in order to
overcome their own cognitive limitations. Perhaps the more telling than results that
measure the extent to which games reduce analysts’ cognitive biases, would be the
analysis of independent variables identifying the different game properties that either
contributed or did not contribute to analysts’ abilities to perceive and mitigate cognitive
biases.
From academia to the federal government, games are currently being used to
teach and train both students and professionals in higher-order education. Though GBL’
application in the intelligence analysis field is limited, existing research clearly
demonstrates the promise of using such an approach. While further empirical research is
required for measuring the effectiveness of GBL, perhaps more relevant to those
responsible for designing and creating educational and training content for the
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Intelligence Community would be research that identified game variables that potentially
affect GBL’s effectiveness.
Types of Games
Nearly every game designer will tell you: All games are not created equal. Within
game literature, there is no single system for classifying or studying games: numerous
approaches exist. Classification approaches vary based on a number of factors: level of
analysis, discipline, generation, purpose, terminology, etc. In order to measure and
analyze the potential of games to teach and train educational content, games must first be
broken down into meaningful units of analysis. For the purpose of measuring GBL’s
ability to teach or train intelligence analyst core competencies, the ideal unit of analysis
would be one that differentiates between games based on the specific types of knowledge,
skills, and abilities required of the player.
In terms of classifying video games by type, perhaps the most obvious unit of
analysis is genre. Thomas Apperley, a research fellow at the University of Melbourne,
provided his reasoning for rejecting the traditional notion of genre as a meaningful
descriptive category for video games. Apperley (2006) claims that current genre
categories focus only on the representational or aesthetic features of games while failing
to account for their interactive, non-representational attributes.
Traditionally, there have been two divergent approaches to studying games, the
narratological and the ludological (Apperley, 2006). Narratological approaches
emphasize the narrative features of video games while ludological approaches emphasize
the structure and elements of games such as rules and mechanics (Apperley, 2006).
Genres based on these approaches have created traditional genres that are “neither
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‘fundamental or [sic] lasting’” and “untenable”, citing David Myers and Nick Caldwell,
respectively (Myers, 2003 & Caldwell, 2004 as cited in Apperley, 2006). Apperley
(2006) suggests that scholars are capable of creating, “a more nuanced, meaningful, and
critical vocabulary for discussing video games” by examining instead the interactive
characteristics of video games (p. 7). Apperley’s approach entails classifying video
games based on their underlying interactive similarities despite their superficial visual
and narrative differences. Using this approach, Apperley (2006) claims that games
studies researchers will begin to see genres emerge that create connectivity between
previously, “‘messy’ categories that cross the traditional boundaries of video games” (p.
19). However, when classifying games according to genre, Apperley (2006)
acknowledges the critical importance of the fact that individual games are capable of
belonging to multiple genres at the same time. While Apperley’s approach is an
important departure from traditional video game genre classifications in that it shifts
focus to the ways in which players interact with or experience video games, it is only
theoretical as he does not offer a proposed genre classification of his own.
Like Apperley, Richard Van Eck and Woei Hung (2010), both associate
professors at the University of North Dakota’s, Instructional Design & Technology
Program, also believe that games, “work against meaningful classification” based on
traditional approaches and that “interactivity is one of the hallmarks of video games” (p.
5). In 2010, Van Eck and Hung proposed their own approach for classifying games in
such a way that promotes problem-solving skills. Certain types of games, they argue,
generally present certain types of problems to be solved (Van Eck & Hung, 2010). In
order to solve these problems, players must exercise different and varying degrees of
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cognitive processes and domain knowledge (Van Eck & Hung, 2010). Therefore, in order
to better achieve desired learning outcomes, Van Eck and Hung (2010) claim that games
must be classified in light of the types of problems they present.
Van Eck and Hung (2010) argued that problems are present in all games and are
indeed the, “raw materials for producing games” (p. 3). In support of their claim, they
cite Jim Gee who stated that “all games are situated, complex problem-solving
opportunities” as well as Kristian Kiili who concluded that, “a game itself is a big
problem that is composed of smaller causally linked problems” (Gee, 2007 as cited in
Van Eck and Hung, 2010)(Killi, 2007 as cited in Van Eck and Hung, 2010). Operating on
the premise that games are problems to be solved, Van Eck and Hung (2010) then
borrowed from the work of David H. Jonassen in order to identify eleven different types
of problems: logical, algorithm, story, rule-use, decision-making, troubleshooting,
diagnosis-solution, strategic performance, case analysis, design, and dilemma. According
to Van Eck and Hung (2010), each of these problem types supports different and varying
levels of structuredness, cognitive processes, and domain knowledge. Specifically
regarding the cognitive processes dimension, Van Eck and Hung (2010) state that there
are six that are significant to problem-solving: logical thinking, analytic thinking,
strategic thinking, analogical reasoning, systems thinking, and metacognitive thinking.
By analyzing the eleven problem types and their associated cognitive processes,
Van Eck and Hung were able to classify game types based on how they support specific
learning outcomes. Van Eck and Hung found that, contrary to traditional game
classification methods, “what superficially may appear to be similar games are in fact
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quite different in terms of their ability to support problem solving” (Van Eck and Hung,
2010, p. 15).
Andrew Rollings and Ernest Adams (2003) defined “gameplay” as, “one or more
causally linked series of challenges in a simulated environment”, with “challenges”
defined as the, “type[s] of events that the player is subjected to” (Defining Gameplay
section, para.1). Like Apperley and Van Eck and Hung, Rollings and Adam’s definition
of gameplay also emphasizes interactive aspects of video games rather than the
representational or aesthetic. In any given game, players may encounter multiple and
different types of challenges, which are primarily mental in nature; however, a small
degree of physical challenge such as reflex and hand-eye coordination is not uncommon
(Rollings and Adams, 2003). The relationship that Rollings and Adams proposed
between gameplay and challenges demonstrates a clear similarity to the one proposed by
Van Eck and Hung, that problems are the raw materials for producing games. The
relationship is even more similar to that proposed by Kristian Kiili, cited by Van Eck and
Hung, who proposed that games are large problems composed of smaller, causally linked
problems.
According to Rollings and Adams (2003), pure challenges, which are the
archetypal form of gameplay challenges, form the basis for most actual gameplay
challenges. Rollings and Adams identify eleven types of pure challenges: logic and
inference, lateral thinking, memory, intelligence-based, knowledge-based, patternrecognition, moral, spatial-awareness, coordination, reflex/reaction time, and physical
(Rollings and Adams, 2003). Each challenge type tests different mental, and sometimes
physical, abilities of the player. In addition to “pure challenges,” Rollings and Adams
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present the concept of “applied challenges,” or the situations or styles in which “pure
challenges” are applied and used (Rollings and Adams, 2003). The six types of applied
challenges identified by Rollings and Adams include: races, puzzles, exploration,
conflict, economies, and conceptual challenges (Rollings and Adams, 2003).
Although not specifically focused on education, Rollings and Adams’ research is
certainly consistent with previous literature suggesting that certain types of games are
more effective in achieving specific learning outcomes because the challenges or
problems they present require players to engage in specific cognitive and knowledge
processes.
Hypotheses
The IC’s need to improve its analyst training processes due to the challenges
presented by shifting demographics and a rapidly changing technological landscape and
GBL’s potential as an attractive training alternative result in my two hypotheses for this
study. The first hypothesis states that certain types of games are capable of teaching more
intelligence analyst skills and abilities than others. The second hypothesis states that
certain types of games are capable of teaching specific intelligence analyst skills and
abilities, such as Synthesis and Problem Definition, better than others.
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METHODOLOGY
The purpose of this research is to determine the suitability of game-based learning
(GBL) as a training alternative for teaching intelligence analyst skills and abilities. As the
Intelligence Community faces challenges training a new breed of analysts who grew up
in the technology era, this research is necessary for understanding how to best leverage
the potential of GBL as it relates to training these new analysts.
The following research questions were addressed in this study:
1. Are there certain types of games capable of teaching more intelligence analyst
skills and abilities than others?
2. Are there certain types of games capable of teaching specific intelligence
analyst skills and abilities better than others?
Data was assessed using a modified weighted ranking matrix created by the
researcher. Data were analyzed using simple quantitative data analysis methods and
Microsoft Excel pivot charts.
Scope
Information sources for both intelligence analyst core competencies and gameplay
types were selected through both purposive and convenience sampling. Samples were
obtained by convenience because intelligence analysis and video games are both
emerging fields with scant bodies of scholarly, scientific, research. Samples were
purposive in that, from the convenience sample, only sources that met certain criteria
were chosen: those that were comprehensive, contained adequate detail and specificity,
and were derived from relatively authoritative or reputable sources.
In order to identify a comprehensive set of intelligence analyst core competencies
(herein referred to as “core competencies”) and types of games, the researcher conducted
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several Google and Google Scholar searches using combinations of a number of different
key words and phrases (see Appendix A for a complete list of search terms used).
With regard to indentifying core competencies, the research of David Moore, Lisa
Krizan, and Elizabeth Moore, the Office of the Director of National Intelligence (ODNI),
and the Federal Bureau of Investigations (FBI) and the International Association of Law
Enforcement Analysts (IALEA) were the researcher’s primary information sources.
Moore, Krizan, and Moore identify a total of 53 core competencies. In Intelligence
Community Directive Number 610: Competency Directories for the Intelligence
Community Workforce, the ODNI identifies a total of 25 core competencies for nonsupervisory IC employees at GS-15 or below. Lastly, the FBI and IALEA’s joint list of
core competencies for intelligence analysts yielded a total of 54 core competencies (see
Appendix B for a complete list of each source’s core competencies).
In order to isolate and focus the current research on those core competencies that
are capable of being trained or taught (versus inherent qualities), the researcher excluded
competencies from each source that were considered to be characteristics or knowledge
(e.g., ODNI: Personal Leadership and Integrity, Moore, Krizan, and Moore: all
Characteristics) rather than skills or abilities. The researcher also excluded competencies
that the researcher deemed agency-specific (e.g., Moore, Krizan, and Moore: Foreign
Language), over-simplistic (e.g., Moore, Krizan, and Moore: Literacy), and pertaining to
managerial/supervisory positions (e.g., FBI/IALEA: Coaching). Once these steps were
completed, Moore, Krizan, and Moore, the ODNI, and the FBI and IALEA were left with
26, 12, and 26 core competencies, respectively (see Appendix C for the complete list of
isolated core competencies).
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The researcher then studied the remaining core competencies and
definitions/descriptions in order to identify those that were common – competencies that
were included in two or more information sources. In total, the researcher identified 16
common core competencies: Synthesis, Pattern Recognition/Extrapolation,
Reasoning/Logic, Problem Definition, Identify Multiple Sources, Select/Filter/Extract for
Relevance, Analysis Software, Word-processing, Spreadsheets, Presentation,
Identify/Use Resources Effectively, Planning, Clear/Effective Briefing, Tailors Content
to Audience, Positively Influence/Persuade, and Cooperate/Build Consensus. The
researcher then arranged these 16 common competencies into six broader core
competency categories: Thinking, Research, Computer/Technology, Organization,
Communication, and Teaming/Collaboration (See Appendix D for definitions for
common core competency definitions).
In order to determine the appropriate level of analysis for game types, the
researcher considered several options. Ultimately, the researcher chose game types as
defined by the types of challenges and applied challenges they present. Ernest Adams and
Andrew Rollings’ Andrew Rollings and Ernest Adams on Game Design was the primary
information source used by the researcher to identify game challenge and applied
challenge types; however, additional sources were used by the researcher to supplement
game challenge and applied challenge type definitions. Game challenges are, “the events
that the player is subjected to,” and include Logic and Inference, Lateral Thinking,
Memory, Intelligence-Based, Knowledge-Based, Pattern Recognition, Moral, Spatial
Awareness, Coordination, Reflex/Reaction Time, and Physical challenges (Adams &
Rollings, 2003, Defining Gameplay section, para. 5). Applied challenges are, “the
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application and use of the pure challenge forms…a combination of one or more pure
challenge forms applied to a given gameplay situation or style”, and include Races,
Puzzles, Exploration, Conflict, Exploration, Economies, and Conceptual (Adams and
Rollings, 2003, Applied Challenges section, para. 1)(see Appendix E for complete game
challenge and applied challenge definitions).
For this research there are 11 game challenge types capable of being used in six
different types of applied challenges, resulting in 66 unique possible game types. The
concept of “game type” is researcher-defined and represents the unique ways in which
game challenge types are paired with applied challenges. Game types include examples
such as Memory Races, Pattern Recognition Puzzles, and Logic Conflicts (see Appendix
F for a complete list of game types). There will, of course, be exceptions – examples of
specific games – that do not conform neatly into the methodology. It is important to note
that the methodology is not designed to take into consideration every game in existence.
Instead, the objective is to provide broad, generalized categories of game types that might
be suitable tools for teaching / training core competencies. It is also important to note that
the accuracy and validity of the results rely heavily on the robustness of the existing
definitions of both intelligence analyst core competencies and game types. If there are
examples of specific games that do not conform neatly to the results of this research, then
this is most likely the result of limitations in the existing literature on either game types
or core competencies.
Therefore, this research assesses each of the 66 game types’ capability to
train/teach each of the 16 common core competencies. These 66 games types and 16 core
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serve as the inputs for the “types of games” and “intelligence analyst skills and abilities”
referred to in the hypotheses for this research, respectively.
Measurement Instruments
The researcher compiled, arranged, scored, and analyzed the collected
information using a modified weighted ranking matrix.
Competency-Game Type Modified Weighted Ranking Matrix
Simply defined, matrices, “analyze the relationship between any two sets of
variables” (Heuer & Pherson, 2011, p. 64). Matrices are useful for visualizing and
structuring numerous pieces of data, thus enabling analysts to more effectively manage
large amounts of information (Heuer & Pherson, 2011). Matrices also allow for a
problem to be analyzed down into its smallest parts, each cell in the matrix, while
maintaining its overall complexity (Heuer & Pherson, 2011). A weighted ranking matrix,
the matrix used for this current research ranks items using a specific set of criteria (Heuer
& Pherson, 2011).
For this study, a modified weighted ranking matrix was used to determine the
extent to which the 66 game types are capable of training 16 core competency criteria.
The modified weighted ranking matrix listed the 66 game types down the first column
and the 16 core competencies across the first row. Down the second column, the
researcher weighted the effectiveness of each game type (see the Data Collection
/Procedures section, below, for a description for how game types were weighted). In all,
the Competency-Gameplay Modified Weighted Ranking Matrix contained 1,056 cells to
be scored, each representing the potential for a specific game type to train a specific core
competency (see Appendix G for the unscored, i.e., blank, matrix).
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Data Collection and Procedures
Once the Competency-Game Type Modified Weighted Ranking Matrix was set
up, with core competencies listed across the first row and the game types listed down the
first column, the researcher weighted the general effectiveness of each game type
according to the following scale:





0 = the challenge-applied challenge pair results in a game type that is
INEFFECTIVE
1 = the challenge-applied challenge pair results in a game type that is
SOMEWHAT EFFECTIVE
2 = the challenge-applied challenge pair results in a game type that is
MODERATELY EFFECTIVE
3 = the challenge-applied challenge pair results in a game type that is
EXTREMELY EFFECTIVE

The researcher assigned weights based on the various gameplay challenge and applied
challenge definitions. For example, a Moral challenge is designed to, “stimulate
reasoning which focuses on life, rules, authority, duty, contract, and ethical universality”
(Kohlberg, 1969 as cited in Caudle, 2011). A Race applied challenge as, “an attempt to
accomplish something before someone else does…discourage strategic thought and
instead encourage direct, brute force solutions” (Adams and Rollings, 2003, Applied
Challenges: Races section, para. 1). Using these two definitions, the researcher assigned
the Moral Race game type a weight of zero because the time pressures of a race are
counterproductive to, or ineffective at, developing moral understanding.
1,056 cells remained in the matrix, each to be scored and representing a specific
game type’s potential to teach/train a specific core competency. The researcher began
with the top- and left-most cell, working her way across each row, one cell at a time. For
each cell, the researcher subjectively scored the potential capability of each gameplay
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challenge to teach/train each corresponding core competency according to the following
scale:





0 = the game type has NO POTENTIAL to teach the core competency
1 = the game type has LOW POTENTIAL to teach the core competency
2 = the game type has MODERATE POTENTIAL to teach the core
competency
3 = the game type has HIGH POTENTIAL to teach the core competency

The researcher determined how cells were scored based on the various gameplay
challenge and core competencies definitions. For example, according to Adams and
Rollings, Logic and Inference challenges, “test the ability of the player to assimilate
information and use that information to decide upon the best course of action” (Rollings
& Adams, 2003, Pure Challenges: Logic and Inference Challenges section, para. 1).
According to the ODNI, Synthesis is the way in which an analyst, “integrates
evidence/information, evaluates and prioritizes alternatives, and assesses similarities and
differences in data to develop findings and conclusions” (ODNI, 2008, p. B-2).
Therefore, the researcher assigned Logic and Inference challenges a score of three,
representing a high potential to teach Synthesis skills, based on the clear similarity of the
two definitions. The researcher repeated this process for each game type and core
competency, examining each for synonymous words or concepts. The researcher took a
conservative approach of assigning a default score of zero for situations when there were
no clear similarities between the definitions for the game type and core competency being
compared. Similarities may not have existed due to insufficient detail in one or both
definitions or because the definitions were simply unrelated, for example.
Once the researcher scored the 1,056 cells, she then multiplied each row of scored
cells by the weight assigned to its respective game type. In doing so, the researcher was
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able to obtain a combined score for each cell based on game type effectiveness and
training potential. For example, Conflicts are extremely effective applications for Logic
and Inference challenges (weight of 3), which, in turn, have a high potential (score of 3)
for teaching/training Synthesis skills. Therefore, the cell’s weighted score would be a 9
(3x3) (see Appendix H for the final, scored Competency-Game Type Modified Weighted
Ranking Matrix).
The scoring scale used in this research, was in large part selected as a result of the
quality of the definitions for core competencies and game types – the quality of these
definitions did not allow for measurement beyond the level of detail of low, moderate,
and high classifications. Using an ordinal scale such as this unavoidably results in
measurements with some degree of subjectivity. Additional subjectivity was introduced
to this research because measurements were collected from only one individual, the
researcher. Indeed, subjectivity could have been minimized by collecting measurements
from additional subject matter experts; however, this option was not feasible based on the
researcher’s available resources and research timeline.
For this research, the greatest implication of subjectivity is its unfavorable impact
on measurement reliability; however, in addition to being the greatest level of detail
capable of measuring relationships between core competency and game type definitions,
the researcher believes that the scoring scale selected for this research also minimizes the
effect and impact of subjectivity. By limiting measurements to three broad classifications
(i.e., low, moderate, high), the researcher eliminated much of the variability that would
have likely resulted from collecting additional measurements using a scale of five or ten
classifications instead. Therefore, the scoring scale ultimately reduces the inherent
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subjectivity of the research, which in turn indirectly mitigates the unfavorable impacts on
measurement reliability.
Data Analysis
To answer the two research questions, the researcher used two different
quantitative data analysis methods to analyze the results of the Competency-Gameplay
Modified Weighted Ranking Matrix. In order to answer the researcher’s first question,
“are there certain types of games capable of teaching more intelligence analyst skills and
abilities than others?”, for each game type, the researcher calculated the total number of
core competencies that the game type had the potential to teach, regardless of whether the
potential was low, moderate, or high. In other words, the researcher counted every core
competency for which the game type had a non-zero value (i.e., no potential to teach the
core competency).
In order to answer the researcher’s second question, “are there certain types of
games capable of teaching specific intelligence analyst skills and abilities better than
others?”, the researcher created a graph using Excel pivot charts for each core
competency visualizing the total teaching potential scores for each game type.
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RESULTS
Analyses of data collected in the Challenge-Game Type Modified Weighted
Ranking Matrix will be presented beginning with results for the first research question,
followed by results for the second research question. As described in Chapter 3, for the
purposes of this research “core competencies” refers to the 16 intelligence analyst core
competencies identified by the researcher in previous literature. Also, “game type” is a
researcher-defined concept that refers to the 66 unique types of games that result from
pairing each of the 11 game challenge types with each of the six applied challenge
settings. Definitions of both game challenge types and applied challenges were identified
by the researcher using the research of Ernest Adams and Andrew Rollings.
Research Question One: Are there certain types of games capable of teaching more
intelligence analyst skills and abilities than others?
The researcher calculated the total number of core competencies that each game
type had the potential to train, regardless of whether the potential was low, moderate, or
high. In other words, the researcher counted every core competency for which the game
type had a non-zero value (i.e., no potential to train the core competency).
Analysis of the number of core competencies capable of being trained by each
game type revealed that “Logic and Inference Puzzles”, “Logic and Inference
Economies”, “Logic and Inference Conceptual”, and “Logic and Inference Conflict”
game types were each capable of training nine core competencies. “Lateral Thinking
Conflict”, “Lateral Thinking Puzzle”, and “Lateral Thinking Economies” game types
were each capable of training eight core competencies (see Figure 4.1, p. 61).

Logic and Inference-Puzzle
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38 Game Types
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Figure 4.1. The number of core competencies capable of being taught by each game type.
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Research Question Two: Are there certain types of games capable of teaching
specific intelligence analyst skills and abilities better than others?
For each of the 16 core competencies, training potential scores were analyzed for
each game type. Game types with higher scores are more capable of teaching core
competencies.
Synthesis. The “Logic and Inference Conflict” game type had the greatest
capability for training Synthesis skills, with a training potential score of nine (see Figure

9
8
7
6
5
4
3
2
1
0

9

6 6 6 6 6
4 4
3 3 3
2 2 2 2 2 2 2 2
1 1 1 1 1 1
0

Logic and Inference-Conflict
Memory-Race
Memory-Conceptual
Knowledge-Based-Conceptual
Lateral Thinking-Puzzle
Logic and Inference-Conceptual
Knowledge-Based-Conflict
Memory-Puzzle
Logic and Inference-Economies
Pattern-Recognition-Puzzle
Logic and Inference-Puzzle
Knowledge-Based-Race
Knowledge-Based-Puzzle
Knowledge-Based-Economies
Lateral Thinking-Economies
Moral-Economies
Memory-Conflict
Memory-Economies
Lateral Thinking-Conflict
Pattern-Recognition-Economies
Pattern-Recognition-Race
Moral-Conflict
Pattern-Recognition-Conceptual
Pattern-Recognition-Conflict
Moral-Conceptual
41 Game Types

Training Potential Score

4.2).

Game Types
Figure 4.2. Game type potential for training Synthesis skills.
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Pattern recognition and extrapolation. “Memory Race”, “Logic and Inference

Conflict”, “Pattern Recognition Puzzle”, “Lateral Thinking Puzzle”, and “Memory

Conceptual” game types had the greatest capabilities for training Pattern Recognition and

Extrapolation skills, each with training potential scores of nine (see Figure 4.3).
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Figure 4.3. Game type potential for training Pattern Recognition and Extrapolation skills.
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Reasoning and logic. The “Logic and Inference Conflict” game type had the

greatest capability for training Reasoning and Logic skills, with a training potential score

of nine (see Figure 4.4).

9
6 6 6 6 6 6 6 6
4 4
3 3 3 3 3
2 2 2 2 2 2 2 2 2 2
1 1
0

Game Types

Figure 4.4. Game type potential for training Reasoning and Logic skills.
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Problem definition. The “Moral Economies” game type had the greatest
capability for training Problem Definition skills, with a training potential score of four
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(see Figure 4.5).
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Figure 4.5. Game type potential for training Problem Definition skills.
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Identify multiple sources. The “Lateral Thinking Puzzle” game type had the
greatest capability for training Identify Multiple Sources skills, with a training potential
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score of nine (see Figure 4.6).
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Figure 4.6. Game type potential for training Identify Multiple Sources
skills.
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Select, filter, and extract for relevance. The “Logic and Inference Conflict”
game type had the greatest capability for training Select, Filter, and Extract for Relevance
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Figure 4.7. Game type potential for training Select, Filter, and Extract for Relevance skills.

Analysis software. All 66 game types were incapable of training analysis
software skills, with training potential scores of zero (see Figure 4.8).
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skills, with a training potential score of six (see Figure 4.7).
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Figure 4.8. Game type potential for
training Analysis Software skills.

Word processing software. All 66 game types were incapable of training word
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processing software skills, with training potential scores of zero (see Figure 4.9).
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Figure 4.9. Game type potential for
training Word-Processing Software skills.
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Spreadsheet software. All 66 game types were incapable of training Spreadsheet
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Software skills, with training potential scores of zero (see Figure 4.10).
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Figure 4.10. Game type potential for
training Spreadsheet Software skills.

Presentation software. All 66 game types were incapable of training
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Presentation Software skills, with training potential scores of zero (see Figure 4.11).
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Figure 4.11. Game type potential for
training Presentation Software skills.
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Identify and use resources effectively. “Logic and Inference Conflict” and
“Lateral Thinking Puzzle” game types had the greatest capabilities for training Identify
and Use Resources Effectively skills, both with training potential scores of three (see
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Figure 4.12. Game type potential for training Identify and Use
Resources Effectively skills.

59 Game Types

Lateral Thinking-Conflict

Lateral Thinking-Economies

Logic and Inference-Economies

Logic and Inference-Puzzle

Logic and InferenceConceptual

0

Lateral Thinking-Puzzle

9
8
7
6
5
4
3
2
1
0

Logic and Inference-Conflict

Training Potential Score

Figure 4.12).
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Planning. The “Logic and Inference Conflict” game type had the greatest
capability for teaching Planning skills, with a training potential score of six (see Figure
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Figure 4.13. Game type potential for training
Planning skills.
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Clear and effective briefing. All 66 game types were incapable of training Clear

Training Potential Score

and Effective Briefing skills, with training potential scores of zero (see Figure 4.14).
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Figure 4.14. Game type potential for
training Clear and Effective Briefing
skills.

Tailor content to audience. All 66 game types were incapable of training Tailor
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Content to Audience skills, with training potential scores of zero (see Figure 4.15).
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Figure 4.15. Game type potential for
training Tailor Content to Audience skills.
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Positively influence and persuade. “Lateral Thinking Puzzle” and “Logic and
Inference Conflict” game types had the greatest capabilities for training Positively
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Influence and Persuade skills, both with training potential scores of six (see Figure 4.16).
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Figure 4.16. Game type potential for training Positively Influence and
Persuade skills.
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Cooperate and build consensus. The “Logic and Inference Conflict” game type
had the greatest capability for training Cooperate and Build Consensus skills, with a
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training potential score of nine (see Figure 4.17).
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Figure 4.17. Game type potential for training Cooperate and Build
Consensus skills.
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CONCLUSIONS
Intelligence analysis aims to reduce the level of uncertainty for decision-makers.
By its very nature, intelligence analysis operates in the realm of uncertainty and is prone
to intelligence failure. Analytical failure has been identified as one of the contributing
factors to intelligence failure. Previous research suggests that the Intelligence
Community’s (IC) current training programs fail to provide intelligence analysts with the
necessary skills and abilities for accurately analyzing information. Challenges include
inadequate formal training opportunities and training a generation of new analysts who
learn and retain information in dramatically different ways than generations past. Gamebased learning (GBL), due to its ability to capture the attention and motivation of learners
as well as achieve tangible learning outcomes, may be a potential or partial solution to
these challenges.
Research Questions
With this study, the researcher sought to determine whether GBL approaches are
effective alternatives for training intelligence analyst core competencies, thereby
reducing the occurrence and/or magnitude of intelligence failures. The specific questions
to be answered through this research are:
1. Are there certain types of games capable of teaching more intelligence analyst
skills and abilities than others?
2. Are there certain types of games capable of teaching specific intelligence
analyst skills and abilities better than others?
To answer both questions, the researcher constructed a Weighted Ranking Matrix
in order to measure the potential – high, medium, low – of 66 different game types for
training 16 intelligence analyst core competencies. For the first question, the researcher
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simply counted the total number of core competencies that the game type had the
potential to teach, regardless of whether the potential was high, medium, or low. To
answer the second question, for each core competency, the researcher compared the
training potential scores of each of the 66 game types.
Are there certain types of games capable of teaching more intelligence analyst skills
and abilities than others?
Games with Logic and Inference challenges (such as Chess, Minesweeper, or
Hearts), in various applications types, are capable of training nine, over half of, core
competencies. This is most likely because the science of logic and inference is mature,
and, thus, their definitions tend to be relatively robust, providing the researcher with a
solid operational definition upon which to evaluate its potential capability to train each
core competency.
Games with Lateral Thinking challenges (such as Roller Coaster Tycoon or HalfLife), in various application types, are capable of training eight, or half of, of the core
competencies. This is most likely because they draw on the same types of skills as logic
and inference challenges, only they require one to employ their imagination and
creativity in order to solve problems.
Games with Moral challenges (such as Fallout 3 or Mass Effect), in various
application types, are capable of training six of the core competencies. This is most likely
because they require the player to evaluate the gray, uncertain, areas that moral dilemmas
often present. To do this, players must clearly and accurately define the moral dilemma,
identify, gather and filter the relevant information, synthesize that information into
findings, and ultimately make an evaluation that may have implications and
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consequences. These processes reflect some of the very same skills and abilities required
of intelligence analysts when producing an intelligence product or estimate.
Games with Knowledge-Based and Memory challenges (such as Jeopardy and
Brain Age, respectively), with various application types, are capable of training four core
competencies. This is most likely the case for Memory challenges because they are
present in nearly every game, although they are oftentimes considered the less obvious,
secondary, rather than primary, challenge. For certain core competencies, KnowledgeBased challenges are well-suited for testing learning and retention. Also, it is
information, or knowledge, that is transformed by analysts into intelligence.
Games with Pattern Recognition challenges (such as Bejeweled and Tetris), in
various application types, are capable of training three core competencies. This is most
likely because Pattern Recognition challenges are found more often in the harder skills
such as thinking, rather than the softer skills of research, organization, communication,
computer/technology, and teaming/collaborating.
Games with Spatial Awareness challenges (such as Call of Duty and World of
Warcraft), in various application types, are capable of training two core competencies.
This is most likely because Spatial Awareness, as it relates to games, primarily provides
analysts with context, enabling them to assess the circumstances and rules that govern
gameplay – critical elements for developing certain core competencies.
Games with Coordination, Reflex/Reaction Time, Intelligence-Based, and
Physical challenges (such as Guitar Hero, Pong, PQ: Practical Intelligence Quotient, and
Dance Dance Revolution, respectively), for all application types, are capable of training
zero core competencies. This is most likely because these challenges are either hand-eye,
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physical, or intellectual challenges rather than analytical in nature. These types of
challenges do not align closely with the thinking, research, computer/technology,
organization, communication, or teaming/collaboration skills that characterize the
intelligence analyst core competencies.
Also interesting and worth noting in these results is the fact that, while some
game types are capable of training 9 of the 16 core competencies, there is no single game
type that is capable of training all core competencies. Moreover, 58% or over half of the
66 game types are not capable of teaching any of the core competencies.
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Are there certain types of games capable of teaching specific intelligence analyst
skills and abilities better than others?
Synthesis. Results show that “Logic and Inference Conflicts” (such as Chess or
World of Warcraft) is the game type with the greatest potential for training Synthesis
skills. This game type received a score of nine, the best training potential score possible.
Logic and inference, like synthesis, requires the player to interpret and construct
arguments from facts or pieces of information in order to ultimately develop courses of
action. Also, both synthesis and logic skills require one to recognize where there may be
information gaps and incomplete and/or inaccurate information. For these reasons,
“Logic and Inference Conflicts” could and should be highly considered when designing
games in order to train Synthesis skills to intelligence analysts.
While not having the greatest training potential, five game types – “Memory
Race” (such as Brain Age), “Memory Conceptual” (such as Clue), “Knowledge-Based
Conceptual” (such as Jeopardy), “Lateral Thinking Puzzle” (such as Half-Life), and
“Logic and Inference Conceptual” (such as Capitalism or Monopoly) – received a score
of six, indicating high potential for training Synthesis skills. Because their training
potential is high, these game types could and should also be considered when designing
games in order to train Synthesis skills to intelligence analysts.
Also significant about the results for this core competency is the fact that 41
(62%) of the 66 game types had no potential at all to train Synthesis skills.
Pattern recognition and extrapolation. Results show that “Memory Races”
(such as Brain Age), “Logic and Inference Conflicts” (such as Chess and World of
Warcraft), “Pattern Recognition Puzzles” (such as Bejeweled), “Lateral Thinking
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Puzzles” (such as Half-Life), and “Memory Conceptual” (such as Clue) are the game
types with the greatest potential for training Pattern Recognition and Extrapolation skills.
These game types received a score of nine, the best training potential score possible.
Memory challenges require the player to recall, retrieve, extract, and apply information
more quickly and accurately, aiding in identifying patterns. Logic and Inference
challenges require the player to fill the gaps of imperfect or uncertain information
through extrapolating existing facts. Pattern Recognition and Extrapolation also requires
players to extrapolate existing facts, knowledge, actions, etc. in order to determine what
action(s) will likely occur in the future. Lastly, because patterns aren’t always obvious or
easily identifiable, Lateral Thinking challenges players to view the problem in a creative
and indirect way in order to solve it. For these reasons, these game types could and
should be highly considered when designing games in order to train Pattern Recognition
and Extrapolation skills to intelligence analysts.
“Logic and Inference Conceptual” (such as Capitalism or Monopoly) and
“Memory Puzzle” (such as Brain Age) game types received a score of six, indicating a
high potential for training Pattern Recognition and Extrapolation skills. Because their
training potential is high, these game types could and should also be considered when
designing games for training Pattern Recognition and Extrapolation skills to intelligence
analysts.
Also significant about the results for this core competency is the fact that 41
(62%) of the 66 game types had no potential at all to train Pattern Recognition and
Extrapolation skills.
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Reasoning and logic. Results show that “Logic and Inference Conflicts” (such as
Chess and World of Warcraft) is the game type with the greatest potential for training
Reasoning and Logic skills. “Logic and Inference Conflicts” received a score of nine, the
best training potential score possible. In this particular case, Logic and Inference
challenges’ training potential for Reasoning and Logic skills is clear. Therefore, Logic
and Inference Conflict games could and should be highly considered when designing
games in order to train Reasoning and Logic skills to intelligence analysts.
Eight game types – “Knowledge-Based Conceptual” (such as Jeopardy) ,
“Memory Race” (such as Brain Age), “Spatial Awareness Exploration” (such as World of
Warcraft), “Spatial Awareness Conflict” (such as Call of Duty and Quake 3), “Logic and
Inference Conceptual” (such as Capitalism or Monopoly), “Moral Economies” (such as
Fallout 3), “Pattern Recognition Puzzle” (such as Bejeweled), and “ Memory
Conceptual” (such as Clue) – received a score of six, indicating a high potential for
training Reasoning and Logic skills. Because their training potential is high, these game
types could and should also be considered when designing games in order to train
Reasoning and Logic skills to intelligence analysts.
Also significant about the results for this core competency is the fact that 38
(58%) of the 66 game types had no potential at all to train Reasoning and Logic skills.
Problem definition. Results show that “Moral Economies” (such as Fallout 3) is
the game type with the greatest potential for training Problem Definition skills. “Moral
Economies” received a score of four, indicating a moderate potential for training Problem
Definition skills. Moral challenges, like the process of defining an intelligence problem,
require the player to identify the root of an issue, separate substance from noise, and ask
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questions in order to determine what is truly important. For these reasons and with the
understanding that only moderate training results may be obtained, “Moral Economies”
could be considered when designing games in order to train Problem Definition skills to
intelligence analysts. All other game types have either low or zero training potential.
Also significant about the results for this core competency is the fact that 59
(89%) of the 66 game types had no potential at all to train Problem Definition skills.
Identify multiple sources. Results show that “Lateral Thinking Puzzle” (such as
Half-Life) is the game type with the greatest potential for training Identify Multiple
Sources skills. “Lateral Thinking Puzzle” received a score of nine, the best training
potential score possible. Lateral Thinking challenges require the player to engage their
creativity, imagination, and/or prior experiences in order to solve a problem in a new or
unexpected way. For this reason, “Lateral Thinking Puzzle” could and should be highly
considered when designing games in order to train Identify Multiple Sources skills to
intelligence analysts. All other game types have either low or zero training potential.
Also significant about the results for this core competency is the fact that 58
(88%) of the 66 game types had no potential at all to train Identify Multiple Sources
skills.
Select, filter, and extract for relevance. Results show that “Logic and Inference
Conflict” (such as Chess and World of Warcraft) is the game type with the greatest
potential for training Select, Filter, and Extract for Relevance skills. “Logic and Inference
Conflict” received a score of six, indicating a high potential for training Select, Filter, and
Extract for Relevance skills. Logic and Inference challenges involve evaluating the
quality and relevancy of existing information in order to decide upon the best course of
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action. Logic and Inference challenges often also require players to identify gaps in
information and then derive additional information accordingly. For these reasons,
“Logic and Inference Conflict” could and should be considered when designing games in
order to train Select, Filter, and Extract for Relevance skills to intelligence analysts.
“Logic and Inference Conceptual” (such as Capitalism or Monopoly) received a
score of four indicating a moderate potential for training Select, Filter, and Extract for
Relevance skills. With the understanding that only moderate training results may be
obtained, “Logic and Inference Conceptual” could be considered when designing games
in order to train Select, Filter, and Extract for Relevance skills to intelligence analysts.
Also significant about the results for this core competency is the fact that 51
(77%) of the 66 game types had no potential at all to train Select, Filter, and Extract for
Relevance skills.
Analysis, word-processing, spreadsheet, and presentation software. There
were no game types that had potential to train Analysis, Word-Processing, Spreadsheet,
or Presentation Software skills. This is most likely because all software programs are
unique, multidimensional, and typically require hands-on experience that cannot be
substituted with gameplay. For these reasons, games should not be considered when
designing games in order to train Analysis, Word-Processing, Spreadsheet, or
Presentation Software skills.
Identify and use resources effectively. Although “Logic and Inference
Conflict” (such as Chess and World of Warcraft) and “Lateral Thinking Puzzle” (such as
Half-Life) game types have the greatest potential for training Identify and Use Resources
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Effectively skills, all game types had either low or zero training potential. Using games
order to train Identify and Use Resources Effectively skills is not recommended.
The results for this core competency are undoubtedly troubling for those familiar
with games. One would be hard-stretched to find a video game that does not require
players to identify and use resources effectively. After reexamining the definition, the
researcher determined that Identify and Use Resources Effectively should be a sub-skill
of Planning, rather than its own core competency. Indeed, identifying and gathering
resources is a critical component of the planning process. As a result, the researcher finds
the results for Identify and Use Resources Effectively to be an outlier. For future
research, it is recommended that Identify and Use Resources effectively be considered a
part of the Planning process.
Also significant about the results for this core competency is the fact that 59
(89%) of the 66 game types had no potential at all to train Identify and Use Resources
Effectively skills.
Planning. Results show that “Logic and Inference Conflict” (such as Chess and
World of Warcraft) is the game type with the greatest potential for training Planning
skills. “Logic and Inference Conflict” received a score of six, indicating a high potential
for training Planning skills. Logic and Inference challenges require the player to develop
multiple courses of action, often in the face of imperfect or incomplete information.
Therefore, players are challenged to infer, surmise, or guess based on extrapolation of the
facts in order to develop their courses of action. For these reasons, “Logic and Inference
Conflict” could and should be considered when designing games in order to train
Planning skills to intelligence analysts.
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“Logic and Inference Conceptual” received a score of four indicating a moderate
potential for training Planning skills. With the understanding that only moderate training
results may be obtained, “Logic and Inference Conceptual” (such as Capitalism or
Monopoly) could be considered when designing games in order to train Planning skills to
intelligence analysts.
Game type results for the Planning core competency are surprising considering
that most games involve this skill. After reexamining the definition of the Planning core
competency, the researcher found that it to be lacking in detail, most likely because it is a
fairly well-understood, universal concept requiring no elaboration. In contrast, definitions
for the more abstract, intangible, cognitive core competencies such as Synthesis,
Reasoning and Logic, and Positively Influence and Persuade are fairly robust and
descriptive.
Also significant about the results for this core competency is the fact that 62
(94%) of the 66 game types had no potential at all to train Planning skills.
Clear and effective briefing. There were no game types that had potential to
train Clear and Effective Briefing skills. Games are capable of neither picking up on the
nuances of eye contact, pace, volume, engagement, filler words, nervous habits, or
presentation aesthetics nor evaluating the relevance, accuracy, or quality of the
intelligence briefed. For those without an aptitude for Clear and Effective Briefing skills,
it is an art that is learned over time, from practice and repeated exposure to sometimes
hostile audiences. In this case, games may be too “safe” to allow for a true training
experience. For these reasons, games should not be considered when designing games in
order to train Clear and Effective Briefing skills.
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Tailor content to audience. There were no game types that had potential to train
Tailor Content to Audience skills. Learning this skill often requires critical feedback from
your audience and specialized fine tuning learned over time. Again, perhaps games are
too “safe” an environment in order to promote effective Tailor Content to Audience skills
training for intelligence analysts.
Positively influence and persuade. Results show that “Lateral Thinking Puzzle”
(such as Half-Life) and “Logic and Inference Conflict” (such as Chess and World of
Warcraft) are the game types with the greatest potential for training Positively Influence
and Persuade skills. These game types received a score of six, indicating a high potential
for training Positively Influence and Persuade skills. Lateral Thinking challenges invite
players to draw on previous experiences, and use creative and unusual means to
overcome a problem. Logic and Inference challenges engage the player in the process of
argumentation, “where you have to respond to others following certain rules, where
timing of what you bring up matters, and where you can win or lose, depending on the
quality of your strategies” (van Benthem et al., n.d., p. 2). Each of these challenge types
involves strategies and tactics routinely employed by those seeking to influence or
persuade. For these reasons, “Lateral Thinking Puzzle” and “Logic and Inference
Conflict” could and should be considered when designing games in order to train
Positively Influence and Persuade skills to intelligence analysts.
“Moral Economies” (such as Fallout 3) and “Logic and Inference Conceptual”
(such as Capitalism or Monopoly) received a score of four, indicating a moderate
potential for training Positively Influence and Persuade skills. With the understanding
that only moderate training results may be obtained, these game types could be
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considered when designing games in order to train Positively Influence and Persuade
skills to intelligence analysts.
Also significant about the results for this core competency is the fact that 56
(85%) of the 66 game types had no potential at all to train Positively Influence and
Persuade skills.
Cooperate and build consensus. Results show that “Logic and Inference
Conflict” (such as Chess and World of Warcraft) is the game type with the greatest
potential for training Cooperate and Build Consensus skills. “Logic and Inference”
received a score of nine, the best training potential score possible. Although building
cooperation and consensus within a group is highly dependent on the willingness of each
individual to compromise and choose solutions that are acceptable to all, cooperation and
consensus is also dependent on being able to articulate one’s position, using sound
evidence and facts. Logic and Inference challenge also require players to consider the
timing and play by certain rules. For these reasons, “Logic and Inference Conflict” could
and should be highly considered when designing games in order to train Cooperate and
Build Consensus skills to intelligence analysts.
“Lateral Thinking Puzzle” (such as Half-Life) and “Logic and Inference
Conceptual” (such as Capitalism or Monopoly) game types received a score of six,
indicating a high potential for training Cooperate and Build Consensus skills. Because
their training potential is high, these game types could and should also be considered
when designing games in order to train Cooperate and Build Consensus skills to
intelligence analysts.
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Also significant about the results for this core competency is the fact that 56
(85%) of the 66 game types had no potential at all to train Cooperate and Build
Consensus skills.
Limitations
Limitations to the research design itself primarily had to do with the level of
subjectivity present, particularly in the scoring portion of the methodology. Subjectivity
was introduced by the researcher in two ways: (1) selecting an ordinal scale in order to
measure the potential of game types to teach / train core competencies and (2) limiting
the number of observations to only those of the researcher. As discussed in Chapter 3, the
researcher believes that by limiting the ordinal scale to only three classifications (i.e.,
low, moderate, high), the researcher eliminated much of the variability that would have
likely resulted from collecting additional measurements using a scale of five or ten
classifications instead.
Apart from the research design, many limitations to this study originated in the
availability and quality of the existing literature. A limitation impacting GBL, game
design, and intelligence analyst core competencies literature was the fact that each of
these topics is relatively “new” to researchers. Most literature for these areas of study
tended to be theoretical in nature, lacking a true research focus. As a result, obtaining the
level of definitional detail that was required for matching training methods to learning
outcomes was a difficult proposition. As the research objectives of this current study
were not to establish operational or measureable definitions for game challenge or core
competency variables, the researcher conducted this study using loose definitions,
potentially impacting the accuracy of results.
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There were a number of limitations specific to GBL and game design literature.
As previously mentioned in Chapter 2, neither is there a single agreed-upon definition nor
a common definition format for GBL. One source may describe what GBL is (i.e.,
necessary characteristics), while another describes what GBL does (i.e. how GBL works),
while yet another describes GBL based on what it achieves. Further complicating
defining GBL is the fact that still other research addresses the subject of games and their
effect(s) on learning, although never explicitly referring to it as GBL. For these reasons,
it was difficult for the researcher to identify areas where there might be the opportunity to
deliver superior training results.
A second limitation in video games literature is the fact that video games are in a
constant state of evolution. David Meyers perhaps said it best when he stated that games
genres are, “neither fundamental nor lasting” (Myers, 2003 as cited in Apperley, 2006).
Myers’ quote aptly captures the difficulty with which the researcher attempted to define
aspects of video games that are, in essence, moving targets.
A third type of limitation in gameplay and game design literature revolved around
the credibility and consistency of sources. Research in these topics ranges from highly
academic peer-reviewed journal articles to papers hosted on personal websites to personal
blogs, making it difficult for the researcher to identify sources that were not only credible
but also met research needs. Another limitation to this research was the specialized
language and vocabulary of games research which is extremely technical and mechanical
at times. Lastly, no two sources in games literatures addressed the subject in the same
terms. Research conducted in the game design community is extremely independent and
uncoordinated, making it difficult to corroborate or support individual pieces of research,
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which was crucial to the researcher’s ability to strengthen the definitions used in the
measurement instrument. Each of these three limitations may have impacted the
reliability and validity of data inputs (i.e., game challenge types and applied challenges)
to the measurement instrument, potentially impacting the accuracy of results.
Recommendations for Future Research
There are several recommendations for future research that have the potential to
improve the accuracy, rigor, and robustness around determining whether GBL is an
effective alternative for training intelligence analysts. First, more research is needed in
the area of defining intelligence analyst core competencies. Specifically, determining
which competencies are critical for (1) all intelligence analysts and (2) intelligence
analysts performing agency- or mission-specific analysis. A second but related
recommendation requires these core competencies to be more operationally defined so
that training alternatives can be better measured and evaluated against them. The more
specific and tangible the definitions of these core competencies are, the greater the
accuracy of and confidence in the findings. A third recommendation calls for GBL
research to better define not only what GBL is and what it does but, more importantly,
how it does it. Existing research does an adequate job explaining why GBL works
theoretically; however, in order to test and confirm the theoretical claims, GBL research
needs to be more scientific about linking game characteristics/features/challenges to
training or learning outcomes.
If and when improvements to the definitions of core competencies and game types
are made, an expanded scoring scale capable of capturing the more discreet relationships
between the two (i.e., 1-5 or 1-10 scale) could be used by future researchers in order to
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better understand which game types truly stand apart for teaching specific core
competencies. Improving upon one of the major limitations of this study, future
researchers might also seek to reduce subjectivity by repeating the study using
observations collected from multiple subject matter experts (vis-à-vis the researcher
alone). A final recommendation to expand upon the findings of this research would be to
conduct an experiment testing the effectiveness of training intelligence analyst core
competencies using traditional training, a control group, versus GBL training, an
experimental group.
Conclusions
Three major conclusions can be drawn from this study. The first is that certain
types of games are capable of training more intelligence analyst core competencies than
others. Games with Logic and Inference or Lateral Thinking challenges proved capable
of training more core competencies than any other types of games. Logic and Inference
and Lateral Thinking games should be considered when designing training for either
generalist analysts or when a broad range of skills training is required. These types of
games might also be considered when training budgets limit the ability to design more
than one game.
The second major conclusion drawn from this research is that there are certain
types of games capable of training specific core competencies better than others. These
games are useful for training focused on developing one specific skill, specialist training,
and/or training mission-or agency-specific skills.
The third and final major conclusion of this study is that there are some
intelligence analyst core competencies that cannot be trained using games. These
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limitations are isolated to Computer/Technology and Communication skills. These types
of skills will likely continue to require either formal or on-the-job informal training.
The Technology Age has changed the way students learn. Today’s students are
networked, non-linear, active, quick, visual, incentivized, and multi-tasking thinkers. In
order to train the intelligence analysts of today and tomorrow to produce accurate
intelligence, the Intelligence Community is going to have to tailor and balance training
programs to accommodate these students’ new learning styles. Based on previous GBL
literature, it is not a question of if GBL can be used to teach and train intelligence
analysts; rather, it is a question of how to best leverage GBL. This research is a small step
in the direction of answering that question and is by no means purports to be the
definitive source on the topic. By taking an initial, conservative step toward determining
which types of games are, in general, best suited for training intelligence analyst core
competencies, additional research can hopefully provide a deeper understanding of how
GBL training content can be designed and developed in ways that effectively achieve
intended learning outcomes for intelligence analysts.

92

REFERENCES
Apperley, T. H. (2006). Genre and game studies: Toward a critical approach to video
game genres. Simulation & Gaming, 37(1), 6-23.
Avedon, E. M., & Sutton-Smith, B. (1971). The study of games. New York: J. Wiley.
Becker, K. (2007). Pedagogy in commercial video games. In D. Gibson, C. Aldrich, &
M. Prensky (Eds.), Games and simulations in online learning: Research and
development frameworks (pp. 21-47). Hershey, PA: Information Science
Publishing.
Bjӧrk, S. (2010). On making good games: Using player virtue ethics and gameplay
design patterns to identify generally desirable gameplay features. Paper presented
at DiGRA Nordic 2010: Experiencing Games: Games, Play, and Players,
Stockholm, Sweden.
Blunt, R. (2007). Does game-based learning work? Results from three recent studies.
Paper presented at the 2007 Interservice/Industry Training, Simulation &
Education Conference, Orlando, FL.
Bodnar, J.W. (2003). Warning analysis for the information age: Rethinking the
intelligence process. Washington, D.C.: Joint Military Intelligence College,
Center for Strategic Intelligence Research.
Brathwaite, B. & Schreiber, I. (2009). Challenges for game designers. Boston, MA:
Course Technology.
Casual Gaming Association. (2007). Casual games market report 2007. Retrieved
November 6, 2010, from
http://www.casualgamesassociation.org/pdf/2007_CasualGamesMarketReport.pdf
Casual Gaming Association. (2012). Mobile gaming 2012. Retrieved February 12, 2013,
from
http://www.casualgamesassociation.org/pdf/2007_CasualGamesMarketReport.pdf
Caudle, S. D. (2011). Ethos: An original moral dilemma computer game and the testing
of its content validity. Retrieved September 16, 2012, from
http://repository.lib.ncsu.edu/ir/bitstream/1840.16/6706/1/etd.pdf.
Cooper, J. R. (2005). Curing analytic pathologies: Pathways to improved intelligence
analysis. Washington, D.C.: Central Intelligence Agency, Center for the Study of
Intelligence.

93
de Freitas, S. (2006). Learning in immersive worlds: A review of game-based learning.
Bristol, England: Joint Information Systems Committee.
Díaz, G. (2005). Methodological approaches to the concept of intelligence failure.
UNISCI Discussion Papers, 7. Retrieved March 25, 2012, from
http://mercury.ethz.ch/serviceengine/Files/ISN/112828/ichaptersection_singledoc
ument/85fab61d-31c5-49c7-bee9-d8de1aef0fe5/en/disc_07.03.pdf
Ebner, H. & Holzinger, A. (2005). Successful implementation of user-centered game
based learning in higher education: An example from civil engineering.
Computers & Education, 49(3), 873-890.
Entertainment Software Association. (2012). 2010 Sales, demographic and usage data:
Essential facts about the video game industry. Retrieved November 6, 2010, from
http://www.theesa.com/facts/pdfs/ESA_Essential_Facts_2010.PDF
Entertainment Software Association. (2012). 2012 Sales, demographic, and usage data:
Essential facts about the video game industry. Retrieved February 12, 2013, from
http://www.theesa.com/facts/pdfs/ESA_EF_2012.pdf
Eseryel, D., Ifenthaler, D., & Ge, X. (2012). Assessment for game-based learning. In
Assessment in game-based learning: Foundations, innovations, and perspectives
(chapter 1). Retrieved April 24, 2013 from
http://www.academia.edu/2763694/Assessment_for_Game-Based_Learning
Feil, J. & Scattergood, M. (2005). Beginning game level design. Boston, MA: Course
Technology.
Flintham, M. (2012). G54GAM – Games (PDF Document). Retrieved from Dr. Martin
Flintham’s Personal Web site:
http://www.cs.nott.ac.uk/~mdf/g54gam/g54gam_lecture05_handouts.pdf
Folker, R. D., Jr. (2000). Intelligence analysis in theater joint intelligence centers: An
experiment in applying structured methods. Retrieved March 25, 2012, from
https://www.fas.org/irp/eprint/folker.pdf
Garris, R., Ahlers, R., & Driskell, J. E. (2002). Games, motivation, and learning: A
research and practice model. Simulation & Gaming, 33, 441-467.
Gredler, M. E. (1996). Educational games and simulations: A technology in search of a
(research) paradigm. In D. H. Jonassen (Ed.), Handbook of research for
educational communications and technology (pp. 521-539). New York:
MacMillian Library Reference.

94
Hays, R.T. (2005). The effectiveness of instructional games: A literature review and
discussion (Technical Report No. 2005-004). Orlando, LF: Naval Air Warfare
Center Training Systems Division.
Heuer, R. J. & Pherson, R. H. (2011). Structured analytic techniques for intelligence
analysis. Washington, D.C.: CQ Press.
Intelligence Advanced Research Projects Activity. (2011). SIRIUS overview [PDF
document]. Retrieved from IARPA’s SIRIUS Program Website:
http://www.iarpa.gov/Programs/ia/Sirius/presentations/Sirius_Overview.pdf
International Association of Law Enforcement Intelligence Analysts & Law Enforcement
Intelligence Unit. (2012). Foundations of Intelligence Analysis Training Student
manual, Version 2.0 (chapter 5).
Johnston, R. (2005). Developing a taxonomy of intelligence analysis variables. Studies in
Intelligence, 47(3), 61-71.
Kaukoranta, T., Smed, J., & Hakonen, H. (2003). Role of pattern recognition in computer
games. Paper presented at the Second International Conference on Application
and Development of Computer Games, Hong Kong SAR, China.
Kiili, K. (2004). Digital game-based learning: Towards an experiential gaming model.
The Internet and Higher Education, 8(1), 13-24.
Kolb, D. (1984). Experiential learning: Experience as the source of learning and
development. Englewood Cliffs, NJ: Prentice Hall.
Kurriemur, J. & MacFarlane, A. (2004). Report 8: Literature review in games and
learning. Bristol, England: Nesta Futurelabs.
Libes, D. & O’Connell, T. (2007). Applying serious games to intelligence analysis. Paper
presented at the 11th IASTED International Conference on Software Engineering
and Applications, Cambridge, MA.
Malone, T. (1980). What makes things fun to learn? A study of intrinsically motivating
computer games (Technical Report No. CIS-7). Palo Alto, CA: Xerox Palo Alto
Research Center.
Manninen, T. & Korva, T. (2005). Designing puzzles for collaborative gamingexperience
– case: escape. Paper presented at the DiGRA 2005 Conference: Changing Views
– Worlds in Play, Vancouver, BC, Canada.
Marrin, S. (2004). Preventing intelligence failure by learning from the past. International
Journal of Intelligence and CounterIntelligence, 17, 655-672.

95
Marrin, S. (2005). Intelligence analysis: Turning a craft into a profession. Paper
presented at the 2005 International Conference on Intelligence Analysis
Conference, McLean, VA.
Marrin, S. (2009). Training and educating U.S. intelligence analysts. International
Journal of Intelligence and CounterIntelligence, 22(1), 131-146.
McKenzie, J. (2007). Digital nativism digital delusions and digital deprivation. Retrieved
April 24, 2013, from http://www.fno.org/nov07/nativism.html
Meyer, M. (2012). Introduction to game design [PDF Document]. Retrieved from
Introduction to Multimedia Computing Course Web site:
http://www.sci.brooklyn.cuny.edu/~meyer/CISC1600/Materials/Unit3/Lectures/L
ec_2_GameDesign.pdf
Moore, D. T., Krizan, L., & Moore, E.J. (2005). Evaluating intelligence: A competencybased model. International Journal of Intelligence and CounterIntelligence,
18(2), 204-220.
National Intelligence Production Board. (2000). Strategic investment plan for intelligence
community analysis. Retrieved March 25, 2012, from
https://www.cia.gov/library/reports/general-reports-1/unclass_sip/UnclasSIP.pdf
New Media Consortium. (2012). Horizon report: 2012 higher education edition.
Retrieved February 16, 2013, from http://www.nmc.org/pdf/2012-horizon-reportHE.pdf
Office of the Director of National Intelligence. (2008). Competency Directories for the
Intelligence Community Workforce (Intelligence Community Directive No. 610).
Retrieved April 8, 2012 from
http://www.dni.gov/files/documents/ICD/ICD_610.pdf
O’Neil, H. F, Wainess, R., & Baker, E. L. (2005). Classification of learning outcomes:
Evidence from the computer games literature. The Curriculum Journal, 16(4),
455-474.
Prensky, M. (2001). Digital natives, digital immigrants, part II: Do they really think
differently? On the Horizon, 9(6), pp. 1-6.
Prensky, M. (2005). Computer games and learning: Digital game-based learning. In J.
Goldstein & J. Raessens (Eds.), Handbook of computer games studies (pp. 97122). Cambridge, MA: MIT Press.

96
Rollings, A. & Adams, E. (2003). Gameplay. In Andrew Rollings and Ernest Adams on
game design (chapter 7). Retrieved August 25, 2012 from
http://jnoodle.com/lcgc/GamePlay.pdf
Sauvé, L., Renaud, L., Kaufman, D., & Marquis, J. S. (2007). Distinguishing between
games and simulations: A systematic review. Educational Technology & Society,
10(3), 247-256.
Shekhar, A. (2012). Psychology for IAS: Thinking and problem solving. Retrieved
September 16, 2012, from http://numerons.files.wordpress.com/2012/04/thinkingand-problem-solving.pdf
Silverman, B.G., Rees, R.L., Toth, J.A., Cornwell, J., O’Brien, K., Johns, M., & Caplan,
M. (2005). Athena’s prism: A diplomatic strategy role playing simulation for
generating ideas and exploring alternatives. Paper presented at the 2005
International Conference on Intelligence Analysis, McLean, VA.
Tang, S., Hanneghan, M., & El Rahalibi, A. (2009). Introduction to games-based
learning. In T. Connolly, M. Stansfield, & L. Boyle (Eds.), Games-based learning
advancements for multi-sensory human computer interfaces: Techniques and
effective practices (pp. 1-17). Hershey, PA: Information Science Reference.
The Commission on the Intelligence Capabilities of the United States Regarding
Weapons of Mass Destruction. (2005). Unclassified Version of the Report of the
Commission on the Intelligence Capabilities of the United States Regarding
Weapons of Mass Destruction. Washington, D.C.: U.S. Government Printing
Office.
The Game Design Initiative. (2009). Challenges & genres [PDF Document]. Retrieved
from The Game Design Initiative at Cornell University’s Introduction to
Computer Game Design – Lectures Web site:
http://www.cis.cornell.edu/courses/cis3000/2009sp/lectures/03ChallengesGenres.pdf
Treverton, G. F. & Gabbard, C. B. (2008). Assessing the tradecraft of intelligence
analysis. Santa Monica, CA: RAND Corporation.
U.S. Senate Select Committee on Intelligence & U.S. House Permanent Select
Committee on Intelligence. (2003). Joint inquiry into intelligence community
activities before and after the terrorist attacks of September 11, 2001 (Senate
Report No. 107-351, House Report No. 107-792). Washington, D.C.: U.S.
Government Printing Office.

97
van Benthem, J., van Ditmarsch, H., van Eijck, J., & Jaspars, J. (n.d.). Logic, games and
interaction. In Logic in Action (Chapter 7). Retrieved September 16, 2012, from
http://www.logicinaction.org/docs/ch7.pdf.
Van Eck, R. & Hung, W. (2010). A taxonomy and framework for designing educational
games to promote problem solving. Paper presented at the Videogame Cultures &
the Future of Interactive Entertainment Annual Conference of the InterDisciplinary.net Group, Oxford, UK.
Vogel-Walcutt, J. J., Fiorella, L., & Malone, N. (n.d). Instructional strategies framework
for training systems: A review and analysis of the literature. Retrieved September
16, 2012, from instructional-technology.info/review/main_search/IS-paper-4-1811initialFinal.pdf
Wheaton, K. (2011). Teaching strategic intelligence through games. Retrieved January
16, 2013 from http://www.scribd.com/doc/33931295/Teaching-StrategicIntelligence-Through-Games
Whitton, N.J. (2007). An investigation into the potential of collaborative computer gamebased learning in higher education (Doctoral dissertation, Napier University,
2007). Retrieved April 24, 2013 from
http://researchrepository.napier.ac.uk/4281/1/Whitton.pdf

98
APPENDICES

99

APPENDIX A: SEARCH TERMS
Table 3.1. Search terms for identifying intelligence analyst core competencies sources.





core competencies
core competencies "intelligence community"
intelligence analysis "thinking process" core
intelligence community training "core competencies"

Table 3.2. Search terms for identifying game unit of analysis sources.




















adventure games (goal OR purpose)
adventure games (objective OR goal)
adventure games (objective)
adventure games (setting OR context)
adventure games +defin*
adventure games +define*
adventure games +DEFINITION
adventure games characteristics
(challenges OR conflict OR challenge OR
conflicts) "game design" types
(challenges OR conflict OR challenge OR
conflicts) gameplay
(challenges OR conflict OR challenge OR
conflicts) gameplay (types OR categories OR
taxonomy OR typology)
(challenges OR conflict OR challenge OR
conflicts) gameplay
(challenges OR conflict OR challenge OR
conflicts) games design
(challenges OR conflict OR challenge OR
conflicts) games design types
(challenges OR conflict OR challenge OR
conflicts) games
game (conflict OR challenge) (type OR
taxonomy)
game challenges
game challenges (type OR taxonomy)
game* (elements OR features OR mechanics
OR attributes OR characteristics) taxonomy

 game* (elements OR features OR
mechanics OR attributes) taxonomy
(learning OR education OR training)
 gameplay "types of (challenge* OR
conflict*)" design
 gameplay "types of challenges"
 gameplay "types of challenges" design
 gameplay (cognition OR cognitive)
 gameplay (elements OR features OR
mechanics OR attributes) taxonomy
(learning OR education OR training)
 gameplay challenge
 gameplay challenge taxonomy
 gameplay challenges
 gameplay challenges types
 gameplay components
 gameplay conflict
 gameplay elements
 gameplay elements taxonomy
 gameplay elements taxonomy (learning OR
education OR training)
 games challenge types
 strategy games
 strategy games +define*
 strategy games characteristics
 strategy games definition
 strategy games gameplay
 strategy games rules
 types of mental challenges in games
 video game action (genre OR attributes OR
characteristics OR elements OR features)
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Table 3.3. Search terms for identifying supplemental game challenge & applied challenge sources.
 conceptual (challenge OR conflict) "(video
OR computer) game" design
 conceptual (challenge OR conflict) game
design
 econom* (challenge OR conflict) "(video OR
computer) game" design
 (economy OR economies OR economic)
(challenge OR conflict) "(video OR
computer) game" design
 explor* challenge game design
 exploration challenge game design
 gameplay "pattern recognition"
 gameplay (game OR games) "pattern
recognition"
 gameplay memory
 gameplay memory (cognition OR cognitive)
 gameplay memory challenge
 gameplay memory cogniti*
 (inference OR logic) games
 (inference OR logic) game (description OR
definition) challenge
 (inference OR logic) games (description OR
definition)
 (inference OR logic) games (description OR
definition) (gameplay OR "game play"
 (inference OR logic) games (description OR
definition) (gameplay OR "game play")
challenge
 (inference OR logic) games (description OR
definition) challenge
 (inference OR logic) games (description OR
definition) gameplay
 intelligence (challenge OR challenges) games
design
 intelligence (challenge OR challenges) games
design -"artificial intelligence" -"ai"
 lateral thinking "(video OR computer) game"
challenge definition
 lateral thinking "(video OR computer) game"
definition
 lateral thinking "(video OR computer) game"
skills
 lateral thinking "(video OR computer) game"
skills definition
 lateral thinking game
 lateral thinking game (description OR
definition) challenge
 lateral thinking game definition
 lateral thinking games gameplay
 (logic OR inference) games
 (logic OR inference) games design

































(logic OR inference) challenges games
(logic OR inference) challenges games gameplay
(logic OR inference) games design learning
memory challenge gameplay
memory challenge gameplay game
memory games design
memory games design learning
mental challenges games
mental challenges in games
MORAL (CHALLENGE OR CHALLENGES OR
conflict OR conflicts) design "(video OR
computer) GAMES"
MORAL (CHALLENGE OR CHALLENGES)
design "(video OR computer) GAMES"
MORAL (CHALLENGE OR CHALLENGES)
design GAMES
MORAL (dilemma OR dilemmas) design "(video
OR computer) GAMES"
(pattern recognition" AND "pattern-recognition")
games" design
(pattern recognition" OR "pattern-recognition")
games" design
(pattern recognition" OR "pattern-recognition")
games" design -"artificial intelligence" -"ai"
(pattern recognition" OR "patternrecognition")design -"artificial intelligence" -"ai"
puzzle (game OR challenge) game design
puzzle challenge game design
puzzle game design
puzzle game* design "(video OR computer)
GAMES"
puzzle games characteristics
puzzle* game* design "(video OR computer)
GAMES"
(races OR racing) challenges design "(video OR
computer) GAMES"
(races OR racing) challenges learn* design "(video
OR computer) GAMES"
(races OR racing) design "(video OR computer)
GAMES"
(races OR racing) learn* design "(video OR
computer) GAMES"
spatial awareness challenge design "(video OR
computer) GAMES"
spatial awareness design "(video OR computer)
GAMES"
timed challenges design "(video OR computer)
GAMES"
video game puzzle (genre OR attributes OR
characteristics OR elements OR features)
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APPENDIX B: COMPLETE LIST OF CORE COMPETENCIES
Table 3.4. List of core competencies identified by Moore, Krizan, & Moore.
CHARACTERISTICS
 Curious
 Self-Motivated
 Fascinated with Puzzles
 Exhibits "A-ha" Thinking
 Observant
 Reads
 Takes Variable Perspectives
 Makes Creative Connections
 Fruitfully Obsessed
 Playful
 Exhibits Sense of Humor
 Exhibits a Sense of Wonder
 Concentrates Intensely
 Questions Convention
KNOWLEDGE
 Target
 Intelligence Community
 Government Plans & Policy
 Customers
 Analytic Resources

ABILITIES
 Communicating
o Aural
o Oral
o Graphic / Visual
 Teaming and Collaborating
o Influencing
o Leading
o Following
o Synergizing
 Thinking
o Reasoning
 Induction
 Deduction
 Abduction
o Information Ordering
o Pattern Recognition
SKILLS
 Critical Thinking
 Literacy
 Computer Literacy

SKILLS (cont.)
 Expression
o Speaking & Presentation
o Storytelling
o Writing
 Foreign Language
o Reading
o Speaking
o Transcribing
o Translating
 Research
o Problem Definition
o Research Strategies
 Information Gathering and
Manipulation
o Collection
o Monitoring
o Organizing
o Analysis / Synthesis
o Interpretation
o Dissemination
o Coordination
o Evaluation
 Project / Process
Management Planning
o Implementing
o Monitoring
o Negotiating

Table 3.5. List of core competencies identified by the ODNI.
 Engagement and Collaboration  Personal Leadership and
 Technical Expertise
o Building Professional /
Integrity
o Professional Tradecraft
Technical Networks
o Courage & Conviction
o Subject Matter Expertise
o Influencing / Negotiating
o Dedicated Service
 Communication
o Interpersonal Skills
o Innovation
o Multimedia
o Information Sharing
o Integrity / Honesty
Communication
o Resilience
 Critical Thinking
o Oral Communication
o Respect for Diversity
o Creative Thinking
o Written Communication
o Exploring Alternatives
 Accountability for Results
o Enterprise Perspective
o Adaptability
o Situational Awareness
o Continual Learning
o Initiative
o Synthesis
o Resource Management
o Rigor

102

Table 3.6. List of core competencies identified by FBI,
 Analytic Skills
o Critically evaluate each piece of information
o Extrapolate from specific facts to form and
test hypotheses
o Comprehend complex masses of data and
communicate its contents to others
o Draw inferences
o Assess the relationships among numerous
variables
o Synthesize information into a logical
framework
 Research Skills
o Develop original research questions
o Identify multiple information sources
o Recognize and extract relevant information
from sources
o Summarize information
o Continually develop new information sources
 Speaking and Writing Skills
o Use proper grammar and syntax
o Use tone, vocabulary, and mode appropriate
for audience
o Present ideas clearly, accurately, and logically
organized
o Be persuasive, as necessary
o Handle questions appropriately
 Computer / Technology Skills
o Use various word processing, database,
spreadsheet, and graphics programs
o Use various analytic programs
o Produce effective professional briefing
materials
 Organizational Skills
o Be adept at learning new software programs
o Use available personnel, time, and other
resources effectively
o Set priorities
o Plan ahead
o Work methodically
o Organize and cover leads in an effective
manner
o Anticipate problems and develop
contingencies to address the unavoidable
 Knowledge of Current Events
o Remain current on national and world news
o Maintain an awareness of important events
that may have an impact on a specific
program area or investigation

IALEA, et al.















o Understand the relevance of the events
and implications for investigations
Coaching Skills
o Teach by example to newer analysts
o Be a positive role model for newer
analysts
o Evaluate work of other analysts
o Provide constructive feedback
Judgment
o Make sound decisions related to the
gathering and use of information
o Develop then evaluate alternative
solutions
o Select and commit to a course of action
Professionalism
o Present a professional appearance and
maintain appropriate conduct
o High standards of honesty and integrity
o Initiate and maintain professional
relationships
Flexibility and Adaptability
o Manage changing priorities
o Handle a variety of assignments
o Vary work style to meet demands of the
situation
o Adapt interpersonal style when interacting
with different groups of people
Initiative and Motivation
o Put forth the effort and initiative necessary
to accomplish the job
o Independently initiate new research to
expand the scope of an investigation
o Maintain focus and effort even when
working under ambiguous circumstances
o Be open to constructive criticism
o Develop new skills
Capacity to Learn
o Learn quickly and immediately, integrate,
and use newly acquired knowledge and
skills
o Generate and apply creative solutions to
problems
Curiosity and Tenacity
o Natural tendency to seek answers and
explanations
o A thirst for an expanded understanding of
the problem
o The capacity for discover
o Frame the question and seek the answer
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APPENDIX C: LIST OF ISOLATED CORE COMPETENCIES
Table 3.7. List of isolated core competencies.

Moore, Krizan, & Moore
ABILITIES
 Communicating
o Aural
o Oral
o Graphic / Visual
 Teaming and Collaborating
o Influencing
o Leading
o Following
o Synergizing
 Thinking
o Reasoning
 Induction
 Deduction
 Abduction
o Information Ordering
o Pattern Recognition

SKILLS
 Critical Thinking
 Computer Literacy
 Expression
o Speaking & Presentation
o Storytelling
o Writing
 Research
o Problem Definition
o Research Strategies
 Information Gathering and
Manipulation
o Collection
o Monitoring
o Organizing
o Analysis / Synthesis
o Interpretation
o Dissemination
 Project / Process
Management Planning
o Implementing
o Monitoring
o Negotiating

ODNI
 Engagement and
Collaboration
o Building Professional /
Technical Networks
o Influencing /
Negotiating
o Interpersonal Skills
o Information Sharing
 Critical Thinking
o Creative Thinking
o Exploring Alternatives
o Enterprise Perspective
o Situational Awareness
o Synthesis
 Communication
o Multimedia
Communication
o Oral Communication
o Written
Communication

FBI, IALEIA, et al.
 Analytic Skills
o Present ideas clearly, accurately, and
o Critically evaluate each piece of information
logically organized
o Extrapolate from specific facts to form and
o Be persuasive, as necessary
test hypotheses
o Handle questions appropriately
o Comprehend complex masses of data and
 Computer / Technology Skills
communicate its contents to others
o Use various word processing, database,
o Draw inferences
spreadsheet, and graphics programs
o Assess the relationships among numerous
o Use various analytic programs
variables
o Produce effective professional briefing
o Synthesize information into a logical
materials
framework
 Organizational Skills
 Research Skills
o Be adept at learning new software programs
o Develop original research questions
o Use available personnel, time, and other
o Identify multiple information sources
resources effectively
o Recognize and extract relevant information
o Set priorities
from sources
o Plan ahead
o Summarize information
o Work methodically
o Continually develop new information sources
o Organize and cover leads in an effective
 Speaking and Writing Skills
manner
o Use proper grammar and syntax
o Anticipate problems and develop
o Use ton, vocabulary, and mode appropriate for
contingencies to address the unavoidable
audience
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APPENDIX D: COMMON CORE COMPETENCIES DEFINITIONS
Table 3.8. Common core competency definitions.
Core
Common
Common Core Competency Definitions /
Competency
Core
Descriptions
Category
Competency
Use tone, vocabulary, and mode appropriate
for audience

Tailors
Content to
Audience

Communication
Skills

Clear &
Effective
Briefing

Cooperate /
Build
Consensus
Teaming /
Collaborating
Skills
Positively
Influence /
Persuade

Expresses ideas, facts, or other information
effectively to individuals or groups, taking into
account the audience and nature of the
information (e.g., technical, sensitive,
controversial).
Produces written material that is appropriate
for the intended audience.
Through the briefing process, the presenter
puts information into the consumer’s frame of
reference, making clear the possibilities for
decision, action and consequences, thereby
creating intelligence.
Present ideas clearly, accurately, and logically
organized
Produce effective professional briefing
materials
Effective briefing -- the art of promoting
understanding between individuals. Through
the briefing process, the presenter puts
information into the consumer’s frame of
reference, making clear the possibilities for
decision, action and consequences, thereby
creating intelligence.
Expresses ideas, facts, or other information
effectively to individuals or groups, taking into
account the audience and nature of the
information (e.g., technical, sensitive,
controversial).

Source
IALEIA &
LIEU (2012)

ODNI (2008)

IALEIA &
LIEU (2012)

Moore, Krizan,
& Moore
(2005)

ODNI (2008)

The ability to cooperate to achieve a common
goal

Moore, Krizan,
& Moore
(2005)

Develops collaborative information and
knowledge sharing networks and builds
alliances with colleagues and counterparts
within area of professional/technical expertise.

ODNI (2008)

Be persuasive, as necessary

IALEIA &
LIEU (2012)

The ability to effectively and positively
influence superiors, peers, and subordinates in
intelligence work
Persuades others, builds consensus through
give and take, and gains cooperation from
others to obtain information and accomplish
goals.

Moore, Krizan,
& Moore
(2005)
ODNI (2008)
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Synthesize information into a logical
framework
Comprehend complex masses of data and
communicate its contents to others

IALEIA &
LIEU (2012)

Critically evaluate each piece of information
Information manipulation skills can point to
patterns, relationships, anomalies and trends.
Synthesis

Thinking Skills

Pattern
Recognition /
Extrapolation

Reasoning /
Logic

Moore, Krizan,
& Moore
(2005)

Identifies and uses principles, rules, and
relationships to construct arguments or
interpret facts, data, or other information.
Dissects problems into meaningful parts and
uses logic and judgment to determine accuracy
and relevance of data. Identifies and reconciles
gaps, uncertainties, and key assumptions of
data. Integrates evidence / information,
evaluates and prioritizes alternatives, and
assesses similarities and differences in data to
develop findings and conclusions. Understands
potential implications of these findings or
conclusions.

ODNI (2008)

Assess the relationships among numerous
variables

IALEIA &
LIEU (2012)

Detect patterns and impose patterns on
apparently random entities and events in order
to understand them; impose or detect patterns
to identify what targets are doing, and thereby
to extrapolate what they will do in the future
Extrapolate from specific facts to form and test
hypotheses
Synthesize information into a logical
framework
Draw inferences
Identifies and uses principles, rules, and
relationships to construct arguments or
interpret facts, data, or other information.
Dissects problems into meaningful parts and
uses logic and judgment to determine accuracy
and relevance of data.

Moore, Krizan,
& Moore
(2005)

IALEIA &
LIEU (2012)

ODNI (2008)

Following previously defined rules or sets of
rules to arrange data in a meaningful order
Induction - combine separate fragments of
information, or specific answers to problems,
to form general rules or conclusions
Deduction - apply general rules to specific
problems to arrive at conclusions
Abduction - describe the thought process that
accompanies “insight” or intuition

Moore, Krizan,
& Moore
(2005)
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Analysis
Software

Analysts must be highly skilled in the use of
computers themselves and in the use of
software that will aid analysis. Word
processing, spreadsheet, and presentation
programs, as well as specific programs that
assist at all stages of the analytic process, are
the essential tools that can bolster success.
Use various analytic programs

WordProcessing
Software

Analysts must be highly skilled in the use of
computers themselves and in the use of
software that will aid analysis. Word
processing, spreadsheet, and presentation
programs, as well as specific programs that
assist at all stages of the analytic process, are
the essential tools that can bolster success.
Use various word processing, database,
spreadsheet, and graphics programs

Computer /
Technology
Skills

Spreadsheet
Software

Analysts must be highly skilled in the use of
computers themselves and in the use of
software that will aid analysis. Word
processing, spreadsheet, and presentation
programs, as well as specific programs that
assist at all stages of the analytic process, are
the essential tools that can bolster success.
Use various word processing, database,
spreadsheet, and graphics programs

Presentation
Software

Analysts must be highly skilled in the use of
computers themselves and in the use of
software that will aid analysis. Word
processing, spreadsheet, and presentation
programs, as well as specific programs that
assist at all stages of the analytic process, are
the essential tools that can bolster success.
Produce effective professional briefing
materials

Planning

Organizational
Skills
Identify / Use
Resources
Effectively

Defines and clarifies what needs to be
accomplished; identifies necessary resources;
creates a timeline, including milestones; and
makes the analyst accountable for successful
completion.

Moore, Krizan,
& Moore
(2005)

IALEIA &
LIEU (2012)

Moore, Krizan,
& Moore
(2005)

IALEIA &
LIEU (2012)

Moore, Krizan,
& Moore
(2005)

IALEIA &
LIEU (2012)

Moore, Krizan,
& Moore
(2005)

IALEIA &
LIEU (2012)
Moore, Krizan,
& Moore
(2005)

Plan ahead

IALEIA &
LIEU (2012)

Use available personnel, time, and other
resources effectively

IALEIA &
LIEU (2012)

Defines and clarifies what needs to be
accomplished; identifies necessary resources;
creates a timeline, including milestones; and
makes the analyst accountable for successful
completion.

Moore, Krizan,
& Moore
(2005)
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Problem
Definintion

Analysts correctly define or redefine the
problem in terms of a “research question"
Develop original research questions

Research Skills

Identify
Multiple
Sources

Select / Filter /
Extract for
Relevance

Identify required sources of information, the
means of information collection, and the
means of analyzing and synthesizing the data.
Identify multiple information sources
Continually develop new information sources
Information manipulation skills include
selecting and filtering in order to assess
whether the information and its sources are of
value.
Recognize and extract relevant information
from sources

Moore, Krizan,
& Moore
(2005)
IALEIA &
LIEU (2012)
Moore, Krizan,
& Moore
(2005)
IALEIA &
LIEU (2012)
Moore, Krizan,
& Moore
(2005)
IALEIA &
LIEU (2012)
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APPENDIX E: CHALLENGE AND APPLIED CHALLENGE
DEFINITIONS
Table 3.9. Challenge definitions.
Challenge Type

Logic &
Inference

Lateral Thinking

Definition
Test the ability of the player to assimilate information
and use that information to decide upon the best course
of action. Logic is primarily used when the player is
presented with perfect information. In games of
imperfect information, logic is not sufficient. Logic
cannot fully operate given an incomplete knowledge of
the state of play. In these cases, the gaps in that
knowledge must be filled using inference. In this
context, inference is the ability to surmise, or guess, the
incomplete knowledge based on extrapolation of the
existing facts. One of the key elements of gameplay is
challenging the player to hypothesize about the game
worlds, forming her own internal picture. The degree to
which this picture matches the real thing depends very
much on the logic and inference skills of the player.
Deduction and encoding.
Argumentation is a sort of game, where you have to
respond to others following certain rules, where timing
of what you bring up matters, and where you can win
or lose, depending on the quality of your strategies
(and the sensibility of your claims).
Logic puzzles require the player to take a set of given
information and derive additional information to find
the solution

Source

Rollings & Adams
(2003)

van Benthem, van
Ditmarsch, van Eijck, &
Jaspars (n.d.)
Brathwaite & Schreiber
(2009)

Requires the player to figure out a puzzle without
having the answer beforehand

Feil & Scattergood
(2005)

Puzzle solving, using strategy, defeating IQ challenges

The Game Design
Initiative (2009)

Require the player to assimilate information, use that
information to decide best course of action. Perfect
information: The player knows the complete state of
play at all times (Eg can see the whole chess
board)(Possible to produce a perfect strategy. Imperfect
information: logic is not sufficient (infer or guess based
on extrapolation of existing facts)
In some ways, lateral-thinking challenges are an
extension of inference challenges. Certainly, they draw
on the same core skills, but taken to the extreme. A
lateral-thinking challenge tasks the player to draw on
her previous experience and knowledge and combine
them in a new and unexpected way. This knowledge
can be intrinsic or extrinsic. Intrinsic means that the

Flintham (2012)

Rollings & Adams
(2003)
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knowledge was gained from within the game world or
knowledge that was gained outside the game world,
perhaps in real life.

Solving problems through an indirect and creative
approach, using reasoning that is not immediately
obvious and involving ideas that may not be obtainable
by using only traditional step-by-step logic.

Shekhar (2012)

Using knowledge in new and unusual ways

The Game Design
Initiative (2009)

Draw on previous experience and knowledge and
combine them in a new and unexpected way. Intrisic
knowledge: knowledge is gained from the game world.
Extrinsic knowledge: knowledge gained outside the
game world.
solving problems through an indirect and creative
approach, using reasoning that is not immediately
obvious and involving ideas that may not be obtainable
by using only traditional step-by-step logic.
Memory challenges tax the player's memory of recent
(and sometimes not so recent) game events. They are
also purely intrinsic. Many games—in particular,
adventure games, role-playing games, and first-personshooters—make use of this particular memory-based
challenge. At the most basic level, it could be said that
memory challenges are present in virtually every game

Reveal a fact to the player and then require them to
recall fact later on in the game

Memory

Intelligencebased

Memory games and drills aid in the filing of
information into long term memory so it can be more
easily retrieved and recalled at a future date. Rehearsal
exercises help trainees acquire declarative and
procedural knowledge, to facilitate faster and more
accurate recall, particularly in times of acute stress.
Examples include repetitive activities such as the use
of flashcards or drill-and-practice techniques. Standalone recall exercises help trainees extract already
learned information from memory and apply in realworld settings. Examples include questioning and selftesting activities.
Tax the player’s memory of recent game events –
Purely intrinsic, solelybased on events in the context
of the game.
Intelligence-based challenges rely purely on the
intelligence quotient of the player. This is extremely
difficult to quantify and define

Flintham (2012)

Edward de Bono /
Oxford English
Dictionary

Rollings & Adams
(2003)

Feil & Scattergood
(2005)

Vogul-Walcutt, Fiorella,
& Malone (n.d.)

Flintham (2012)
Rollings & Adams
(2003)
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Knowledgebased

Patternrecognition

Moral

Knowledge-based challenges rely on the knowledge of
the player. As we have already touched upon, there are
two types of knowledge to consider: intrinsic and
extrinsic. Intrinsic challenges rely on knowledge from
within the game world. Extrinsic challenges rely on
knowledge external to the game world. In a lot of
cases, knowledge-based challenges are inextricably
linked with lateral thinking–based challenges. Except
in certain rarified environments such as quiz games,
knowledge-based challenges rarely appear in their
archetypal form. Intrinsic knowledge–based challenges
are found in practically all games. However, explicit,
intrinsic knowledge–based challenges are more often
found in role-playing or adventure games.

Rollings & Adams
(2003)

Real-world or in-game knowledge to overcome
obstacles

The Game Design
Initiative (2009)

Static patterns and patterns of movement and change

Rollings & Adams
(2003)

Solve a challenge by identifying and learning a
repeating pattern

Flintham (2012)

In the design and implementation of pattern recognition
system, the task is to absorb significant patterns and
rules from the given data. In other words, the task is to
learn the characteristics of the world. The purpose of
pattern recognition is to extract relevant information
from the game world. This high level information is
needed by a decision-making system, which is
responsible for producing actions to the game world.
Recognizing patterns in organized sets of data,
remembering chains of linked events that are
significant
Dilemmas typically involve choice conflicts between
something which would be beneficial for self rather
than other. Dilemmas such as this are designed to
stimulate reasoning which focuses on life, rules,
authority, duty, contract, and ethical universality.
Participation in moral dilemma discussion groups has
been found to increase the ability of participants to
utilize higher level moral reasoning skills
Zagal introduces the concept of ethically notable games
to discuss the possible relation between moral
dilemmas and gameplay, classify games into the
category if they “provide opportunities for encouraging
ethical reasoning and reflection”. By analyzing three
games, he finds five ways to make games ethically
notable: making players personally invested in
gameplay decisions; requiring them to learn and follow
ethical systems; testing their understanding of ethical
systems by dilemmas; creating moral tension between
gameplay reward structures and the diegetically
presented character motivation; and creating moral
tension between the players’ goals on one hand and
those presented by the gameplay and diegesis on the
other hand.

Kaukoranta, Smed, &
Hakonen (2003)

Meyer (2012)

Caudle (2012)

Bjӧrk, (2010)
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Spatial
Awareness

Coordination

Reflex / Reaction
time

Specialized hybrid of a memory challenge and an
inference challenge
Reasoning about objects in 3D space and how they
might interact (includes your own body, handeye
coordination).

Rollings & Adams
(2003)
Meyer (2012)

Understanding game-world surroundings

The Game Design
Initiative (2009)

Test the ability of the player to perform many
simultaneous actions. They are almost always found in
close combination with reflex/reaction time challenges

Rollings & Adams
(2003)

Performing sequences of actions precisely

The Game Design
Initiative (2009)

Test the timing abilities of the player. Not typically
used in isolation in games and are often found in
combination with coordination challenges.

Rollings & Adams
(2003)

Responding quickly and correctly to challenges

The Game Design
Initiative (2009)

Speed and reaction time, accuracy or precision, timing
and rhythm

Rollings & Adams
(2003)

Demonstrating physical athletic ability

The Game Design
Initiative (2009)

Physical

Table 3.10. Applied challenge definitions.
Applied
Challenge Type
Race

Puzzle

Puzzle

Conflict

Definition
An attempt to accomplish something before someone
else does. Because races put time pressure on the
player, they discourage careful strategic thought and
instead encourage direct, brute-force solutions
Primarily a mental challenge. Often a puzzle is
presented as a sort of lock that, when solved, opens
another part of the game. The player is presented with a
series of objects—often objects that are related in ways
that are not directly obvious—and he must manipulate
them into a certain configuration to solve the puzzle.
To solve the puzzle, it's necessary to understand the
relationship among the objects, usually by trial and
error and close observation. Players normally get all
the time they need to solve puzzles.

Source
Rollings & Adams
(2003)

Rollings & Adams
(2003)

Passive or static obstacles

Manninen & Korva
(2005)

Conflict is a central element of a great many games
because it seems almost inherent in the notion of
winning and losing. Strategy is the mental act of
planning: taking advantage of your situation and
resources, anticipating your opponent's moves,
knowing and minimizing your weaknesses. A strategic
challenge is one in which the player must look
carefully at the game and devise a plan of action. In a
strategic game, the player's chance of winning depends
greatly on the quality of her plan. Tactics involve

Rollings & Adams
(2003)
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putting a plan into execution, the process of
accomplishing the goals that strategy calls for. Tactics
are also about responding to unexpected events or
conditions, which can include new information or bad
luck.

Exploration

Economies

Conceptual

Exploration is a key element of many games and is
often its own reward. Players enjoy moving into new
areas and seeing new things.
An economy is a system in which resources move
around, either physically from place to place, or
conceptually from owner to owner. Requiring your
players to achieve balance in an economy gives them a
more interesting challenge than simply accumulating
points, especially if you give them many different
kinds of resources to manage. Accumulating resources,
establishing efficiency, achieving balance or stability.
Conceptual challenges are those that require the player
to understand something new. Conceptual challenges
often occur in construction and management
simulations, in which the game is simulating processes
that the player must come to understand. Another sort
of conceptual challenge occurs in mystery or detective
games, in which the object is not merely to accomplish
certain feats, but also to examine the evidence and
deduce who committed the crime and how.
Understanding social relationships, detecting hidden
meanings, sifting clues from red herrings.

Rollings & Adams
(2003)

Rollings & Adams

Rollings & Adams
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APPENDIX F: LIST OF GAME TYPES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Logic and Inference Race
Logic and Inference Puzzle
Logic and Inference Conflict
Logic and Inference Exploration
Logic and Inference Economies
Logic and Inference Conceptual
Lateral Thinking Race
Lateral Thinking Puzzle
Lateral Thinking Conflict
Lateral Thinking Exploration
Lateral Thinking Economies
Lateral Thinking Conceptual
Memory Race
Memory Puzzle
Memory Conflict
Memory Exploration
Memory Economies
Memory Conceptual
Intelligence-Based Race
Intelligence-Based Puzzle
Intelligence-Based Conflict
Intelligence-Based Exploration
Intelligence-Based Economies
Intelligence-Based Conceptual
Knowledge-Based Race
Knowledge-Based Puzzle
Knowledge-Based Conflict
Knowledge-Based Exploration
Knowledge-Based Economies
Knowledge-Based Conceptual
Pattern-Recognition Race
Pattern-Recognition Puzzle
Pattern-Recognition Conflict

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

Pattern-Recognition Exploration
Pattern-Recognition Economies
Pattern-Recognition Conceptual
Moral Race
Moral Puzzle
Moral Conflict
Moral Exploration
Moral Economies
Moral Conceptual
Spatial-Awareness Race
Spatial-Awareness Puzzle
Spatial-Awareness Conflict
Spatial-Awareness Exploration
Spatial-Awareness Economies
Spatial-Awareness Conceptual
Coordination Race
Coordination Puzzle
Coordination Conflict
Coordination Exploration
Coordination Economies
Coordination Conceptual
Reflex / Reaction Time Race
Reflex / Reaction Time Puzzle
Reflex / Reaction Time Conflict
Reflex / Reaction Time Exploration
Reflex / Reaction Time Economies
Reflex / Reaction Time Conceptual
Physical Race
Physical Puzzle
Physical Conflict
Physical Exploration
Physical Economies
Physical Conceptual

Logic and Inference
Logic and Inference
Logic and Inference
Logic and Inference
Logic and Inference
Logic and Inference
Lateral Thinking
Lateral Thinking
Lateral Thinking
Lateral Thinking
Lateral Thinking
Lateral Thinking
Memory
Memory
Memory
Memory
Memory
Memory
Intelligence-Based
Intelligence-Based
Intelligence-Based
Intelligence-Based
Intelligence-Based
Intelligence-Based
Knowledge-Based
Knowledge-Based
Knowledge-Based
Knowledge-Based
Knowledge-Based
Knowledge-Based
Pattern-Recognition
Pattern-Recognition
Pattern-Recognition
Pattern-Recognition
Pattern-Recognition
Pattern-Recognition
Moral
Moral
Moral
Moral
Moral
Moral
Spatial-Awareness
Spatial-Awareness
Spatial-Awareness
Spatial-Awareness
Spatial-Awareness
Spatial-Awareness
Coordination
Coordination
Coordination
Coordination
Coordination
Coordination
Reflex / Reaction Time
Reflex / Reaction Time
Reflex / Reaction Time
Reflex / Reaction Time
Reflex / Reaction Time
Reflex / Reaction Time
Physical
Physical
Physical
Physical
Physical
Physical

CHALLENGE

Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual

APPLICATION WEIGHT

Synthesis

RESEARCH SKILLS

Pattern Recognition Reasoning Problem
Identify
Select / filter /
/ Extrapolation
/ logic
definition multiple sources extract for relevance

THINKING SKILLS
Analysis
software

Word-processing
Software

Spreadsheet
Software

ORGANIZATION SKILLS

Presentation
Identify / use
Planning
Software
resources effectively

COMPUTER / TECHNOLOGY SKILLS
Clear / effective
briefing

TEAMING / COLLABORATING
SKILLS

Tailors content Positively influence Cooperate /
to audience
/ persuade
build consensus

COMMUNICATION SKILLS
Sum
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APPENDIX G: UNSCORED COMPETENCY-GAME TYPE MODIFIED WEIGHTED RANKING
MATRIX

Table 3.11. Unscored Competency-Game Type Modified Weighted Ranking Matrix

CHALLENGE
Logic and Inference
Logic and Inference
Logic and Inference
Logic and Inference
Logic and Inference
Logic and Inference
Lateral Thinking
Lateral Thinking
Lateral Thinking
Lateral Thinking
Lateral Thinking
Lateral Thinking
Memory
Memory
Memory
Memory
Memory
Memory
Intelligence-Based
Intelligence-Based
Intelligence-Based
Intelligence-Based
Intelligence-Based
Intelligence-Based
Knowledge-Based
Knowledge-Based
Knowledge-Based
Knowledge-Based
Knowledge-Based
Knowledge-Based
Pattern-Recognition
Pattern-Recognition
Pattern-Recognition
Pattern-Recognition
Pattern-Recognition
Pattern-Recognition
Moral
Moral
Moral
Moral
Moral
Moral
Spatial-Awareness
Spatial-Awareness
Spatial-Awareness
Spatial-Awareness
Spatial-Awareness
Spatial-Awareness
Coordination
Coordination
Coordination
Coordination
Coordination
Coordination
Reflex / Reaction Time
Reflex / Reaction Time
Reflex / Reaction Time
Reflex / Reaction Time
Reflex / Reaction Time
Reflex / Reaction Time
Physical
Physical
Physical
Physical
Physical
Physical

APPLIED CHALLENGE
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual
Race
Puzzle
Conflict
Exploration
Economies
Conceptual

GAME TYPE

0
1
3
0
1
2
0
3
1
0
1
0
3
2
1
0
1
3
2
2
2
0
2
3
1
1
2
0
1
3
1
3
1
0
1
1
0
0
1
0
2
1
0
0
3
3
0
1
1
1
3
0
2
0
3
0
2
0
0
0
3
0
0
1
0
0

WEIGHT
0
3
9
0
3
6
0
6
2
0
2
0
6
4
2
0
2
6
0
0
0
0
0
0
2
2
4
0
2
6
1
3
1
0
1
1
0
0
1
0
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Synthesis

THINKING SKILLS

0
3
9
0
3
6
0
9
3
0
3
0
9
6
3
0
3
9
0
0
0
0
0
0
1
1
2
0
1
3
3
9
3
0
3
3
0
0
0
0
0
0
0
0
3
3
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Pattern Recognition /
Extrapolation

0
3
9
0
3
6
0
3
1
0
1
0
6
4
2
0
2
6
0
0
0
0
0
0
2
2
4
0
2
6
2
6
2
0
2
2
0
0
3
0
6
3
0
0
6
6
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Reasoning / logic

0
1
3
0
1
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
4
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Problem definition

0
0
0
0
0
0
0
9
3
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
2
0
1
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Identify multiple
sources

RESEARCH SKILLS

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
2
6
0
2
4
0
3
1
0
1
0
3
2
1
0
1
3
0
0
0
0

Select / filter /
extract for relevance

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Analysis software

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Word-processing

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Spreadsheet

COMPUTER / TECHNOLOGY SKILLS

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Presentation

0
1
3
0
1
2
0
3
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
2
6
0
2
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Planning

ORGANIZATION SKILLS
Identify / use
resources effectively

APPENDIX H: SCORED COMPETENCY-GAME TYPE MODIFIED WEIGHTED RANKING
MATRIX

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Clear / effective
briefing

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Tailors content to
audience

COMMUNICATION SKILLS

Table 3.12. Scored Competency-Game Type Modified Weighted Ranking Matrix.

0
2
6
0
2
4
0
6
2
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
4
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Coopera
cons

TEAMING / COLLABORATIN
Positively influence /
persuade
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