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ABSTRACT

Senior executive strategic decision making is a prized skill. The analysis of available literature 
yields three key conclusions: i) strategic decision-making skills, especially in high complexity and 
ambiguity leverage ‘adaptive expertise’ which is very different from the dominant discourse on narrow 
domain ‘expert performance;’ ii) unlike focused skills which can be developed by concentrated, high 
repetition practice, adaptive expertise requires higher order meta-cognitive skills in addition to wide 
domain knowledge and managerial skills. Third, emerging literature suggests serious games can help 
to improve capabilities in decision making and cognitive skill, but there is a limited range of games 
or research explicitly focused on strategic decisions, while there is extensive body of knowledge 
on such simulations and measures for in-the-moment type decisions. The authors propose several 
frameworks and design requirements incorporating three levels of skills including higher cognition.
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1. INTRoDUCTIoN

This paper focuses on senior executive strategic decision making (SESDM) where the individuals 
work on strategic decisions, the long-term plans that shape and form the enterprise. The decision 
making of senior executives (McKay et al., 2015) does not match the typical decision making made at 
the operational or tactical levels of an organization (McKay et al., 1992). At these lower levels within 
the decision hierarchy, an individual can have sufficient chances to make ‘similar’ decisions such that 
the deliberate practice noted by Ericsson et al. (1993) can take effect. Many of the operational, day-
to-day decisions might be made in seconds, minutes, or hours, often by a single individual charged 
with getting the job done, with the authority to make the decision.

At the senior levels of an organization: i) the variety of decisions is greater, ranging from legal, 
marketing, facility location, organization design, mergers, acquisitions, expansion, contraction, new 
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product/service offerings, overarching policies, etc., ii) the uncertainty is higher, many elements are 
out of the control of the executive, company, iii) the risks and impacts are greater and the future of 
the company can be at stake, iv) there are longer time durations between similar decisions, v) there 
can be extended time horizons between the time when the decision is made and observable results, 
vi) the risks and impacts may take place on a longer time horizon, vii) there might actually be many 
people involved in the decision making over a long period, viii) the people might be transient with 
possibly one or more roles or interactions, and ix) the decisions are usually subject to Board oversight, 
multiple layers of approval.

The first three points noted in the above paragraph are about the decision itself. These are 
commonly discussed. The remaining six points are structural aspects that reflect the nature of strategic 
decisions and are rarely discussed in the literature. This list of nine characteristics highlights the 
difference between routine operational and strategic decisions which we define as longitudinal decision 
making. Figures 1 and 2 illustrate the difference between individual, routine types of operational 
decisions, and what the senior executive decision process can look like.

In Figure 1, there are four key decision points: 1) the individual may or may not be given the 
situation to make the decision about, e.g., decides that groceries must be purchased or might be 
explicitly asked to decide about groceries, 2) decides if any groceries are needed, 3) thinks about the 
solutions, ranging from no groceries are needed to a full grocery list, 4) and finally if there is enough 
demand to warrant a trip, or if the decision maker should wait till there is more to buy. A family 
member might be involved, but many individuals make grocery decisions as the sole decision maker.

In contrast, Figure 2 illustrates the executive’s situation. The happy face indicates the position 
of the senior executive in the process and each of the key decision milestones: 1) identification, 
2) decision to proceed with the decision process, 3) analysis, 4) decision to proceed, 5) solution 
development, evaluation, 6) and the final go/no-go decision.

Figure 1. Individual, operational decision process: Seconds, minutes, hours
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The executive: i) might or might not be the only player in the process, ii) might or might not 
actually be active in the process (doing vs listening), and iii) might or might not be have the final 
say on the decision to proceed.

The two figures illustrate the differences in structure and complexity between immediate, 
individual decision making where the individual does almost all of the tasks, and the senior executive’s 
world of many interconnecting, co-dependent pieces, with many stakeholders involved in any decision, 
over an extended time horizon. The second figure is merely our illustrative attempt of what might be 
a typical decision flow and is considered exploratory and preliminary, the subject of future research. 
While there will be many possible variants, the overall sequence illustrates a process that can be 
found in many firms, and the role of the senior executive.

A senior decision maker might have some past experience in a similar situation, but it is not likely 
that any senior executive has made any specific type of decision thousands of times with reflection 
and feedback about the quality of the decision as implied by the type of deliberate practice usually 
associated with cognitive skill development. That is, a senior decision maker does not make dozens 
of merger decisions every day, week, and month for multiple years.

This leads us to several key research questions:

i)  what are the cognitive skills that executives need to make these types of decisions at the different 
points in the process,

ii)  how does an executive learn to make these rare decisions of great importance, and
iii)  can these skills be developed and enhanced through serious games.

This paper explores these three questions. The literature review reviews three aspects of relevant 
research: i) cognitive skills related to longitudinal, extended decision making at the strategic level, ii) 
how executive learn these executive skills, and iii) how serious games have been used to introduce and 
develop these skills. The review suggests that there are different cognitive skills used in longitudinal 
decision making, that the learning of these skills has not been extensively studied, and that traditional 
serious game strategies have not been successful in this context. We present a discussion on the 

Figure 2. Strategic, senior executive decision making: Weeks, months, years
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characteristics underlying the cognitive skills necessary by the senior executives, with a preliminary 
taxonomy for decomposing the decision space. A discussion about how serious games for SESDM 
can be designed to support the development of senior executive skills concludes the paper.

2. LITERATURE REVIEw

2.1 Adaptive Expertise
The majority of research literature on expertise focuses either on realms that require in-the-moment 
thinking (Naturalistic Decision Making, e.g., Klein 2008) or very narrow domains that are relatively 
stable with well-defined rules and well-established knowledge bases (Cognitive Psychology view of 
skill and expertise, e.g., Feltovich et al. 2018).

The research literature is relatively sparse on complex, strategic thinking fields, where there is 
multiplicity and changeability of domains as the decision makers progress through the ranks, change 
careers (Grenier and Kehrhahn 2008). In the Bohle Carbonell et al. (2014) meta survey on adaptive 
expertise, out of twenty-one studies, there are only three that investigated managerial level factors – 
they noted Barnett and Koslowski (2002) looking at restaurant managers, Griffin and Hesketh (2003) 
where management support was researched, and Charbonnier-Voirin et al. (2010) that investigated 
transformational leadership.

According to a retrospective by Inagaki and Miyake (2007), Hatano first introduced the notion 
of expert flexibility and adaptability in 1982 and then expanded the concept of adaptive expertise 
with Inagaki in 1986 (Hatano and Inagaki 1986). In this publication, the authors described routine 
and adaptive expertise. Inagaki and Miyake noted that at the time of their 2007 review, “we do not 
know well about the concrete and detailed process of cultivating adaptive experts”, although there 
were some ideas about motivation in different contexts. Specifically, they noted Hatano and Inagaki’s 
1992 publication describing the motivational conditions for adaptive expertise as: i) encountering 
novel problems continuously, ii) engaging in dialogical interaction, iii) being freed from urgent eternal 
need, and iv) being surrounded by a group that value understanding (Hatano & Inagaki 1992).

While it is important for an expert to know their domain, there is also a possible danger associated 
with too much knowledge and fixation, creating challenges with creative problem-solving (Wiley, 
1998). Unfortunately, Wiley’s experiments were limited in the range of expertise (e.g., largely 
undergraduate students) and it is not clear if the effects noted, apply across all of the expertise 
spectrum. This fixation or entrenchment as it relates to domain expertise has been the subject of other 
research. For example, in Dane (2010), the author posits that inflexibility is not necessarily based on 
entrenchment, but is related to the breadth of expertise and knowledge, gained via outside-domain 
tasks. This suggests that a broader knowledge base across multiple domains might be as important 
as the single domain expertise in which the decision is being made.

Pulakos et al. (2000) analysed over 1,000 critical incidences and isolated eight dimensions: 
i) handling emergencies ii) handling work stress, iii) solving problems creatively, iv) dealing with 
uncertain situations, v) learning new tasks, tech, procedures, vi) interpersonal adaptability, vii) cultural 
adaptability, and viii) physically oriented adaptability. They then conducted an experiment where 
the dimensions were used to describe current job tasks – to identify what kinds of tasks required 
adaptive performance and the magnitude. One of their main findings was that adaptive performance 
was multi-dimensional. This research suggests that any SESDM serious game design should also 
view adaptive situations as having multi-dimensions and not rely on single factors.

2.2 Understanding Expertise
Ericsson et al. (2018) is considered the seminal reference for understanding expertise and how expertise 
has been studied. Observation has been a dominating method and this has limitations when it comes 
to senior executives and long term decision making. In difficult situations like those faced by senior 
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executives, descriptions and reflections generated post-event by the decision maker can be analysed 
(e.g., Keestra 2017). The reflections can used to partially explain the mental representations and 
meta-cognition used by the subject.

Ackerman (2018) discussed two key approaches to study and understand the development 
of expertise, one of which is the use of reflections and retrospective analysis. The first idea is a 
prospective approach which has been used more for children and adolescents; watching them learn, 
develop the skills. The second approach is the retrospective approach where one can retrospectively 
study the early traits and experiences of those that attained the position of an expert in comparison to 
a novice. However, this approach also has shortcomings, such as sparse availability of archival data 
to find expert individuals, faulty recollections, and biases, etc. It appears to be very hard to study the 
development of expertise in senior executives. Individuals are also unlikely to remember when and 
how specific cognitive skills are developed over decades of career progression.

Unlike the sparse literature on objective measurement for adaptive expertise contexts, there is 
extensive literature on objective measurement of experts in NDM contexts. For example Brams et al’s 
systematic literature review examined gaze features, i.e., eye movement tracking to detect features 
to assess competency in various sports activities (Brams, 2019). Two underlying theories for this 
are also relevant for our context, because naturalistic decision-making experts also follow a holistic 
model of processing, i.e., ‘they are able to retrieve significant information of a given scene with a 
quick and brief glimpse’ (Brams et al., 2019). Another key reason for studying gaze is a theory called 
‘information-reduction’, per which NDM experts are skilled at optimizing their processing of the 
vast amount of available information by selective allocation of their attention to ‘task relevant stimuli 
while simultaneously ignoring irrelevant stimuli’ (Brams et al., 2019). With the help of these two 
theories Brams et al summarise that researchers are able to draw conclusions regarding the presence 
of NDM type expertise in sports contexts using objective measurements based on eye gaze tracking 
such as: “efficient visual search rate, enhanced selective attention allocation, an extended visual 
span, and scan pattern systematicity”. There is an opportunity to build a similar body of knowledge 
in our focus area of interest and suitably designed serious games for SESDM can play an important 
role for such research.

2.3 Leveraging Serious Games to Develop Cognitive Skills
A literature review by Larson (2020) looked at 90 (filtered from 8,800 initial matches) research 
publications on serious games and gamification in the workplace. While there were many positive 
findings in the research, such as improved engagement and motivation in learning, and performance, 
there is no mention in the Larson review about serious games being used at the senior executive level 
to develop the skills needed to be better decision makers. All of the examples were about improvements 
in the training itself, or skills at the operational or tactical levels of the organization. While this is 
a notable absence, Larson’s review does point out that use of serious games in business settings is 
common and has been widely accepted as a training method. This suggests that there is potential for 
serious game mechanisms to be included at the higher levels of the organization.

2.4 Four Key Implications From the Literature Review
First, the majority of research has focused on contexts that require naturalistic, in-the-moment 
decisions, or where the training and skill development can be observed. In our literature review 
efforts, we found sparsity of research in the context of slower, longitudinal, strategic decision making.

Second, there appears to be an implicit or explicit assumption that one can improve these skills 
through simulated activities without any underlying connection to the higher level cognitive skills, 
such as meta-cognition, complex pattern matching, contextual cue-sensing, etc. (as opposed to lower 
level cognitive skills such as perception, attention control etc. which are indeed measured by serious 
games researchers).
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Third, to date there is limited evidence that the above type of cognitive training activities have 
had long term, sustained impacts once the decision leaves the context of the specific training. A 
meta-analysis on brain-training programs to examine the overall effectiveness in improving cognitive 
functioning by Simons et al. (2016) summarized their findings on transfer: “As a general observation, 
empirical examples of near transfer, in terms of both content and context, are more prevalent than 
those of far transfer.” Another meta-analysis by Sala et al. (2019) also investigated the claims of near 
and far transfer in cognitive training. They summarized their meta-study: “near transfer frequently 
occurs and, interestingly, seems to be moderated by the type of population; by contrast, far transfer 
is very modest at best. Moreover, once publication bias and placebo effects are ruled out, far transfer 
effects are null regardless of the type of far transfer measure, type of cognitive training program, and 
population”. These observations suggest that perhaps a different approach is needed in the serious 
game design for SESDM. The reviewed studies in both Simons et al. (2016) and Sala et al. (2019) 
failed to develop the situations for far transfer to be achieved.

Fourth, we also infer that some of the reasons why research on senior executive decision making 
has been limited, can potentially be explained by the limitations of the longitudinal and retrospective 
approaches for studying expertise and by the challenge of enrolling as research participants given 
the likely hesitance of senior executives to have their decision making studied. There is also the 
confidentiality of strategic business negotiations and decisions, time pressures on the executives, 
and the very nature of the longitudinal decisions which are problematic to observe and track over 
time. Each of these reasons can make research difficult. The frequency of decisions in these decision 
making situations and the sporadic activity on the decisions adds complications; such decisions are 
not made according to a fixed plan or schedule. The relevant time period can be many months or 
years if a thorough analysis is to be done, requiring many observations. For comparison, McKay 
(1992) found that extensive six-month case studies were needed to capture sufficient data points 
when looking at decisions made daily, weekly, and monthly at the planner and scheduler level 
with weekly observation periods at the study site. In the six months, approximately 250 decision 
making episodes were captured. To do this level of robust research in the senior executive context is 
problematic. However, it might be possible for researchers to do longitudinal research designs over 
a one-to-two-year horizon with monthly contact points and discussions with the executives, tracking 
decisions and the decision making process over time. At the strategic level, the studies will not be 
short and will not involve a few hours of interviews. They will be long and require many data points. 
The use of effectively designed serious games that are built on exercising the underlying higher level 
skills needed for such strategic decisions, can be an effective solution to many of these constraints.

3. SENIoR EXECUTIVE STRATEGIC DECISIoN MAKING: THREE CHALLENGES

The senior executives of a corporation are charged with the strategic decisions that will define the 
future of the enterprise and the current state. These types of decisions can be quite varied and as 
noted in the introduction can include deciding a new corporate structure, mergers, and acquisitions, 
entering, or leaving a market, capital investments, marketing strategies, branding, locations of 
facilities, and corporate finance issues (e.g., leverage policy, fund raising quanta, source and timing, 
buy-backs, debt retirement etc). They also must worry about personnel matters at a broad level and 
specific issues within the top levels of management. They might have to worry about new threats 
from competitors, changes in government regulations, and so forth. There are many issues that arrive 
on the senior executives’ desks. Furthermore, the senior executives should be spending half of the 
time focused on planning and simulating the future and half on today’s realities (Drucker, 2004). 
The farther out on the time horizon a decision must be made for, the more uncertainty there will be. 
While some senior executives also make operational and tactical decisions, these decisions are not 
strategic and are not the focus of this paper. We are focused on the decisions that will possibly affect 
the existence of the enterprise. By their very nature, these decisions make it hard to learn adaptive 
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decision-making skills – the specific episodes are rare, the decisions can be formulated over a very 
long-time horizon, and the rewards or results of the decision might not be materialized for many years 
later. It is hard to develop the necessary learning cycles for the specific decisions.

To better understand the situation, we have split the decision making into two dimensions, 
knowledge and skill. The knowledge is a combination of what the executive brings to the situation, 
and what is gained during the longitudinal decision making – either what they learn, or what others 
learn and share. There are six potential knowledge domains that the executive has when making a 
decision and which a serious game developer should reflect upon. These are shown in Figure 3.

Specifically, we suggest that senior executives need six key knowledge domains to make sustained, 
repeated ‘good decisions’ at the senior level. They need to understand the basics for each type of 
decision that might be encountered, what factors are involved, e.g., mergers and acquisitions (1), the 
basics of defensible decision making, evidence based reasoning, cost/benefit analysis, etc. (2), the 
general knowledge domain for the industry (3), the knowledge domain for the specific sector within 
the industry, the competitive landscape, key processes, best practices (4), the knowledge domain 
about the firm, company itself, its history, present, plans in motion (5), and they need to know what 
the capability of the human element is, what can be done, what can be pushed (6).

Most of these types of knowledge domains cannot be learned via the normal degree programs 
or short courses. Even the first two categories which are often found in courses, basic decision and 
decision making knowledge, need to be moderated by the domain and the specific situation for the 
knowledge to be relevant and applicable.

The knowledge is acquired throughout the journey and experiences. The knowledge is used to 
know what cues to look for, what the implications might be, where to find the cues. The knowledge 
domains used in actual decision making are one of the challenges faced by any learning or teaching 
paradigm. Decision making is contextual and a learner should have the relevant domains in play if 
the exercises are to have high fidelity, make sense, provide value, and have impact on the decision 
making process; that is, in whatever learning vehicle is used, it is important that the context and 
actions asked of the executive must be relatable.

Knowledge by itself is not sufficient. There are many skills involved. The high-level, generic 
skills are shown in Figure 4.

The senior executive must be skilled at intelligence, information gathering, picking up clues (1), 
their interpretation (2). There is then the analysis and evaluation of what the information implies 
(3). There are various levels of communication needed one-on-one, group settings, teams, attendee 

Figure 3. Knowledge domains of senior executives
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and presenter (4). The executive must be able to work with others (5), and have the ability to either 
create plans or skillfully evaluate plans made by others (6).

These skills at the novice level can be introduced in degree programs and short courses. To 
further develop these skills, will require deliberate practice (Ericsson et al. 1993) and many relevant 
experiences with feedback and reflection. While all of these skills are usually introduced in programs 
like the MBA, they need to be further developed beyond the novice level and the developing will 
partially depend on the domain and situation. This is the second major challenge for enhancing and 
developing the executive skill; the generic managerial skill categories will exist across industries 
and situations, but the details will vary. Any training or development process must take this into 
account – the generic skills and the specific nuances. In a learning vehicle, the mechanisms must be 
calibrated to the executive’s entry skill level and structured that the executive’s mastery can increase.

However, the knowledge domains and six generic skillsets are necessary but not sufficient to 
support what an executive does when dealing with the longitudinal situations.

There are additional, perhaps subtle, secondary level cognitive skillsets that the senior executive 
should have mastery over if the decision making is going to be well done, using the necessary 
knowledge domains and leveraging the generic skills. While the topics in Figures 3 and 4 are often 
found in the literature, deeper discussions about higher level cognitive skills are not. An initial, non-
exhaustive, set of secondary cognitive skillsets as they relate to senior executive decision making 
are illustrated in Figure 5:

1)  awareness of out-of-the-ordinary cues (Greitzer et al. 2009),
2)  awareness of emergent opportunities (Mintzberg & Waters 1984),
3)  associative thinking (Glöckner & Witteman 2010),
4)  ill-structured problem solving (McMillan & Overall 2016),
5)  neuroplasticity with respect to adaptive and resilient heuristic generation (Herrman et al. 2011), 

and
6)  growth mindset (Miller 2016, Johnston 2017).

There are additional, underlying characteristics and traits associated with the six skills noted in 
Figure 5. There is intellectual curiosity and the intrinsic motivation and inclination to seek knowledge 
and explore ideas. Kashdan et al. (2020) points out how workplace curiosity is strongly linked to 
stress tolerance and being open to other people’s ideas and they suggest that workplace curiosity 

Figure 4. Higher level skills: Managerial
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is more related to outcomes than mindfulness. Another possible characteristic is the tolerance for 
cognitive dissonance. In their review, Hinojosa et al. (2017) note that most of the work has been at 
the microlevels of organizations, and that opportunity exists in the entrepreneurial context (one of 
several opportunities noted by the researchers). Metacognition, the ability to think-about-thinking is 
potentially important because decision makers should be aware of their own cognitive abilities and 
limitations (Ackerman 2017). The concept of sense-making, the ability to construct semantic mappings 
of ambiguous and confusing situations, which are then used in decision making appears to be another 
key skill needed by managers as they deal with a highly uncertain future (e.g., Weick et al. 2005).

4. SKILL AND CAPABILITy TAXoNoMy FoR THE FoUNDATIoNAL 
LEVEL oF EXECUTIVE DECISIoN MAKING

The three challenges and the work leading to them have led us to the belief that it is not reasonable to 
think that senior executive decision-making skill is developed by the repetition of specific decisions; 
it is not at the level of skill development that Ericsson et al (1993) has researched. We believe that the 
knowledge and skillsets are developed through the way executives see the problem and situation. Others 
have noted the complexity and contextual dependencies which further emphasizes the unlikelihood 
of replicated situations. For example, Nutt (1998) looked at the framing of strategic decisions, the 
role of external parties, the processes, and the difficulty of defining success. Nutt’s work did not 
have a precise definition of strategic decision making and included many examples of what one firm 
might consider as strategic, but another might not. This lack of definitional clarity limits the power 
of Nutt’s work, but the complications and issues discussed by Nutt are applicable for consideration 
in a serious game design.

Strategic decision making is basically how individuals ‘see’ the problem and bring past knowledge 
and experiences to bear. What moving parts do they ‘see’? What are the interdependencies and co-
dependencies? What are the constraints, degrees of freedom? Assumptions? Decisions that will need 
to be made. It is at this level of problem solving that we speculate cognitive expertise in decision 
making arises for senior executives and is responsible for repeated successes.

We can perhaps speculate that most senior executives will be well educated in the general 
knowledge domain and skillsets presented in Figures 3 and 4. Most executives will understand the 
basics of their industry and situation (Figure 3). Most will also have reasonably well-developed 

Figure 5. Secondary level cognitive skillsets
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skillsets for business decision making recipes and processes (Figure 4). They would have observed, 
participated in various activities as they progressed up the ranks. Perhaps some have seen others make 
similar decisions. They might have seen how things worked out, during the decision journey and 
afterward. They could have taken courses and workshops on various topics (e.g., topics typical of an 
MBA program). The skills and knowledge suggested by Figures 3 and 4 are necessary to support a 
taxonomy but not sufficient on their own. We suggest some key concepts of the taxonomy in Figure 5.

How are these subtle, secondary level cognitive skillsets acquired and developed? There has to 
be effective reflection and feedback during the journey. Over time, a body of additional knowledge 
and observed patterns will be created; cause and effects, cues to pay attention to, and strategies for 
resolving the unknowns and reducing risk. During this journey, they might also assist, be a member 
of the ‘team’ and have the possibility to consciously, deliberately practice what they have been 
reflecting upon and learning. These are all self-aware and mindful activities as well, being aware 
and seeing things normally taken for granted and ‘just done’. There is thinking about why things 
are happening and how the decisions are being made, not just a focus on the final decision. Some 
decisions will be well done, others satisficed, perhaps a few done sub-optimally. What are the traits 
and characteristics of the good, bad, and the ugly decisions? Some individuals will be self-aware, 
mindful of the situation, and consciously think about how things are done and how the decision making 
can be more efficient and effective, others will not. One group will develop cognitive expertise and 
the other will not. One group will have repeated success and the other will be hit and miss, relying 
on luck and the misfortune of others.

We propose the following skill and capability taxonomy for this foundational level of executive 
decision making, supported by Figures 3 and 4, but focused on Figure 5. The taxonomy addresses our 
proposed third challenge for serious game design; the ability to support the learning mode necessary 
for the higher level cognitive skill development.

The proposed taxonomy can be viewed as a systematic (a priori or in hindsight) framework that 
is needed for repetitive, successful ‘rare’ decision making. Meta-knowledge is the foundation, and the 
adaptive and anticipation skills are the key elements for the decision journey; allowing different types 
of infrequent decisions to be handled at a level of skill and expertise. Being able to support emergent 
and associative thinking, cue-awareness, neuroplasticity, the development of a growth mindset, and 
the ability to do ill-structured problem solving.

4.1 Meta-Knowledge
Meta-knowledge includes: i) long term memory storage and retrieval and the ability to create and 
use knowledge about past ‘similar’ situations, solutions, and strategies; ii) the ability to see complex, 
patterns of similarity and patterns of dissimilarity, as well as re-form complex patterns matching from 
several partial match patterns in long term memory; and iii) having meta-knowledge about the types 
of skills, knowledge, and expertise which are needed to investigate, analyze, and deal with each type 
of decision along the likely path.

4.2 Adaptive Control
This incorporates: i) the ability to know what clues should be actively scanned, listened, looked for 
and the ability to recognize such clues in developing ambiguous situations; ii) the ability to know and 
recognize what might be constraints, hard and soft, and understand the degrees of freedom or elasticity 
present in each; constraints which are restraining and confining, and constraints which are restraining 
and confining, and constraints which allow or force expansiveness and free-ranging thinking; iii) the 
ability to estimate and project what level of effort/risk & reward and gestation time is needed for the 
different, potential legs of the projected journey; and iv) prioritize cognitive resources effectively, to 
have the ability to know what decisions might be relevant versus irrelevant, and the ability to decide 
which of these decisions to consider and put resources on.
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4.3 Anticipation
The concept of anticipation includes: i) The ability to project and simulate likely paths that the decision 
or situation will lead to, seeing multiple paths and identifying the most likely subset; ii) the ability 
to ‘read the play’, know where one is at, where one is going, what are likely branches, as well as the 
likely responses of competitors and cooperators; iii) the ability to see the evolution in the near and far 
future and timeline of how things might transpire during the decision making and afterward. Klein 
et al. (2007) describe the pattern matching, trajectory tracking, and conditional types of anticipatory 
thinking that they consider key for expertise in decision making.

5. IMPLICATIoNS FoR SERIoUS GAME DESIGN FoR 
SENIoR EXECUTIVE DECISIoN MAKING

Section 4 proposed metacognitive skills required for the framing of decisions typically made by 
senior executives, beyond the basic decision making skillsets. Serious games, in general, can be 
quite sophisticated with simulated business situations that one or more players participate in. Often, 
multiple paths are imbedded in the game and as the players move through the journey of decision 
making and participating, the paths and future possibilities are opened based on what has transpired.

For serious games design specifically for SESDM, In the context of the secondary skillsets and 
the metacognition framework, we suggest the following general principles:

The following game characteristics/principles are suggested to be present before the exercise is 
conducted, imbedded in the design of the game:

1.  A baseline, individual exercise should be conducted to determine the baseline thinking of each 
player. The baseline should address the knowledge domains, basic skills, and the secondary 
cognitive skillsets (Figures 3, 4, and 5).

2.  The game should have a mix of individual and team decision making where one player makes a 
decision that all others then integrate, or the team arrives a decision and the game moves forward. 
This will support the processes illustrated in Figure 2.

3.  The game should have imbedded cues, some obvious, some very subtle that depend on domain 
knowledge and deep understanding; as implied by situational cue awareness and emergent analysis.

4.  The game scenario should be a typical decision that most of the players might have experienced 
or have seen – e.g., market expansion, new facility, capital expansion, merger / acquisition; 
or have read about, discussed (e.g., similar to something everyone in the industry would have 
seen, talked about). This would help satisfy the need to be relatable to the executive’s existing 
knowledge domains used in the decision making.

5.  All the key cognitive skills relating to meta-knowledge, anticipation, and adaptive expertise, 
should have the opportunity to exist, tried, tested, and reflected upon. This will provide the 
opportunity to deliberately practice.

6.  There should be an element of estimating, planning, projecting future paths in the game and then 
a comparison made to what happened, how accurate the estimates were, what was missed if the 
estimate was high or low. This is necessary for the learning of anticipatory skills.

7.  There should be ‘personnel’ with different skills and expertise that might be known in the 
beginning or not, that are chosen to do delegated tasks with various outcomes – delays, mistakes, 
accuracy, etc. The mix should be realistic of real teams (e.g., not all CEOs), matching the process 
schema from Figure 2.

The following game characteristics/principles are suggested to be present during the game 
playing activity:
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1.  The games should progress from few degrees of freedom and open-endedness, and few co-
dependencies, interdependencies to higher degrees of difficulty. Progressive learning, going from 
the certain to uncertain, structured to ill-structured (i.e., allowing for complex pattern matching 
skills to be observed / practiced.

2.  The game can expose constraints and options in advance, or after a decision is made; the old 
‘forgot to tell you’, ‘yes, but’ types of realistic situations of how knowledge and information is 
provided, unfolds, requires intelligent estimation/iterations.

3.  The players should not be ‘learning’ two things at the same time. That is, the domain of the game 
should be within their normal industry or business space, at the domain level of knowledge. There 
is a need for the game to be relatable and match the individual’s knowledge and skill set.

4.  The game should capture, track, and analyze how the decisions are made, not just the final 
decisions. The decision path(s) taken by the participant players needs to be appropriately captured 
and reported for the purpose of analysis, discussion, reflection. It is a key part of deliberate 
practice; the processes should flow somewhat like those found in Figure 2.

The following steps are suggested post exercise:

1.  Approximately eight to ten games should be played, to start setting up habits and a pattern of 
thinking.

2.  The games should be played over an extended time horizon, not all in one session; allowing time 
for game analysis, debriefing, and reflections to be conducted. This is also related to deliberate 
practice and the time implications in Figure 2.

6. DISCUSSIoN

We are intrigued and challenged by the longitudinal decision making that senior executives are 
faced by. This type of decision making is structurally different from the classical Cognitive Science 
expertise tasks and the in-the-moment Natural Decision-Making tasks typical of those represented 
by Figure 1 presented in the introduction. These structural differences appear to suggest that different 
approaches are needed to both study and improve the former type of decision making. In longitudinal 
decisions, there is a very broad and deep history in play, as well as a very broad and complex current 
ecosystem within which the decisions are being made. There are many factors to consider and usually 
a team is required to do the necessary deep-dives and analysis. In some cases, the expertise lies in 
the interpretation of the results and what is implied. In other cases, the expertise lies in the analysis 
itself, thinking it through and deriving the results. In almost all cases, the specific details will be 
different, and it is likely that individuals or organizations involved will also be different. The complex 
nature suggests that meta-skills and knowledge about the ‘how’ and the ‘what’ are in play and must 
be focused upon. There will likely not be far transference at the detail level.

We have presented three challenges in the paper. The first challenge was the need for knowledge 
domain relevance to the executive. The second challenge was to make the basic skill sets relevant to 
the individual, matching their entry level of master. The third challenge was to support the secondary 
skill sets which we suggest are important for senior executives to develop.

The characteristics in the challenges are based on a cognitive science perspective of the decision 
making and have been linked to pertinent research results. The themes of meta-knowledge, anticipation, 
and adaptive expertise appear to capture the salient and pervasive characteristics of infrequent, 
longitudinal decision making. We recommend that the following points be incorporated into serious 
games for improving senior executive decision making:
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1.  The decision scenarios are similar to ones that the executive has made in the past and can expect 
to be made in the future. For example, entering a new market, increasing production capacity by 
creating a new factory in a new country.

2.  The scenario uses domain/industry specifics which would be known to the participants, using 
their background knowledge.

3.  The clues or decision factors are exposed and shared with the participant in realistic ways – over 
time, some explicit, some implicit, some hinted at – where the participant has to pick up the 
significance and potential future use of the information on the fly.

4.  The game is multi-player and played over months with each player having a role in the decision 
making similar to real situations, matching their role in the real world – e.g., legal, financial, 
marketing expertise.

5.  There should be a series of milestones and partial decision making, collaboration leading up to 
the final go-no go decision.

6.  There should be a holistic view of the game taking into account culture, world trends, competitor 
activity, weather events, etc.

Without these points addressed in an SESDM serious game application, there is likely to be short 
term wins, and near transference within the game or repetitions of the game, but no gain beyond 
the game, no far transfer. This is the key issue. The game must support the repeated activities and 
feedback needed to develop meta-knowledge and to deal with the corresponding cognitive complexity: 
comprehension, application, analysis, synthesis, and evaluation e.g., Bloom’s Taxonomy (Anderson 
& Krathwohl 2001). The games must make the executive aware of the process, of the metacognition, 
and allow the executive the opportunity to see the value of conscious attention to these elements. The 
games must also support the skills needed to decipher, recognize, and decode the necessary signals 
and cues needed in adaptive expertise. These are also requirements for anticipation. All of these relate 
to the third challenge, the support for the secondary level cognitive skills used in decision making.

The preliminary research reported in this publication has only been able to scratch the surface 
and point to the nature of decision making and the characteristics to consider. It is a preliminary 
taxonomy and framework. It is suggested that a suitable, more complete operational taxonomy needs 
to be developed for the types of mechanics needed in serious games to support the cognitive taxonomy. 
Research is also needed to support the longitudinal nature combined with the collaborative, dynamic 
team situations; the game mechanics needed in this space. We also suggest that recent advances in 
technology (e.g., gazing analysis, eye tracking, wearable EEG, stealth assessments, AI etc) could 
be investigated as potential ways to support the understanding, monitoring, tracking, analysis, and 
development of these specific decision-making skills – to address the issues with observation methods 
and retrospective analysis. Additional research is also needed on how to create objective measures of 
skill development which are robust and applicable for real world situations in this specific longitudinal 
decisions and adaptive expertise context.

7. CoNCLUSIoN

We analyzed senior executive decision making from a cognitive science perspective of skill and 
expertise, and propose a framework of meta-knowledge, adaptive expertise, and anticipation that could 
guide the design of serious games for SESDM which would have the express purpose of improving 
their skills in such decision making. We caution that the framework is preliminary and exploratory. 
A detailed taxonomy is required to further flesh out the framework and identify specific traits and 
their characteristics that such a serious game would need to support. It is doubtful that such a serious 
game that does not explicitly consider and support far transference will have sustained impacts on 
the decision maker using the game (i.e., the three challenges noted in the paper). There may be 
improvements within the game, but there will be no impact on the individual’s real decision making 
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in situ. That being said, we believe it is possible to include the necessary concepts in the modern, 
state-of-the-art tools available and address the traditional short comings. The identified key gaps in 
this paper, also call for more research on adaptive expertise in longitudinal strategic decision making 
that are more prevalent in business contexts than classic NDM situations, beyond the dominant 
discourse on expert performance.

Specifically, we suggest that the concepts related to the knowledge domains, managerial decision 
making skills, and secondary cognitive skills be consciously incorporated into serious game designs 
for senior executive training. Once incorporated, a further, deeper analysis of the issues can be 
conducted including topics such as objective measurement.

We believe that appropriately designed serious games based on these principles can help 
address a number of the issues related to current use. These include the more complex dynamics and 
relationships illustrated in Figure 2; as well as the longitudinal issues, team decision making, complex 
cues, anticipatory factors, and ill-structured problems. Each of these will present research, design and 
implementation challenges. We hope that with better consideration of these factors, can help improve 
the odds of achieving meaningful, far transference and the desired goals of developing such games.

There is both opportunity and need to build a similar body of knowledge and objective 
measurements in the focus area of interest of this paper, as exists in the extensive research on NDM 
expertise. Building suitably designed serious games for SESDM can play an important role for such 
efforts.
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