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Abstract
The motivation to avoid punishment, or to pursue reward can result in certain behavioral 
tendencies. It is known that individuals with higher sensitivity towards reward can express 
traits of extrovertedness, openness to novel situations, and a general appetite for feeling good.
Individuals on the other side of the spectrum tend to show a pessimistic attitude towards 
approaching novel situations. As a consequence, individuals with a higher tendency of 
approaching novel situations ought to find themselves in risky situations more frequently than
individuals who would rather avoid novel situations. Looking at this from a human factors 
perspective, it becomes apparent that a tendency to approach situations with a lack of conflict 
monitoring can produce risks, but simeltaneously, disinterest in approaching a risky situation 
can lead to crisis events. In other words, whilst individuals with a sensitivity towards reward 
might have a proclivity for producing a crisis, they might also have a higher chance of solving
a crisis. In order to solve unexpected crisis events, it is necessary to be able to improvise. In 
the experiment of this current thesis, individuals were assessed for their sensitivity towards 
reward and punishment, and following this, the individuals were assessed in improvisational 
skills. Motivation behavior and improvisation skills were investigated to see if there is a 
correlation between them. The purpose of this thesis was to present a multidisciplinary 
literature account for the relevant subjects by tying together aspects of cognition, cognitive 
neuroscience, human factors, and psychology, and to provide experimental data about the 
mentioned correlation. The present experiment showed that there is a significant correlation 
between sensitivity towards reward and improvisation skills. Additionally, it was also found 
that system-level factors i.e pre-implemented elements by a designer/organization might not 
facilitate improvisational performance, but this significant result did not appear in the 
expected manner. Future directions of research on this subject should focus on five main 
points (1) replication of investigating the relationship between personality styles and 
improvisation with different methodologies, (2) investigating the mechanisms leading to the 
emergence of this relationship, (3) approach the subject mainly from a cognitive 
neuroscientific standpoint, but complement with a multiple disciplinary approach (4) use the 
results within the disciplines of human factors, safety, and resilience, and (5) take data into 
consideration for e.g. future accident preventions policies.

Keywords: BIS/BAS, improvisation, HTA, human-factors, pandemic, crisis, motivation 
behavior
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1. Introduction
In face of an unexpected event when performing a task, one could imagine that the ability to 
improvise would be a crucial quality to possess, but the ability to follow protocol when doing 
a task could be equally crucial to avoiding risks and failure. It seems as if these two qualities 
together would create the optimal behavioral strategies for working dangerous tasks, and 
lacking in either could eventually lead to failure. The success of improvisation is generally 
not only dependent on the actions of one single individual. Succeeding in improvisation can 
be a result of facilitation from technology (e.g. Li, Jao, Chen & Wang, 2002; Birell & Young,
2011) and organization (Magni, Proserpio, Hoegl & Provera, 2009). In some cases, however, 
the crisis situation might be so extreme or unique that no set of designs or organizational 
facilitation can be of aid (Weick, 1993). In those extreme situations, there might only be one 
individual that is in shock and facing a problem for which there is no obvious solution. What 
exactly in this situation decides the chances that a person has of successfully solving the crisis
at hand? Perhaps it is the cognitive abilities of the person, or perhaps it is the personality traits
of the person? Improvisation performance can be measured with the help of tasks, and 
proclivity for improvisation can be measured with the help of scales (e.g. Hmieleski & 
Corbett, 2006)

The two behavioral systems, the behavioral inhibition system (BIS) and behavioral 
activation system (BAS) presented by Jeffrey Alan Gray are theories of both personality and 
behavior (Gray, 1970). Most accurately described, the BAS is related to sensitivity towards 
reward and approach motivation (an appetitive attitude toward novel situations) while BIS is 
related to sensitivity towards punishment and avoidance motivation. Common personality 
traits associated with BAS has for example been proclivity to be extroverted and impulsive, 
and common personality traits associated with BIS has for example been trait anxiety (Sutton 
& Davidsson, 1997). A 24-item scale has been developed to assess these traits (Carver & 
White, 1994). This theory can be viewed as a segregative perspective on the two opposing 
personality styles of BIS and BAS, and thus one individual that possess more of BAS traits 
will most likely possess less BIS traits. In this way, one could use this questionnaire to 
differentiate between individuals who are more open to novel situations in an appetitive 
manner, and individuals who are more withdrawing in face of novel situations. 

For the current thesis, the aim is to investigate the correlation of the two mentioned 
motivational personality styles with the ability to improvise in a task, i.e find out if 
individuals with sensitivity towards punishment and reward perform differently in 
improvisation, and whether design-related implementations (system-level factors) can 
facilitate an individual in a situation of crisis and improvisation. There will be three 
hypotheses for this investigation (1) Individuals with sensitivity towards reward will produce 
more successful improvisation in the given situations, reasoning that individuals with high 
sensitivity towards reward have a generally more appetitive attitude towards novel situations. 
(2) Individuals with sensitivity towards punishment will not be as successful in improvisation,
reasoning that the high sensitivity towards punishment will result in a disinterest to solving 
the given situations due to inhibitions related to punishment, and (3) that there are no system-
level factors influencing (aiding/hindering) improvisation during high-pressure tasks. The 
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purpose of this thesis and experiment is to explore the area of human factors and psychology 
in order to understand the role of personality traits in behaviors related to safety, 
improvisation, and resilience. 

Motivation behavior traits as a predictor for improvisation skills could be applied in 
societal constitutions such as aspects of safety, and task and job employment. Most 
prominently, it would be a valuable resource in the areas of safety, for example driving 
safety, by taking it into consideration in accident prevention policies. 
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2. Background
In this literature review the topics of improvisation, motivation behavior (sensitivity towards 
punishment/reward) will be presented. Interestingly, there has been done research that 
demonstrates a correlation between motivation behavior and risk-taking as well as accident 
involvement in driving. In this research, individuals with sensitivity towards reward seem to 
be the high-risk groups, and the individuals who are sensitive towards punishment seem to 
have a more lawful driving behavior (Castellá and Pérez, 2004; Constantinou et al., 2011). 

Improvisation can be utilized for solving sudden crisis situations where the common 
route of behavior i.e the pre-planned set of actions are no longer an option. In driving risks 
and accidents, the action and success of improvisation could thus result in avoiding or 
maintaining a sudden crisis. It is possible to hypothesize that individuals with higher 
sensitivity towards reward (in contrast to individuals with higher sensitivity towards 
punishment) although seemingly more prone to risky driving behavior, have a higher 
probability of taking action and to succeed with improvisation in crisis situations.

2.1 Improvisation
Adapting, or reorienting in a fast-changing environment can be described as the phenomena 
of improvisation (Roux-Dufort & Vidaillet, 2003). Another description of improvisation 
could be a situation where the planned sequence of action is no longer possible due to 
changes in the environment. When the environment has changed, usually, the resources 
available has also changed, which makes it more difficult to proceed according to the planned
sequence of action. It is, therefore, necessary in crisis situations to adjust the original plan and
form a new plan based on the current situation and resources. 

Improvisation is not only found in crisis situations; most of the cognitive neurological 
research related to improvisation has been done in relation to music. From a neurological 
standpoint, improvisation has been reported to be correlated with reduced activity in the pre-
frontal cortex (Limb & Braun, 2008). The pre-frontal cortex is the brain area responsible for 
critical thinking and playing a role in rational decision making. In their article Limb and 
Braun (2008) improvisation was investigated by studying Jazz musicians, and it was found 
that when subjects were asked to play the piano while their brain activity was recorded in a 
fMRI scanner, they had changes in the pre-frontal cortex depending on whether the music 
sequence was memorized or improvised. A fMRI scanner is a functional magnetic resonance 
imaging scanner that works by detecting fluctuations in blood flow to and from areas in the 
brain. The individuals who played by improvising on the piano keyboard, seem to have a 
decreased activity in the pre-frontal cortex (Limb & Braun, 2008). In the research by Bianchi,
Falco and Helmer (2017) it is pointed out that other activities that characterize improvisation 
are for example mind-wandering. Mind wandering is the process of mindless thinking or in 
other words the state of mind where you think without any specific goal, also known as day-
dreaming. In their research, mind wandering seemed to produce a decreased activity in the 
pre-frontal cortex similarly to the process of improvisation (Bianchi, Falco & Helmer, 2017). 
Improvisation in a task can then be partially characterized by cognitive neurological research 
as a mindlessness type of state where rational thinking is absent. 
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A recent literature review discusses the process of producing creative thoughts or 
states of mind (Beaty, Benedek, Silvia & Schacter, 2016). In the article creativity is discussed
as self-generating thought and is described as a broad term, nevertheless, interesting 
information can be drawn about the creative aspect of improvisation. The default mode 
network in the brain, which is a network of areas most known for activating during doing 
nothing (resting state), has been linked to being activated in states of creative thought (Beaty 
et al., 2016). The default mode network mind state is also the same state in which mind 
wandering happens, for example when driving a car and having the experience of suddenly 
not remembering the last minute of driving and the events on the road. This experience could 
also be related to the process of managing a crisis situation, whereupon being asked about 
how one could possibly have solved the situation so efficiently, one cannot really recall the 
thought processes and one end up responding something like ‘I don’t know, it kind of just 
happened so quickly and naturally’. The brain areas included in the default mode network are
midline and posterior inferior parietal regions (Beaty et al., 2016). This is however not the 
whole story, it seems that the default mode network works together with the executive control
network, which is a brain network that works when doing goal-oriented tasks. This can be 
described as the opposite of the default mode network, and it seems that during creative goal-
oriented behavior, the mind slips in and out of these two states of brain activity (Beaty et al., 
2016). The brain areas related to the executive control network are lateral pre-frontal and 
anterior inferior parietal regions (Beaty et al., 2016). This view is specifically fascinating with
the claim being that creative thought when doing or solving a  task is not a process of just 
mindlessness, or just mindfulness, it is both, one at a time. It might thus be a process of 
removing rational thought to invite novel ideas, and then to invite rational thought to evaluate
the idea, and back and forth in high speed (Beaty et al., 2016). The idea about mindlessness 
and creativity is discussed thoroughly in an article Elsbach and Hargadon (2014) where the 
authors present a framework for introducing space for mindlessness to employees in 
organizations. The rationale behind the framework is that time and space for mindless activity
can help facilitate creativity. The authors argue that activities such as brainstorming sessions 
and scheduled free time do not seem to aid in increasing creativity.

It ought to be pointed out though that creativity can be described as using spontaneity 
to create an effective design or behavior with available resources, it is not precisely the same 
as improvisation. Creativity can be seen as an aspect of improvisation, but for it to be defined 
as improvisation, it is necessary that the creative process occurs within a very limited time-
span (Magni et al., 2009), and perhaps in a stressful manner. The process of creativity could 
then occur with a greater help from cognitive abilities, and organizational facilitation, but 
when investigating more extreme crisis situations that require inventiveness, we should use 
the term improvisation.

Regarding measuring improvisation, there are not a vast amount of attempts in the 
literature for this endeavor. In their article Hmieleski and Corbett (2006) a presentation on a 
few aspects of improvisation and how they have been measured is presented. The authors also
provide their own scale which is a combination of the scales that are being mentioned in their 
article. The scale is used in the mentioned article along with other scales to investigate 
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entrepreneurial intentions. The author's scale consists of three dimensions related to 
improvisation, (1) creativity and bricolage, (2) pressure and stress, (3) action persistence. The 
first mentioned dimension puts focus on the ability to produce novel solutions under 
constrained conditions, the second dimension focuses on performing effectively under 
pressure, and the last mentioned dimension focuses on spontaneity and persistence in 
situations. The scale is a 27-item scale and the first nine items (creativity and bricolage) has 
an alpha-reliability of 0.89, the second set of nine items has an alpha reliability of 0.83, and 
the final set of nine items has an alpha-reliability of 0.7. The total scale has an alpha-
reliability of 0.87, and in a three-week test-retest, a correlation coefficient of 0.85 was 
produced (Hmieleski & Corbett, 2006).

2.1.1 Improvisation and resilience
Grøtan, Størseth, Rø and Skjerve (2008) addressed improvisation as one of the key aspects of 
resilience. Resilience can be explained as a systems ability to maintain required operations 
during both expected and unexpected events (Hollnagel, Pariès, Woods, & Wreathall, 2011). 
In a complex system, it is necessary to highlight improvisation even though it might not be 
comfortable to assume that we sometimes have to face unpredictable situations. Complex 
systems depend on constant adaptation in order to not fall apart. In any given situation, 
improvisation might help, contain, or worsen a problem and what determines the outcome 
could be the performance of the agents who are in the situation and acting. The success of 
improvisation is not only a cognitive process and when it is talked about performance it is not
simply talking about the cognitive abilities of agents that determine the success of the 
improvisation. There are numerous other factors that play into the success of someone's 
improvisation. Resources and information are two factors that play a significant role in the 
success of improvisation and both these factors can be facilitated by the organization in which
the operator is working.

Improvisation is relevant to the subject of safety and resilience on different levels. At 
the broadest level, the organizational level, factors such as information availability, resource 
availability and communication can be improved to facilitate improvisation. This level can 
also be known as the system-level (Trotter, Salmon, & Lenné, 2014). On a team level, factors 
such as communication, teamwork, like-mindedness, and leadership become more relevant to 
facilitating improvisation. At the lowest level, the individual level, the previously mentioned 
factors become less important and factors such as cognitive abilities, personality style, 
motivation behavior, and attitude become more important. This does not mean that 
organizational factors such as protocols and communication are not relevant to the success of 
individual improvisation, but they might become less significant in contrast to e.g. cognitive 
abilities and personality style. 

In their article Magni and colleagues (2009) stated that the topic of improvisation has 
evident gaps and that the topic of improvisation has been restricted to studies about jazz 
music, theatre, sports, and public speaking. The aim of their study was to study improvisation 
under more complex circumstances and to examine at a larger scale by taking in the 
organizational factors that play a role in individuals that work with projects. The authors of 
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the article argue that organizational factors play a role in improvisation for the reason that 
individuals and teams will in emergent situations try to use the resources available including 
cognitive, social, material, and effective resources. This means that the interaction between 
the individuals who deal with the emergent situation will determine to some degree the 
likelihood to take individual spontaneous actions (Magni et al., 2009). In their study, they 
found that team cohesion by team interaction partially increased the likelihood for successful 
individual improvisation (Magni et al., 2009). Their study is especially interesting since they 
are among few researchers who attempt to bridge the gap between how team efforts can play 
a role in individual improvisation. Most studies have investigated improvisation either on a 
team-level or an individual level (Magni et al., 2009). Another account for the view of 
improvisation on an organization or system level can be drawn from the article Trotter, 
Salmon and Lenné (2014). In this article, a certain system-level view on improvisation is 
investigated. This specific view was originated by Rasmussen (1997), and it was presented 
together with a framework for investigating improvisation and determining what system-
factors is influencing improvisation in a given situation. The framework is called Impromaps 
(improvisation maps) and is based on the concept of Accimaps (accident maps) from 
Rasmussen (1997).

Maintaining on the track of organizational research and improvisation, Crossan (2015)
investigated methods for enhancing improvisation in organizations. The author of this article 
used methods borrowed from theatre improvisation and applied it to organizational 
improvisation. The method consists of six key areas, (1) interpreting the environment, (2) 
crafting strategy, (3) cultivating leadership, (4) fostering teamwork, (5) developing individual
skills, and (6) assessing organizational culture. These areas can be seen as aspects that 
contribute to effective improvisation. In both the organizational context and the previous 
theatrical context from which these areas were developed, the focus was on team-level 
improvisation. The research on individual level improvisation is somewhat limited to 
methodology using jazz music. Resemblance between music improvisation and something 
like crisis task improvisation is not necessarily to be assumed.

2.1.2 Individual resilience and improvisation
By diving into the individual level of improvisation we can understand on a more specific 
level the extent to which human attributes such as cognition and personality styles play a role 
in improvisation. It seems that cognitive abilities related to problem-solving is a great toolbox
for problem-solving, but is not necessarily always available in high-pressure situations. 

Looking at the task of driving as an example, according to Rizgary and Nasser (2018),
in the task of driving there are three cognitive aspects that contribute: perception, attention, 
and memory (Green & Senders, 2014). These three mental faculties have limited capability, 
which is evident in a challenging task such as driving. The processing power of the brain in 
these three faculties work much similar to the processing power of any other hardware-based 
system. If the flow of information (sensory input) from the environment to the driver is low, 
in a driving situation with fewer cars and obstacles around the driver, the task of driving may 
not be difficult. However, if the sensory systems e.g. the visual field becomes occupied by a 
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car driving close to you and demanding attention, an allocation of attention has been made 
which results in less available attention for a surprising element. 

This processing aspect of cognition is called working memory, and it acts like a 
spotlight for what information will be in the attention for an individual. Working memory can
contain information from long-term memory storage, short-term memory storage, and 
perception. It is however limited in two main regards: the first being that working memory 
usually only hold a certain information for 30 seconds (if it is not continuously attended to), 
meaning that an obstacle that is not attended to long enough can be lost and forgotten very 
quickly; the second limitation is that it can only hold a certain amount of information, and any
old information can be quickly replaced by newer information. This means that an obstacle 
can be quickly forgotten, if a few more obstacles appear to a driver, while the safety of the 
driver may depend on him/her remembering all obstacles in order to make a successful 
decision (Rizgary & Nasser, 2018; Green & Senders, 2014). So then, in a risk event during 
driving, the success of containing and neutralizing the risk might depend on these cognitive 
functions. In the previous section of this thesis, it was brought up that factors such as 
information availability and emergency resources could facilitate the operator to improvise 
successfully, and this applies to this situation as well. The automobile industry steadily works
in increasing safety by more efficient information presentation designs for drivers (e.g. Li, 
Jao, Chen & Wand, 2002; Birell & Young, 2011). One example is newly designed cars that 
have dashboard information on the windshield so that drivers can avoid looking away from 
the road when assessing information about speed, gas levels, etc (see e.g. Dashboard-Voodoo 
by Mercedes https://www.mercedes-benz.com/en/taubenheim-
13/taubenheim13blog/dashboard-voodoo/). Reasonably, in situations where cognitive abilities
for problem-solving are available, there can also be facilitation by design or organizational 
factors. However, what happens in more extreme crisis situations that require improvisation? 
As brought up previously in the last section, more extreme crisis situation where one 
individual is present and acts could perhaps inhibit access to helpful cognitive abilities. 

One can imagine personality style and motivation behavior becomes increasingly 
important factors in the success of improvisation in extreme crisis situations, even more so 
than cognitive abilities. The reason for this argument is that when someone is facing a crisis, 
especially a hazardous one where things occur quickly; perception, attention, memory, and 
thoughts about how one could act becomes inaccessible or impaired. What becomes 
accessible might be the most habitual behavior which that individual carries (Weick, 1993), 
and thus factors such as personality style and motivation behavior might decide to a large 
extent the produced behavior. To further explain the argument, one could think about the 
differentiation between creativity and improvisation that was mentioned in section 2.1, 
namely that improvisation can be explained as creativity in a more limited and constrained 
circumstance. Lower pressure problem solving could thus then be facilitated with creativity, 
which is a result of both executive control network as well as default mode network, and thus 
lower pressure problem solving can also be facilitated by design, ergonomics and other tools 
that help an operator monitor over risks etc. Regarding high-pressure problem solving, 
however, it would require actions defined as improvisation, and these actions might not be 
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produced from the executive control network, which means that these improvisation actions 
might not be facilitated as effectively by organizational endeavors or cognitively aiding tools.
In these extreme situations e.g. where one’s life might be threatened and one is in a state of 
minor/major shock, one might not have enough access to higher order thinking i.e conscious 
critical thinking and problem-solving.

It goes against common sense that individuals put under life-threatening pressure find 
solutions to problems and improvise at all (Weick, 1993). This trait of being able to produce 
improvisation could be explained as a strong inventive ability, and it is also understood that 
individuals who are good leaders and have a high personal resilience possess this quality of 
inventiveness (Harland, Harrison, Jones, & Reiter-Palmon, 2005; Horowitz, 2014).

2.2 Behavioral Activation System and Behavioral Inhibition System
A biopsychological theory of behavior called the BIS/BAS theory was presented in an early 
paper written by Gray (1972). Gray’s theory of personality consisted of two dimensions, one 
called anxiety and the second called impulsiveness. The distinction between the two 
dimensions developed into the distinction between an aversive motivational system: the 
‘behavioral inhibition system’ (BIS) and an appetitive motivational system: the ‘behavioral 
activation system’ (BAS). The former regulates aversive motivation, while the latter regulates
appetitive motivation (Rizgary, 2017; Carver & White, 1994). The BIS is sensitive to stimuli 
associated to penalization, non-reward, and novelty, which designates that it inhibits behavior
that can cause negative or painful outcomes to the agent. The BAS is contrastingly sensitive 
to stimuli associated to reward, non-penalization, and escape from penalization, which 
increases behavior towards goals (Rizgary, 2017; Carver & White, 1994).

The assessments of these traits are determined by utilizing questionnaires pristinely 
developed and utilized by Carver and White (1994). In the process of developing this scale, 
Carver and White conducted four experiments where, in the first one, a pool of items were 
produced reflecting either BIS or BAS traits, e.g. ‘I worry about making mistakes’ or ‘I go 
out of my way to get things’ (Rizgary, 2017; Carver & White, 1994). These items were to be 
answered on a 4-point scale from strongly agree to strongly disagree and consisted of BIS and
BAS items, where the latter was additionally divided into three sub-scales (drive, fun-seeking,
and reward responsiveness). In the second experiment, the culminated BIS/BAS 
questionnaire scale was compared to other scales to check for validity, and in the third and 
fourth study, the BIS and the BAS were seperately validated to check for precise 
representation of inhibition and activation behavior/affect (Rizgary, 2017; Carver & White, 
1994). The reliability of the BIS/BAS had been investigated by Carver and White (1994), as 
well as other researchers, with psychometric validation (Rizgary, 2017). First of all, internal 
consistency has been reported to produce copacetic results, as can be observed in Coan and 
Allen (2003) who found an internal consistency of 0.75 in the BIS, and an internal 
consistency of 0.83 in the total BAS (when integrating up subscales) (Rizgary, 2017). Other 
psychometric accounts have yielded homogeneous results and additionally provided copacetic
results regarding fit to their datasets (Cogswell et al., 2006; Leone et al., 2001; Vanderweghe 
et al., 2016). Carver and White (1994) found alpha reliability of BIS to be .74, and .66 to .76 
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for the sub-scales of BAS (Rizgary, 2017). Cogswell and colleagues (2006) were unable to 
find a fit of the BIS/BAS to their datasets with the full questionnaire, however after 
abstraction of what they deemed to be problematic items (items one, six, twenty, and twenty-
one) they were able to find a better fit to their dataset (Rizgary, 2017). Cogswell and 
colleagues additionally found adequate alpha reliabilities with the full questionnaire (.73 for 
BIS and .67 to .71 for the sub-scales of BAS). Thus, it seems that the scale is appropriately 
reliable (Rizgary, 2017).

One of the aims in presenting the first draft on BIS/BAS theory of personality by Gray
(1970) was to expand on ‘the arousal theory of extraversion’ by Eysenck (1967), which was 
another theory about motivation behavior proposed afore Gray’s BIS/BAS (Rizgary, 2017). 
The point was to address more of a ‘sensitive to punishment’ concept to the introvert 
personality rather than ‘being more easily conditioned by punishment’ which is a central 
conception of Eysenck’s theory. This particular view from Gray was different to Eysenck’s 
theory, with more fixate on sensitivity towards stimuli (Rizgary, 2017). Gray argues that there
are imperfections associated to Eysenck’s conclusions, pointing to issues in the experimental 
setup from which Eysenck derived the idea about introverts being more easily conditioned by 
penalization (Rizgary, 2017; Gray, 1970). Further, Gray argues that it requires very little 
adeptness to detect the underlying fear (associated to sensitivity to penalization) in 
personality traits associated to neurotic symptoms such as anxiety, phobias, and obsessive 
rumination (Rizgary, 2017). One type of neurosis which Gray highlights as requiring more 
analysis with his theory is depression. In the explication for depression which Gray provides, 
he verbalizes that there are very similar personality traits between individuals with depression
and those with other dysthymic issues such as apprehensiveness, phobias, and obsessive 
compulsion neurosis. Subsequently, Gray’s theory additionally includes a “fear=frustration” 
hypothesis (Gray, 1970), this hypothesis states that penalization and lack of anticipated 
reward are proximate to identical (Rizgary, 2017). From this, it is derived that depression acts
more as a consequence of sudden omission of reward from antecedently rewarding stimuli, 
e.g. break-up of love affairs. In this manner, Gray accounts for depression being a condition 
associated to the BIS (Rizgary, 2017; Gray, 1970).

Maintaining on the track of introversion, Gray presents support on the physiological 
substructure of the behavioral inhibition system (Rizgary, 2017; Gray, 1970). Initially, Gray 
states two facts about introversion from experimental research, the first being that barbiturate 
drugs such as amytal and alcohol have an extraverting effect, more concretely, Amytal has 
been shown to reduce the effects of penalization, frustrative non-reward (which is associated 
to anticipation of reward) (Rizgary, 2017; Gray, 1970). The second fact is that lesions to the 
pre-frontal cortex additionally have an extroverting effect (Rizgary, 2017; Gray, 1970). Gray 
ascribes the effects of Amytal to what is called a blocking of hippocampal theta rhythms (by 
raising the threshold for hippocampal theta replications), which Gray further expounds with it
being an brain-wave activity from the hippocampus that induces behaviors associated to 
frustrative non-reward (Rizgary, 2017; Gray, 1970). Gray also presents the notion that the 
hippocampal theta rhythms are regulated by neurons in the medial septal areas of the brain, 
which in turn are to some degree regulated by the orbitofrontal cortex. This model would 
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explicate homogeneous attributes in the effects of Amytal and lesions to the pre-frontal cortex
being related to extraversion, and reducing the effects of penalization (Rizgary, 2017; Gray, 
1970).

In the theory from Gray, the notion of arousability and its role in introvert contra 
extrovert personality traits is discussed. Gray aims at connecting differences in susceptibility 
to penalization to differences in arousability, in contrast to Eyenck’s notion about differences 
in arousability being connected to differences in conditionability (Rizgary, 2017; Gray, 
1970). So, Gray’s idea is that any stimuli that are made excruciating enough can become 
penalizing, and that differences in arousability at different levels of intensity of the stimulus 
may separate introversion from extraversion. This leads to the conclusion that “the introvert is
more highly aroused than the extravert and is, consequently, more susceptible to 
penalization.” (Gray, 1970, pp. 260). This notion is connected to Gray’s formulation about 
theta rhythmic septo-hippocampal activity, in the following manner: incremented arousal 
initiates reaching of threshold theta-rhythmic hippocampal replication which activates 
inhibitory influences in three types of manners, either inhibition of the ascending reticular 
activation system (ARAS, signals from pathways associated to wakefulness and arousal), 
inhibition of behaviors leading to penalization, or inhibition of the sensory inputs causing the 
arousal (Rizgary, 2017; Gray, 1970). Accentuation is put on the ARAS being connected to the
orbitofrontal cortex and the septo-hippocampal system, acting as a feedback loop and 
engendering behavioral inhibition responses (Rizgary, 2017; Gray, 1970). 

In his article Rizgary (2018) the author discusses Gray’s latest revision of his theory 
(Gray & McNaughton, 2000) the septo-hippocampal system is detailed in depth regarding 
behavioral inhibition and its role in anxiety. It is presented that the septo-hippocampal system
includes the areas hippocampus, the dentate gyrus, the entorhinal cortex, the subicular area, 
and the posterior cingulate cortex. This system controls the theta rhythms as described earlier,
and through biologic action of anxiolytic drugs (medications against anxiety) utilized on 
mice, it has been apparent that the drugs affect hippocampal theta activity which results in 
processing of threat signals (Rizgary, 2017; Gray & McNaughton, 2000). Albeit Gray 
acknowledges there being research that attributes a role in recollection and spatial cognition 
of the hippocampus, he apperceives that there is additionally research against this notion and 
ergo takes the standpoint that hippocampus may play a role in spatial cognition, recollection 
of memory, and behavioral inhibition (see Gray, 1970). The way that the septo-hippocampal 
system is suggested to work in cognation to behavioral inhibition is a comparator of stimuli 
with ‘stored regularities’ to then produce predictions of the stimuli (about pain, penalization, 
and non-reward) which lastly would result in an plan of behavior (Rizgary, 2017; Gray & 
McNaughton, 2000). Moreover, in this revision of his theory (Gray & McNaughton, 2000), 
Gray states that the septo-hippocampal system “remains an organ of hesitation and doubt” 
and “still represents the core of the behavioral inhibition system” (Gray & McNaughton, 
2000, pp. 234), but there has been integrated links to recollection and information collection, 
and additionally an exclamation on resolution of goal conflict. With 15 years of research into 
the septo-hippocampal system, Gray also integrates that the anxiety aspect (in response to 
fear) of the theory within behavioral inhibition has called for inclusion of the amygdala 
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interacting with the septo-hippocampal system. The septo-hippocampal system without the 
inclusion of the amygdala would be destitute of the arousal and goal-conflict aspect of the 
behavioral inhibition system, and the amygdala activation without the septo-hippocampal 
system would be a representation of fear alone (Rizgary, 2017; Gray & McNaughton, 2000)

Gray also accounts for other areas associated to behavioral inhibition. He verbalizes 
about a more sizably defense system of the brain including other areas that are related to 
freeze, fight and flight (FFS) (Rizgary, 2017; Gray & McNaughton, 2000) replications to 
threats. These areas include the periaqueductal grey, which is responsible for undirected 
escape (meaning escape in a panicking manner i.e less goal-oriented), the anterior cingulate 
cortex, which deals with avoidance, and the posterior cingulate cortex which deals with risk 
assessment (Rizgary, 2017; Gray & McNaughton, 2000). Gray argues however that it is 
paramount to view these areas not discretely, but in a defense systemic manner that relates to 
the FFS response (Rizgary, 2017; Gray & McNaughton, 2000). In a broader sense, it is 
consequential to note that these areas are dependent on the information processing of the 
amygdala, which in turn is dependent on the input from higher order levels of processing in 
the cortex (e.g. orbitofrontal cortex) for congruous danger and response analysis (Rizgary, 
2017; Gray & McNaughton, 2000).

As presented in Rizgary (2018) there are various accounts of the neurophysiology of 
the BIS and BAS. An article by Robinson, Watkins, and Harmon-Jones (2013) mentions the 
activity of brain areas quantified with functional magnetic resonance imaging (fMRI, a brain 
imaging method, which detects transmutations in blood oxygenation related to blood flow in 
activated areas of the brain), and other imaging methods. The literature presented showed that
individuals high in BAS sensitivity showed incremented activity in the ventral striatum (an 
area in the brain associated with reward), this finding supports the conception that individuals
that score high in BAS sensitivity have incremented responsiveness to rewards. Contrastingly,
it was found that individuals that score higher in BIS had incremented activation of the dorsal
anterior cingulate cortex (Rizgary, 2017)

2.2.1 Active avoidance or behavioral inhibition
According to Rizgary (2018) There has been some discrepancy regarding whether to view the
BIS as behavioral inhibition, or active avoidance. In a discussion Coan and Allen (2003) 
address this with an explication about the concept of the BIS, and that the BIS is described as 
a system that interrupts perpetual approach behavior (not efficaciously representing 
motivation for withdrawal), which is different from saying that the BIS incentivizes to 
withdraw from penalizing/threatening situations. Amodio, Master, Yee and Taylor (2007) 
acknowledges this ambiguity and endeavors to resolve this ambiguity by investigating the 
psychophysiology of BIS (Rizgary, 2017). Their idea is similar to Coan and Allen (2003) 
where it is suggested the BIS may only connect with some areas of the right pre-frontal 
cortex, and that it is important to identify neurocognitive correlates of inhibition/withdrawal 
in the pre-frontal cortex (Amodio et al., 2007; Coan & Allen, 2003). In their experiment, 
Amodio and colleagues (2007) aimed at resolving the issue discussed here (i.e. finding the 
reason for the arduousness of revealing a link between BIS and stronger left frontal activity), 
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and their methodology consisted of BIS/BAS self-reports and go/no-go tasks during ERP-
recording. Go/no-go tasks are simple design tasks often utilized in behavioral research, where
participants are asked to either Go (press a key) or no-go (not press any keys) in response to 
different stimuli (Rizgary, 2017). The results of this experiment showed that BIS was 
associated to specific brain activity in the temporal mark of N2 (a temporal mark of brain 
oscillation in EEG recording) during no-go cues. The conclusion drawn in the article was that
BIS was sensitive to no-go cues and acted as a conflict monitor, hence pointing to a behavior 
inhibitor, rather than an engager for active-avoidance (Amodio et al., 2007). This can be 
further explicated by providing a scenario where if a person was to be surprised, the initial 
response is a high arousal behavioral inhibiting response, but subsequently, an assessment or 
conflict monitoring process of the situations is made to determine whether the surprising 
element is appetitive (a birthday surprise), or aversive (an animal jumping out of the bushes 
during driving) (Amodio et al., 2007; Rizgary, 2017). 

The reason why this certain distinction is especially interesting is that one could 
hypothesize that BAS personality traits correlate with stronger ability to improvise and that 
BIS personality traits correlate with weaker ability to improvise. However, understanding this
distinction, it becomes evident that this is not necessarily the case. Conflict monitoring can be
explained as the ability or tendency to take a full stop upon a surprising event, and assess if 
and how the situation ought to be approached. Conflict monitoring could perhaps result in an 
advantage to successful improvisation. 

2.3 Risk-taking, Motivation behavior, and Improvisation 
Keeping in mind that cognitive neurological studies seem to point towards improvisation 
being an activity related to a decrease in rational thinking and more connected to mind 
wandering than regular procedural problem solving, there ought to be an incentive towards 
investigating the role of personality related aspects (e.g. motivation behavior) to 
improvisation. Researchers could investigate what type of personalities that have a greater 
likelihood of successful improvisation. Given the presented information about motivation 
behavior and  related brain areas, and information about mental processes in improvisation 
(from previous sections), it can be hypothesized that personality style can help us understand 
mechanisms of improvisation as well as determine what type of motivation behavior 
personality styles are most likely to produce more successful improvisation in crisis 
situations. 

A body of interesting research has been done on this topic within the field of driver 
safety and personality styles.  More specifically, different types of risk-taking tendencies in 
the spectrum of human personalities have been investigated. Generally, there seems to have 
been discrepancy in earlier studies regarding adequately pointing to causal links between 
personality traits and accidents/risk behavior. Early studies using Eysenck’s theory of 
extraversion found extraversion and neuroticism to be linked with risky behavior in driving, 
but these findings were deemed unreliable due to the design of the studies (Underwood, 2006,
pp. 216). In a later study (Ulleberg, 2001) the researchers investigated subtypes of groups 
within young drivers and categorized them into six different subtypes by order of riskiness. 
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Two of the groups were considered high-risk and these two groups consisted of young 
drivers, where one of the groups were characterized by low levels of altruism and anxiety 
(Ulleberg, 2001). The individuals in that group were also characterized by a high level of 
sensation-seeking, aggression, and irresponsibility. The characteristics most interesting for 
the relevancy of this thesis is one of low-level anxiety. As described in section 2.3 Gray 
pointed out that absence of anxiety is related to BAS activation, or rather, lack of BIS 
activation. In other words, individuals that seem to be more open and have an appetitive 
attitude towards novel situations have lack of anxiety, and the data from Ulleberg (2001) 
point out that this type of personality may be subtyped as a high-risk group (together with the 
other characteristics). It ought to be pointed out that this article does not add support to any 
causal links for the matter of personality traits and driver behavior. Nevertheless, there seems 
to be tendencies and correlations in the research of this topic regarding impulsive types of 
behaviors and risk-taking in traffic. 

In a comprehensive meta-analysis of personality traits and driver behavior the 
researchers Clarke and Robertson (2005) subtyped individuals from 47 different studied into 
the Big Five and found that three dimensions of the Big Five (extraversion, low 
conscientiousness, and low agreeableness) correlated consistently with high driver accident 
involvement (Underwood, 2006, pp. 216). Extraversion as previously presented was an early 
component of Eysenck's theory, which the BIS/BAS theory has been influenced by.

There is some research using BIS/BAS traits and investigating correlation to risk-
taking behaviors in traffic. For example, Constantinou and colleagues (2011) looked at risky 
and aggressive driving in young adults, with the help of BIS/BAS. Interestingly, the title of 
their study contains the phrase “Personality Matters” (Constantinou et al., 2011), which is 
similar to what is being presented in this thesis. In their study, the goal was to investigate 
sensitivity toward punishment/reward as a predictor for negative driving outcomes. The 
results of the study were that direct correlation between personality and accidents was weak, 
however, personality did correlate with aberrant driving. The researchers conclude that 
personality could be used as a predictor for negative driving outcomes, and the researchers 
attribute these results to the category of impulsion tendencies that exist within sensitivity 
towards reward.

Finally, in a study conducted by Castellá and Pérez (2004) it was found sensitivity 
towards punishment correlated with lawful driving behavior and that sensitivity toward 
reward correlated with more lawless driving behavior. This study similarly to the previously 
mentioned one used BIS/BAS questionnaire (amongst other scales). 

The research on this topic adds support for a correlation between personality traits that
can be reflective of BAS activation (sensitivity towards reward) and risks in driving. 
Individuals with high BAS activation and low BIS activation may possess impulsive behavior
tendencies, which could be the reason for findings such as those presented above. It could 
also be hypothesized that individuals with risk avoidance tendencies and general BIS 
activation may also avoid risks in traffic and thus have lower accident involvement. Staying 
in the realm of hypothesizing, one could perhaps think of at least one advantage of BAS traits
in traffic, which individuals with risk avoidance tendencies and BIS traits might lack, and that
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would be the ability to improvise if and when a crisis or accident is occurring. 
Baer and Oldham (2006) investigated a correlation between trait openness and 

creativity. In their sample of 170 participants who worked in a creative time pressure job, it 
was found that individuals with a higher score in openness displayed a higher degree of 
creativity. Their creativity increases as the pressure got higher but eventually declined upon 
facing extreme time pressure, meaning that the individuals with high trait openness displayed 
an inverted U-shaped curve for the factors creativity and time pressure. Individuals with 
lower trait openness did not display this U-shaped curve, furthermore, individuals with low 
trait openness displayed a generally lower creativity than individuals with high trait openness.
This indicates that individuals with extraversion and sensitivity towards reward might also 
display a better ability to improvise. 
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3. Research Questions 
As a result of a few points brought up in the background section, a set of research questions 
were produced. Firstly, it seems that cognitive-neuroscientific literature on this topic views 
creativity as a phenomenon that is the result of two opposing neural networks (Beaty et al., 
2016). One of these neural networks (the executive control network) is associated with 
increased activity in the pre-frontal cortex, whilst the other (the default mode network) is not. 
It is also known that individuals with sensitivity towards reward and sensitivity towards 
punishment produce different activity in a neural network connected to the pre-frontal cortex 
i.e individuals with sensitivity towards punishment have a lower threshold for activating a 
circuit in which the pre-frontal cortex is part (Gray, 1970). In the background section (2.1), it 
is also brought up that there might be a difference between creativity and improvisation that 
reflects the two previously mentioned neural networks, and that produces an uncertainty 
regarding to what extent individuals can access cognitive abilities or be facilitated from a 
system-level when performing high stress tasks (section 2.1.2). These gaps in the literature 
presented will thus be investigated with the following research questions.

1. Is there a correlation between individuals with BIS personality style and weaker 
improvisational skills?

2. Is there a correlation between individuals with BAS personality style and stronger 
improvisational skills?

3. Are system-level factors able to influence improvisation during high-pressure tasks?
Hypotheses:

1. There is a significant correlation between BIS personality style and lack of 
improvisational skills, reasoning that individuals who show a tendency to withdraw 
from novel situations will display an inability to successfully embrace the given 
situation and apply successful improvisational strategies to complete the task.

2. There is a significant correlation between BAS personality style and a high degree of 
improvisational skills, reasoning that appetitive tendencies towards novel situations 
and a higher degree of impulsive tendencies will result in successful improvisational 
strategies to complete the task.

3. System-level factors do not influence improvisation during high-pressure tasks, 
especially high-pressure task with an element of crisis, and the reason for this stems 
from hypothesizing one is likely limited from accessing higher order thinking 
(conscious critical thinking and problem solving) during high-stress crisis-like 
problem solving (see section 2.2). 
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4. Method
4.1 Design
For the investigation into improvisational skills and personality style, two experiment phases 
were designed. (1) Filling out scales, and (2) performing an improvisation task. The task itself
was chosen to not be directly related to any specific profession, in order to control for 
confounding factors related to expertise. The individuals who performed the improvisation 
task also filled out a BIS/BAS scale. A Hierarchical Task Analysis was also used to 
determine improvisation content in the task. The improvisation was measured with the help of
a scale (appendix c) as well as the improvisation task, and motivation behavior was measured 
with the BIS/BAS scale (appendix a for scale & appendix b for how to calculate scores). 

More specifically, in order to answer the first and second research question a within-
group design was used where firstly the BIS scores of all individuals were analyzed with 
improvisation scores, and then BAS scores of individuals were analyzed with the 
improvisation scores. Lastly, in order to answer the third hypothesis, a repeated measure 
within groups design was used. The individual's total improvisation score from one 
improvisation session was compared with the individual’s total improvisation score from a 
second improvisation session.

For the first research question, there are two dependent variables BIS and 
improvisation score (scores from first game session added together with scores from 
improvisation proclivity scale). The second research question also have two dependent 
variables, namely, BAS and improvisation score (scores from first game session added 
together with scores from improvisation proclivity scale). The third research question has two
dependent variables as well including first game session score, and the second game session 
score. Lastly, in all the research questions the independent variable is the improvisation task. 

4.2 Experimental Environment
4.2.1 Improvisation task (Pandemic)
It is important to address what boundaries were used in designing the tasks for the 
participants. In this thesis, the difference between creativity and improvisation is discussed, 
and it is argued that improvisation ought to be ascribed to problem-solving in more urgent 
and crisis-like circumstances. The idea was therefore to maximize novelty and to minimize 
resources as a design strategy. The current task in the experiment contains built-in resource 
constraints, and an external time pressure was added to simulate pressure. 

The chosen task for this experiment was playing a board game named Pandemic. This 
particular board game was developed by Matt Leacock and was released by Z-man games in 
2008. In Pandemic, the objective is to eradicate the world of spreading epidemics, and this is 
done by moving characters around a board and executing a variety of sub-tasks according to a
set of rules. This board game has been used previously to assess teamwork (Keebler, 
Diazgranados, & Smith, 2014;Anania, Keebler, Angling, & Kring, 2016). Pandemic is 
originally a multiplayer game where 2-4 players play against the game itself by working 
together, however, in this experiment the game will be played as single player sessions. The 
possibility of playing this game as a single player has been provided in the official PC and 
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mobile platform release, and after reviewing the rules and scope of the game the author 
determined there were no practical or theoretical reason why the game could not be played as 
a single player. The adaptation to play as a single player requires that one player plays with 
two out of the seven characters in the game, in other words, it is not feasible to complete the 
game with only one of the seven characters and one needs a minimum of two characters. The 
characters used for this experiment was the same for every participant; ‘medic’ and 
‘scientist’. The medic has the ability to treat cities more efficiently, and the researcher 
discovers cures more easily. When talking about ‘characters’, it is referred to the seven roles 
that can be played in the game. The game has three difficulty levels,’easy’, ‘normal’ and 
‘heroic’. In this experiment, the difficulty level ‘easy’ was used since it was recommended for
players with no previous experience (see the link to instructions of the game in appendix d).

The game also has expansions, meaning that different variations of the game have 
been developed; it ought to be pointed out that the original first release of the game was used 
in this experiment. In addition to playing the game, the participants in this experiment were 
also told that they would be playing whilst a timer was set for the duration of their session 
and that they ought to try to achieve as low time as possible in completing the game. The 
timer was not used as a measurement for their performance, and it was used solely for the 
reason of increasing pressure whilst playing, as it was determined that time pressure would 
simulate the crisis aspect of the participants playing session more effectively and it would 
also help test the third hypothesis of this current experiment (to read about the game and the 
rules for the game see appendix d, and to read about the scoring of this improvisation task see
section 3.5.1). 

In order to test the third hypothesis, it was decided to add a helpful element whilst 
participants were playing the game. The helpful element was presented in the form of letting 
the participant know what card that was going to be dealt with in the next round of actions. In
other words, the participants always had one step ahead knowledge about what the 
subsequent card was going to be in the player card decks (e.g. an epidemic card). The reason 
this particular element was added is that since the cards decide the upcoming events, it ought 
to help the performance of the players if they knew what cards were coming. In the third 
hypothesis, however, it is claimed that individuals who are under high pressure in a crisis-like
event will not perform better due to the inability to access higher order thinking. By 
comparing the individual's performance with and without this helpful element, it is possible to
see to what extent positive changes in resources, which in a real-life improvisation scenario 
would be provided from an organizational or system-level, influences performance.

4.2.2 Scoring improvisation
For the improvisation task, the participants received ratings on the improvisation test. This 
rating was given based on three factors of the game. (1) the number of outbreaks that did not 
occur in the game (i.e how many outbreaks were left to occur before you won/lost), (2) the 
number of player cards that were left in the player card decks, and (3) the amount of disease 
cubes that are not on the board at the time of win/lose. These three factors are the total three 
factors that can make a player lose, in other words, reaching eight outbreaks results in a loss, 
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having no player cards left results in a loss, and lastly, all disease cubes are on the map results
in a loss. Due to these three factors resulting in a loss, it was deemed the best solution to score
success in the game i.e success in improvisation, with the help of the mentioned three factors. 
Along with this, a scale was given to the participants. The scale was a translated version of 
Hmieleski & Corbett (2006) scale on improvisation with 26 items (see section 2.1 & appendix
c), and this was used as a complimentary for scoring points in improvisation. In the current 
experiment, one item was removed ‘I enjoy taking risks’ since it was repeated in the original 
version of the scale i.e the scale contained this item twice. The focus of the scale was to 
obtain data about how well the participants judged their own proclivity to improvise. The 
scale was rated in a four-point Likert scale (see appendix c) with a maximum score of 52 
points, and the game board sessions were rated as follows: 0,25 point for each cube not on the
board, 0,5 point for each player card left (counting with two stacks, since each player will use
two characters to play), and 3 points for each outbreak left, totaling to a max score of 77,5. 
The ratio of these scores was chosen based on the approximate ratio of total amount of 
disease cubes, player cards, and outbreaks (in order to understand more clearly about these 
three factors of scoring, read PDF instructions for the game in appendix d). Note that the 
scoring system is developed by the author of this thesis and is not an official scoring method. 
Officially, there is no scoring for this game, the performance is simply determined by 
win/lose. Lastly, the points scored on the scale, and in the improvisation task (pandemic 
game) were summed up to a total score on improvisation for each participant, which resulted 
in a total maximum score of 129,5 (52+77,5). 

4.2.3 HTA as preparation for experiment
As a preparation for the main  experiment, the framework Hierarchical Task Analysis (HTA) 
was used. This analysis was carried out in order to break down the game by factors, decisions,
and actions in order to clearly point at actions requiring improvisation. The purpose of an 
HTA is to map out a sub-goal hierarchy for further analysis of a specific task, and usually, it 
is done with a tree diagram (Stanton, 2006). In this thesis, an HTA was thus used for 
analyzing improvisation content in the mentioned task. The HTA was only used once since all
participants completed the same task. Although different scenarios would be produced in the 
game for each playing session, the general set of possible scenarios and events were the same.
The HTA was done by reviewing the rules and design of the game in order to translate the 
content of the game into a sub-goal hierarchy and actions.

In order to demonstrate the improvisational content, it is necessary to map out the 
different actions, consequences, and probabilities in the game. The game itself is too large 
and with too many goals, sub-goals, and actions to be mapped out entirely with an HTA. With
this in mind, two HTA diagrams were created, one on a very general level, and one for a very 
specific and common scenario within the game, with the goal to demonstrate aspects of 
improvisation. In figure 1 below the produced HTA will be presented.
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Figure 1: A HTA diagram over the general goals, sub-goals and actions in the game with the 
main goal of winning (curing all four diseases). 

Regarding this primarily presented HTA diagram, it can be said that improvisational 
situations are not obviously apparent. However, it can be seen that one goal sometimes 
contains multiple sub-goals and actions, meaning that one could pursue a goal with different 
routes of action. For example, traveling on the Pandemic map can be done by either moving 
through city by city, sacrifice a city card, or shuttling between research stations (there are a 
few other ways too). The improvisational content itself lies within these situations where 
multiple routes of action can lead to the same goal, and where each route of action has 
different advantages and disadvantages. One can thus not simply stick to one route of action 
for traveling since the game produces different scenarios each time one desires to travel, and 
where sometimes (not obviously) a different route of actions would save the most resources. 
Making the right choice, given changing circumstances, with limited resources, and with 
elements of pressure (from the timer, as well as a general feeling of crisis through game 
immersion), will require the player to improvise. Looking at this HTA (figure 1) the game can
look simple. Realizing however, that the complexity of the game lies in the resource 
constraints, and the change of resource constraints, it can be understood that the game can be 
difficult to win. In figure 2 below, another more specific scenario can be seen with a HTA 
diagram.
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Figure 2. An HTA diagram for a specific scenario within the game. The player begins this 
scenario with being placed in a city with two infection cubes on it. In a city next to the player,
there is three infection cubes. 

This specific scenario can at least in a limited manner produce an example for a 
situation that requires problem-solving skills under pressure, as well as a degree of 
inventiveness. In this scenario, it can be seen that there are two set of actions that would reach
the goal of reducing disease cubes to the most optimal number in two cities. However, one of 
the sets of actions will result in ending up on the city with two cubes (advantageous), and the 
other will lead to ending up in the city with one cube (disadvantageous). It is natural to select 
the route of actions on the left side (action 1.1.1 and 1.1.2) due to that one hurries to use the 
four moves one can utilize to reduce the disease cubes in the city with three disease cubes. To
in this situation realize that the better set of actions is to first treat the city one currently 
stands on before moving to the city with three disease cubes and treating there, requires stress
management and inventiveness. Stress management, because stress will lead to actions 1.1.1 
and 1.1.2, and inventiveness because one could be locked in a disadvantageous mindset of 
always treating the most infected city as quick as possible. In a situation like this with limited 
resources (four moves), it can be difficult to find the best solution in an inventive manner. 
It is also difficult to produce advantageous actions and persist in making the right choices due
to the stressful/pressured feeling. 

Looking at Hmielski and Corbett (2006) dimensions of improvisation (1) creativity 
and bricolage, (2) pressure and stress, (3) action persistence, all three of these dimensions are 
consistently produced within the game. Perhaps action persistence could in the case of this 
game be more appropriately called goal persistence.

4.3 Material 
Following is a list of materials used in this experiment. BIS/BAS scale, as well as instructions
on how to score BIS/BAS (appendix a & b; Carver & White, 1994), scale for improvisation 
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proclivity (Appendix c; Hmieleski & Corbett, 2006), the Pandemic board game by Z-Man 
Games (see rules appendix d), a participant instruction page (appendix d), and a consent form 
(appendix e). In order to keep track of participant scores, an excel spreadsheet was used. The 
HTA was created in a web application Creately (www.creately.com).

4.4 Participants
The number of participants can be estimated in order to determine an appropriate sample size 
to obtain a sufficient level of statistical power (Keppel, 2004, pp. 169). For example, Keppel 
shows that a sample size of 20 yields a power of .84 (Keppel, 2004, pp. 174). Hence, 
increasing the number of participants increases the possibility to detect an effect when it is 
there to detect, the probability to make a type II error decreases with higher power. The 
participants included in this experiment were 20 in total, whereby 11 of them were female 
and 9 of them were male. The participants age ranged from 23-35 (M=26,95 ± 3,99). The 
participants were required to not take any psychotropic substances such as alcohol or other 
cognitively impairing drugs. The participants were not provided any reward for completing 
this experiment. 

4.5 Procedure
4.5.1 Pilot
The first phase of this experiment was to do the pilot test of the whole experiment. Two 
participants were contacted and asked to participate. After confirming interest, date, and 
location, the participants were met. When meeting the participant they were given the 
instruction page to follow (appendix d), from reading the instructions, the participant was 
guided to the BIS/BAS and improvisation scale. After scales were done, the participant was 
guided by the instruction page to try and understand the rules of the pandemic game with the 
help of a few links (one link to rules, and two links to youtube, see appendix d). Lastly, the 
participant was informed about the scoring of the game by reading the end of the instruction 
page. Immediately after the instruction page was read, the participant was placed in front of 
the prepared Pandemic board. They were asked to play, and during this first training phase, 
the research leader kept giving advice and explaining. The participant finished the training 
phase and then continued to play the official two sessions. In these official experiment 
sessions, no advice was given to the participant, unless they asked a rule-related question to 
the research leader. A timer was used for the two official sessions, and the difference between
official session one and two was that the participants were given information about what 
player cards were upcoming always a step ahead for each character role (scientist and medic).

The pilot phase of the experiment was primarily done to determine that the Pandemic 
game would be feasible to play alone. As stated previously, the board game Pandemic is a 
group game, but since the option of playing single player mode was given in the PC version 
of the board it was most likely feasible, nevertheless, it was deemed necessary to test it in a 
pilot experiment. In this pilot experiment, all aspects of the experiment were included i.e 
filling out the questionnaires and playing the game with a timer, as well as playing a game 
session according to testing the third hypothesis (with knowledge about a card ahead). 
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All aspects of the experiment went smoothly during the pilot phase. It was observed 
that the two participants learned the game sufficiently fast with the help of the instruction 
page (appendix d) and the training session. The participants produced valid scores from their 
playing sessions. The pressure was not measured by any scales, but it could be observed that 
the game indeed contained pressure, especially in the official sessions where the timer was 
used. 

4.5.2 Experiment
The participants were collected through social media reach-out to the research leader’s social 
media contacts. The reach-out contained non-detailed information about participating in an 
experiment for the research leaders degree thesis by doing an improvisation task in the form 
of a board game, as well as filling out questionnaires. 
Participants were booked to meet the research leader on a specific date. Upon meeting with 
the participants and greeting them, the participants received a consent form to fill out. Whilst 
filling out the consent form, the research leader talked about the purpose of the experiment, as
well as information about confidentiality rights, and their right to abort the experiment at any 
time without having to provide any reason, lastly, the participant was informed that their data 
will only be used in scientific context. The participant was then handed the experiment 
instructions (appendix d) as well as the BIS/BAS and improvisation scales. When the scales 
were filled out, the participant continued on to read the experiment instructions which guided 
the participant to learning the game, being informed about that a stopwatch will be used for 
their official playing session, as well as understanding the scoring system (see appendix d). 
Once the instructions were read and it was confirmed that the participants understood the 
rules, a learning phase of the experiment began. This learning phase was done in order to 
control for learning during the game i.e that participants would not proceed to be in a learning
state during the official experiment and thus a difference in performance could have been 
attributed to differences in learning delay between participants. Subsequent to that the 
participant now understood the game in both theory and practice, it was time for the official 
playing session. Once the participants had completed the game (either lost or won) their timer
was stopped. In order to test the third hypothesis, another session was added with the 
participant, and in this session, the participant got information about what card was going to 
be dealt next. The difference of this session was thus that the research leader held the deck of 
cards and gave information to the participant about the upcoming card always one card ahead.
Similarly to the first session, timer was used for this session as well, and after the session was
completed the experiment was finished.

4.6 Statistical Analysis
For statistical analysis, IBM SPSS Statistics 23 was used 
(https://www.ibm.com/analytics/se/sv/technology/spss/), and all tests were run on a 
significance p = .05. Before looking at any correlations, Shapiro-Wilk normality test was run 
for both the improvisation scores and the BIS BAS scores. Lastly, Pearson’s Correlation 
Coefficient was run in SPSS to investigate the correlation between BIS and improvisational 
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scores, as well as BAS and improvisational scores. For the performance between BAS 
participants with system-level aid and without system-level aid (third hypothesis) mean 
values of improvisational scores (only from the game, not the scale) were derived and 
compared for results. Regarding pearson correlation coefficients numbers between .1 and .39 
was considered a weak correlation, numbers between .40 and .69 were considered a moderate 
correlation, numbers between .70 and .89 were considered a strong correlation. Lastly, 
numbers between .9 to 1 were considered a very strong correlation (Schober, Boer, & 
Schwarte, 2018).

4.7 Ethical aspects
This experiment follows the rules from Vetenskapsrådet (2002) which contains four main 
requirements for researchers in Sweden. Firstly, the information requirement states that the 
participant should be provided with information about the purpose of the present experiment. 
Secondly, the consent requirement states that the research leader ought to collect hand-written
consent and inform participants about their rights to determine on what conditions they want 
to participate, and lastly that they have the right to abort the experiment at any time without 
requiring to provide a reason for doing so. The third rule states that all ethically sensitive data
that is being stored ought to stay confidential and that all personal data ought to be obtained 
in such a way that it cannot be linked to the scientific data that is obtained. In this experiment,
participant numbers were provided for the participants, and thus no paper trail was left linking
participant information (e.g. name) to the given participant number. The fourth and last rule 
states that the yielded data ought to be used for the scientific purpose only, and hence not in 
commercial or other non-scientific manners. 

27



5. Results
Below will be a presentation of the data that was analyzed. Firstly, results about normality of 
the data sets will be presented, and then data will be presented in accordance to the three 
research questions of this thesis. Note that the data regarding the first and second research 
question i.e the data sets of BIS/BAS and improvisation scores (results 4.3 and 4.4) were 
analyzed with the sum of the improvisation scores from the proclivity towards improvisation 
scale, and the improvisation scores obtained from the first game session. It was only 
necessary to use one of the datasets of improvisation scores for answering the first and second
research question, and since some ambiguity was found regarding the dataset from the second
game session, the choice was made to use the data from the first game session. Regarding the 
third research question, data from the first game session scores will be used together with data
from the second game session scores in order to look for a statistical difference.

5.1 Normality of Data Sets
In order to determine that the datasets are well-modeled and do not violate normality 
distribution assumptions a normality shapiro-wilk test was run. For the BIS and BAS datasets 
the values were not significant p = .487 and p = .419 respectively, indicating that both data 
sets are normally distributed. The improvisation scores from first game session together with 
the scores from the improvisation proclivity scale showed a normality score that was not 
significant (p = .460) and the second game session together with the scores from the 
improvisation proclivity scale gave a non-significant score (p = .360), indicating that both 
these datasets were normally distributed.

Figure 3. A Q-Q Plot of the BIS data set showing normally distributed data with no apparent 
outliers.
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Figure 4. A Q-Q plot of BAS data set showing normally distributed data with no apparent 
outliers.

Figure 5. A Q-Q plot of the sum improvisation scores from first game session and the 
improvisation proclivity scale showing normally distributed data and no apparent outliers. 
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Figure 6. A Q-Q Plot of scores from the second game session together with the scores from 
the improvisation proclivity scale showing normally distributed data and no apparent outliers.

5.2 BIS and Improvisation
A two-tailed Pearson’s correlation coefficient analysis was performed on the BIS scores and 
improvisation scores from first game session. This analysis produced a correlation value of 
Pearson = .402 and p = .079, showing a non-significant moderate positive correlation between
BIS and improvisation scores.
5.3 BAS and Improvisation
A two-tailed Pearson’s correlation coefficient analysis was also performed on the BAS scores
and improvisation scores from first game session. This analysis produced a correlation value 
of Pearson = .499 and p = .025 showing a moderate significant positive correlation between 
BAS and improvisation scores.

5.4 System-level Influence
In order to test the third hypothesis, a comparison of means were performed between the 
improvisation scores from the first game session, and the second game session. More 
specifically, a paired t-test was used in SPSS. The analysis produced a t-value t = 2.321 and 
significance p = .032. There is a significant difference between the participants first and 
second game session. More specifically, the participants scored worse the second game 
session. The first game session produced a mean score 34,96 and the second game session 
produced a mean score 30,74.
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6. Discussion
The HTA yielded some details about improvisational content in the task, and it can be seen 
that traits of inventiveness and stress management/pressure management is necessary to make
optimal decisions. However, due to insufficient time and resources, more complex scenarios 
with more clear improvisational content than what was yielded was not presented. Moreover, 
the results that have been presented indicate the the first hypothesis of this current experiment
was not convincingly supported by the collected data, it can even be said that a non-
significant moderate correlation was found opposing the first hypothesis. The data does 
however support the second hypothesis to a satisfactory degree with a significant correlation. 
In other words, there seems to be a non-significant moderate positive correlation between 
aversive motivation behavior and improvisational skills, and there seems to be a significant 
positive correlation between appetitive motivation behavior and improvisational skills 
measured with Pandemic gameplay scores and proclivity for improvisation scale scores, in 
the collected data. Regarding the third research question, the participants performed 
significantly worse in the second game session compared to the first game session, meaning 
that they performed worse whilst having knowledge about upcoming player cards in advance,
which was somewhat unexpected.

6.1 An Account of the Results
6.1.1 First hypothesis
Translating the findings on BIS and improvisation, the findings indicate that individuals with 
aversive tendencies seem to not perform poorer in improvisation. The hypothesis that 
individuals with aversive tendencies do perform poorer in improvisation was originally based 
on that those individuals with higher BIS scores will have a lower threshold for activating a 
certain neural circuitry (the inhibition system) and be more easily forced into a executive 
control mode network dominated brain state (see section 2.1 and 2.2). Since previous studies 
on creativity has shown that solving problem in an inventive manner is either predominantly 
based on the default mode network (which entails no activity in the pre-frontal cortex) (Limb 
& Braun, 2008), or based on a shifting between executive control network and default mode 
network (Beaty et al., 2016), it seemed reasonable to hypothesize along the lines of the first 
hypothesis. There could be variety of different reasons for the yielded results. It was 
mentioned earlier in section 2.2.1 that it is not apparent that individuals with more sensitivity 
towards punishment perform worse in improvisation due to the attribute of conflict 
monitoring that lies within aversive motivation behavior. If it is so that individuals with 
sensitivity towards punishment solve problems in stressful/crisis situations by effective 
conflict monitoring, this would mean that it is possible to have a significantly better 
performance with higher BIS, as well as a significantly higher performance with higher BAS. 
Another possible reason for the results could be that improvisation is not a phenomenon that 
is affected by inhibition circuitry, pre-frontal cortex activity, or default mode/executive 
control network activity. Perhaps elements of this current methodology was flawed, e.g. that 
Pandemic is not an entirely appropriate measurement of improvisation. The last explanation 
for the results of this experiment is simply that there might not be any true correlation 
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between aversive motivation behavior (BIS) and improvisation skills.

6.1.2 Second hypothesis
In contrast to this, the second hypothesis was supported since a significant correlation 
coefficient was produced. This result indicates that there might be a true correlation between 
BAS and improvisation, but it would be necessary to replicate these findings in order to 
strengthen the evidence. On speculative note, if there was a true correlation between BAS and
improvisation, there ought to also be a negative correlation between BIS and improvisation. 
The reason for this is that the mechanisms of BIS/BAS as presented by Gray (1979) are 
formulated in a cognitive neurological manner, in which it does not seem possible for an 
individual to possess a high sensitivity towards reward, together with a high sensitivity 
towards punishment. More specifically, Gray (1979) point at the certain threshold of neuronal
firing which activates the inhibition system. The only possible mechanism for an individual to
have a high sensitivity towards reward, together with a high sensitivity towards punishment is
if this certain threshold is malleable and shifts situationally, allowing an individual to be 
sensitive towards punishment and sensitive towards reward at what would appear to look like 
the same time. This seems to not have been a mechanism within the BIS/BAS theory, but it is
not discussed in the literature and so it can not be established.

6.1.3 Third hypothesis
The results regarding the third research question is particularly interesting for discussion 
since there might be a number of confounding variables that played a role in this result. It is 
reasonable to interpret the data of this experiment by that system-level factors did not 
facilitate improvisation, but it is not reasonable to claim that the data from this experiment 
indicate that system-level factors do not facilitate improvisation in general. The showing of 
upcoming cards were added to this experiment to show that system-level factors might not 
facilitate improvisation during high pressure tasks, and whilst this hypothesis is technically 
supported by the data obtained, the negative significance indicate a confounding source of the
results, which in turn might indicate that the hypothesis is in fact not supported in a 
satisfactory manner. In other words, if the data showed simply that the participants did not 
perform better between the first and the second game session, the third hypothesis would have
been supported, but the current results that indicate that the participants with statistically 
significant probability played worse the second game session, does no longer reliably support 
the third hypothesis due to the reason that there seems to be no other explanation for this 
result other than that confounding factors played a role.  

A more reasonable speculations for yielding the current result on the third hypothesis 
is that the participants experienced mental fatigue after playing the first game session. It is 
also reasonable to speculate that a cognitive overload is induced with the added element of 
showing upcoming player cards, since the game already without this element is 
pressured/stressful. I.e. the participants have to add yet another element to calculate which 
can lead to threshold of maximum working memory. As mentioned in section 2.3 the 
researchers Baer and Oldham (2006) found in their study that individuals creative 
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performance increase as pressure increases, but eventually declines (forming a negative u-
shape) upon more extreme pressure. By implementing a third game session in the game where
the external element of time pressure was removed one could have investigated more 
effectively whether system-level factors can facilitate improvisation in pressured crisis 
situations. This implementation would also have been helpful for controlling the confounding 
variable of cognitive overload. With all this said, it can also be recognized that the speculated 
confounding factor of cognitive overload might not necessarily be a confounding factor, 
considering that it might be a present factor in similar real life improvisation situations.

6.2 Three Foundations and Future Directions
This certain section of the discussion in this thesis will be focused on bringing up relevant 
points that were not discussed to a satisfactory extent in the background literature section. 
This section will also act as a means to clarify what this thesis could and could not answer, as 
well as explicit directions for future research on this subject. 

6.2.1 Default mode network or executive control network.
From the literature review of this thesis, the primary subject of discussion is the complexity 
found within the concept of improvisation. The most interesting aspect presented in the 
literature review regarding improvisation is its dual nature of being produced as a result of 
both a passive (default mode network) mind state, as well as an active mind state (executive 
control network) (see section 2.3). The reason this certain finding is interesting is how it fits 
into the discussion about the relevance of personality styles in improvisation. Reasoning 
along Weick (1993), when an individual is put into a situation stressful enough, cognitive 
abilities and active problem solving diminishes, and what is left is the habitual patterns of that
individual's behavior (see section 2.2). This statement explains the possibility for the 
relevance of personality styles in stressful situations, which in turn explains the relevance of 
personality styles in improvisation, which then lastly explains the relevance of personality 
styles in individual resilience. 

Improvisation being a product of both passive and active cognitive mechanisms leads 
to interesting inquiries about the mechanisms of improvisation between these two opposing 
mind states. Firstly, if it could be found that different personality styles influence 
performance in solving stressful situations, would this be a result of engaging/disengaging at 
all, or will it result in a poorer performance in all of the mechanisms related to default mode 
network and executive control network? In other words hypothesizing for example that 
individuals sensitive towards punishment show a poorer performance in improvising and 
solving stressful situations, it could be a result of at least four different mechanisms (1) 
individuals with sensitivity towards punishment disengage and fail even before they start the 
task (after assessing that the task might be punishing), (2) individuals with sensitivity towards
punishment engage, but fail due to a poor ability to be creative (using default mode network) 
(3) individuals with sensitivity towards punishment engage, but fail due to a poor ability to 
use cognitive abilities related to executive control network (4) individuals with sensitivity 
towards punishment engage, but fail due to inefficient shifting between default mode network
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and executive control network. These inquiries are perhaps challenging to answer with the 
current literature and results of this thesis, but ought to be viewed as unambiguous directions 
for future research on this specific topic. 

Earlier in this thesis, a support was presented against the current hypotheses stating 
that conflict monitoring might add an advantage in improvisation for individuals with 
sensitivity towards punishment (see section 2.2.1). However, with the literature on the 
mechanism of creativity and improvisation indicating that improvisation is not a function of 
solely executive control mechanisms in the brain, the argument against the original 
hypothesis becomes weaker. The argument about conflict monitoring is one that contains the 
assumption that the active thought processes in the conflict monitoring state of individuals 
with sensitivity towards punishment is what might give advantage to those individuals in 
improvisation, but if improvisation is dependent on default mode network and executive 
control network (hence not strictly executive control network) the conflict monitoring state 
might not aid as much for individuals with sensitivity towards punishment. 

6.2.2 Creativity or improvisation
Previously in the background literature section, a difference between creativity and 
improvisation was brought up. This certain distinction was described by that improvisation 
can be described as ‘creativity in a more constrained and time-limited circumstance’. 
Creativity can be used in situations to form new ideas and solutions to a long-term problem, 
and improvisation can be used to solve real-time sudden problems (see section 2.2). This 
subject becomes a target for discussion by the weight it carries in this thesis as another 
foundation for assuming a link between improvisation and personality styles of BIS/BAS. 

It was mentioned in the previous section how some cognitive facets diminish in face 
of a situation stressful enough, and also how this hint at the relevance of personality styles 
influencing improvisation and behavior. Improvisation is the concept that in this thesis has 
been linked to the mechanism of personality styles influencing improvisation and behavior 
during stressful situations. The question that arises from this is, when does creativity 
transition to improvisation? Differently formulated, when is the situation stressful enough to 
assume that cognitive faculties become impaired and that the produced behavior can 
reasonably be accredited to personality styles? 

These questions are not answered in this thesis but can act as a direction for what 
might be included in order to develop a framework for motivation behavior (BIS/BAS) 
personality styles and improvisation. 

6.2.3 Contributing to or hindering resilience
In the hypotheses of this thesis, the most intuitive results were expected, namely that BAS 
would correlate with better ability to improvise and that BIS would correlate with weaker 
ability to improvise. These rational hypotheses was challenged by the idea that the BIS 
contains an aspect of conflict monitoring. Given the results from the experiment, it seems that
both these speculations were confirmed. It ought to be pointed out that even if the results 
showed that motivation behavior plays a role in improvisation skills, these results would not 
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directly connect either of these behavioral styles to more or less individual resilience. In 
studies investigating improvisation and resilience, the attitude towards improvisation has been
that improvisation naturally would increase resilience (e.g. Grøtan et al., 2008; Crossan, 
2015). In the psychological literature on improvisation, however, there are hints that 
improvisation could be linked with risk-taking behavior and impulsive personality styles (e.g.
Hmielski & Corbett, 2006). 

With the content and relevant subjects brought up in this thesis, the subject of 
resilience and improvisation becomes a bit more complex. If it is the case that improvisation 
is a skill related to sensitivity towards the reward, and risk-taking, it would be reasonable to 
assume that improvisation can become a liability to resilience. To explain further, it would 
mean that individuals with a strong ability to improvise might also have a higher tendency to 
possess traits related to impulsiveness, and impulsiveness combined with improvisation might
harm more systems than it would save, reasoning that these individuals would more 
impulsively attempt to solve unsolvable situations by improvising. In addition, individuals 
with weaker ability to improvise might be a liability to resilience by an inability to engage in 
improvisation. So then, by presenting both these extreme ends of the spectrum, it perhaps 
becomes evident that a balance between sensitivity towards reward and a balance between 
sensitivity towards punishment would produce the optimal behavioral tendencies for 
resilience. Connecting the final dots, it seems that personality styles have shed a different 
light on improvisation in relation to resilience, so much so that improvisation ought not to be 
carelessly facilitated if not in a controlled manner. It now becomes relevant to pose the 
question about whether or not individuals can possess both qualities (1) following protocol 
consistently, and also (2) having a strong ability to improvise, at the same time. This question 
is not answered in this thesis since it was not the research question of the thesis. Nevertheless,
it would be the second of two important steps to follow up this thesis in future research. The 
first step would be attempting to investigate more directly if and how these two personality 
styles contribute or hinder resilience within a system. 
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7. Conclusion
The most important results in relation to its research question is that individuals with higher 
sensitivity towards reward performed better in improvisation. If this finding is replicable, it 
can have an impact on how appetitive motivation behavior tendencies are viewed from a 
safety perspective. The finding might also impact how organizations select team-personnel.

The hypotheses and results of this experiment differs from previous research in the 
way that the hypotheses and results are in favor of individuals with extraversion-related traits 
(more specifically, sensitivity towards reward) hypothesizing that these individuals might e.g.
solve urgent driver crisis situations more effectively than individuals with sensitivity towards 
punishment. In the studies that had looked into personality styles and driver behavior, the 
results were mostly in regards to risk-taking personality styles and driver behavior. 
Contrasting with the research provided in the background section, studies mentioned all of 
them hypothesized in favor of individuals with personality styles that could be related to 
sensitivity towards punishment (Constantinou et al., 2011; Castellá and Pérez, 2004; 
Ulleberg, 2001; Underwood, 2006, pp. 216).

Regarding the research questions it is difficult to answer them with a simple ‘yes’ and 
‘no’ since the produced results are not completely unambiguous. For the first research 
question 'Is there a correlation between individuals with BIS personality style and weaker 
improvisational skills' – for which the hypothesis is yes, the null hypothesis will be kept, 
whilst the second and third research questions 'Is there a correlation between individuals with 
BAS personality style and stronger improvisational skills' – for which the hypothesis is yes, 
and 'Are system-level factors able to influence improvisation during high-pressure tasks?' – 
for which the hypothesis is yes, the null hypothesis will be rejected. 

As implicitly suggested in the discussion section, some changes in methodology could
have been applied in this investigation. Regarding the first and second research questions, the 
necessary change would be attempting to simulate a crisis situation that requires 
improvisation in a more concrete and realistic manner, and regarding the third research 
question, a different methodology would have been necessary wherein one would control for 
workload and mental fatigue.

Providing explicit directions for future research on this specific subject, the steps 
would include (1) try a different methodology for investigating the relationship between 
personality styles and improvisation, (2) investigating the mechanisms of the emergence of 
this correlation, (3) approach the subject mainly from a cognitive neuroscientific standpoint, 
but complement from multiple disciplinary approaches (4) use the results within the 
disciplines of human factors, safety, and resilience (5) take data into consideration for e.g. 
future accident preventions policies.
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Appendix (a) BIS BAS

Varje påstående i detta formulär är något man antingen kan hålla med om eller inte hålla 
med om. För varje påstående vill vi att Du indikerar hur mycket Du håller med om det. Var 
vänlig svara på alla påståenden, lämna inget obesvarat. Välj endast ett alternativ för varje 
påstående. Försök att vara så ärlig Du kan när Du svarar. Svara på varje påstående som om 
det vore det enda påståendet. Dvs oroa dig inte för att vara ”konsekvent” i dina svar. Välj 
det alternativ som passar bäst in på dig. 

1 = Mycket sant för mig 

2 = Något sant för mig

3 = Något falskt för mig

4 = Mycket falskt för mig

Påståendet stämmer

Instämmer        Instämmer
 helt             inte alls

1. Familjen är det viktigaste i livet  1         2            3 4

2. Även om något dålig håller på att hända mig,
känner jag mig sällan rädd eller nervös 1         2            3 4

3. Jag gör allt jag kan för att få det jag vill ha 1         2            3 4

4. När jag är bra på något älskar jag att hålla
på med det 1         2            3 4

5. Jag är alltid villig att prova på något nytt,
om jag tror att det kommer att bli kul 1         2            3 4

6. Det är viktigt för mig hur jag klär mig 1         2            3 4

7. När jag får något jag vill ha, blir jag
upprymd och fylld av energi 1         2            3 4
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8. Kritik eller skäll gör mig väldigt sårad 1         2            3 4

9. När jag vill ha något gör jag vanligtvis en
kraftfull ansträngning för att få det 1         2            3 4

10. Jag gör ofta saker enbart för att det kan
vara kul 1         2            3 4

11. Jag har svårt att få tid över till att göra sånt
som till exempel klippa håret 1         2            3 4

12. Om jag ser en chans att få något
jag vill ha, så agerar jag direkt 1         2            3 4

13. Jag känner mig ganska orolig eller upprörd
om jag tror, eller vet att någon är arg på mig 1         2            3 4

14. När jag ser en möjlighet att göra/få något 
jag gillar, blir jag uppspelt på direkten 1         2            3 4

15. Jag agerar ofta i stundens ingivelse 1         2            3 4

16. Om jag tror att något otrevligt ska hända,
blir jag oftast ganska uppvarvad 1         2            3 4

17. Jag undrar ofta varför människor beter
sig som de gör  1         2            3 4

18. När bra saker händer påverkar det mig
mycket starkt 1         2            3 4

19. Jag blir orolig när jag tycker att jag gjort
dålig ifrån mig inom något viktigt 1         2            3 4

20. Jag suktar efter spänning och nya upplevelser 1         2            3 4

21. När jag är ute efter någonting skyr jag inga medel för att uppnå det
1         2            3 4
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22. Jag har få rädslor jämfört med mina vänner 1         2            3 4

23. Jag skulle bli uppspelt av att vinna en tävling 1         2            3 4

24. Jag oroar mig över att göra misstag 1         2            3 4
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Appendix (b) How to calculate BIS/BAS (Obtained from 
http://www.midss.org/sites/default/files/bis.pdf)

BIS/BAS Each item of this questionnaire is a statement that a person may either agree with or
disagree with. For each item, indicate how much you agree or disagree with what the item 
says. Please respond to all the items; do not leave any blank. Choose only one response to 
each statement. Please be as accurate and honest as you can be. Respond to each item as if it 
were the only item. That is, don't worry about being "consistent" in your responses. Choose 
from the following four response options:

 1 = very true for me 2 = somewhat true for me 3 = somewhat false for me 4 = very false for 
me 

1. A person's family is the most important thing in life. 

2. Even if something bad is about to happen to me, I rarely experience fear or nervousness. 

3. I go out of my way to get things I want. 

4. When I'm doing well at something I love to keep at it. 

5. I'm always willing to try something new if I think it will be fun. 

6. How I dress is important to me. 

7. When I get something I want, I feel excited and energized. 

8. Criticism or scolding hurts me quite a bit. 

9. When I want something I usually go all-out to get it. 

10. I will often do things for no other reason than that they might be fun. 

11. It's hard for me to find the time to do things such as get a haircut. 

12. If I see a chance to get something I want I move on it right away. 

13. I feel pretty worried or upset when I think or know somebody is angry at me. 

14. When I see an opportunity for something I like I get excited right away. 

15. I often act on the spur of the moment. 

16. If I think something unpleasant is going to happen I usually get pretty "worked up." 

17. I often wonder why people act the way they do.

 18. When good things happen to me, it affects me strongly. 

19. I feel worried when I think I have done poorly at something important. 
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20. I crave excitement and new sensations. 

21. When I go after something I use a "no holds barred" approach. 

22. I have very few fears compared to my friends. 

23. It would excite me to win a contest. 

24. I worry about making mistakes.

 ------------------------------------------------------------------------ 

Items other than 2 and 22 are reverse-scored. 

BAS Drive: 3, 9, 12, 21 
BAS Fun Seeking: 5, 10, 15, 20 
BAS Reward Responsiveness: 4, 7, 14, 18, 23 
BIS: 2, 8, 13, 16, 19, 22, 24 
Items 1, 6, 11, 17, are fillers. 

The fact that there are three BAS-related scales and only one BIS-related scales was not 
planned or theoretically motivated. The factors emerged empirically, from an item set that 
was intended to capture diverse manifestations of the BAS, according to various theoretical 
statements. It is likely that a broader sampling of items on the BIS side would also have 
resulted in more than one scale. I do not encourage combining the BAS scales, however, 
because they do turn out to focus on different aspects of incentive sensitivity. In particular, 
Fun Seeking is known to have elements of impulsiveness that are not contained in the other 
scales.
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Appendix (c) Improvisation scale - Swedish translated (english version obtained from 
Hmieleski & Corbett, 2006)

1. Jag är uppfinningsrik

2. Jag är en god förebild för kreativitet

3. Jag uppvisar originalitet i mina verk

4. Jag är kreativ när jag jobbar med begränsade resurser

5. Jag hittar lösningar kring hur resurser 
    kan kombineras om för att skapa nya produkter

6. Jag hittar nya användningsområden för existerande metoder och verktyg

7. Jag tänker utanför ramarna

8. Jag tar risker när det gäller att hitta nya idéer för att avklara projekt

9. Jag hittar möjligheter för nya produkter och tjänster

10. Jag presterar bra under tidspress

11. Jag behöver press för att fokusera

12. Jag gillar att ta risker

13. Jag reagerar på problem på ett spontant sätt

14. Jag söker mig till miljöer med hög press

15. Jag väntar till sista stunden för att avklara projekt

16. Jag lever i nuet

17. Jag är snabb och bestämd när jag gör handlingar 

18. Jag är inte lättdistraherad

19. Jag är en ihärdig person

20. Jag låter inte förflutna misslyckanden påverka framtida prestationer

21. Jag har handlingsorienterad/pragmatisk

22. Jag är en optimist

23. Jag blir inte lätt irriterad när saker inte går som jag vill

24. Under katastrofer så är det sannolikt att jag tar en ledarroll. 
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25. Inget är viktigare än att nå mina mål

26. Jag är bra på lösa logiska problem.

(1) Instämmer helt (2) (3) (4) Instämmer inte alls

2p 1p 0p -1p
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Appendix (d) Instructions for the improvisation task (Pandemic board game and 
scoring system). 

Hej och välkommen,

I studien som du skall delta i idag så kommer du få fylla i ett par frågeformulär och spela ett 
brädspel två gånger. 

Börja med att fylla i frågeformulären, och fortsätt sedan att läsa i det här 
instruktionsdokumentet.

Nästa steg är att du läser spelinstruktioner till brädspelet Pandemic så att du får en förståelse 
för spelet. Efter du läst instruktionerna och förstått så gott det går, så skall vi spela en eller 
flera träningsrundor tills du lärt dig spela brädspelet.

När den riktiga spelomgången börjar senare, så kommer vi använda ett stoppur för att mäta 
hur lång tid det tar för dig att avsluta spelet, försök att avklara spelet under kortast möjliga tid.

För att läsa instruktionerna, klicka länken: https://images-cdn.zmangames.com/us-east-
1/filer_public/25/12/251252dd-1338-4f78-b90d-afe073c72363/zm7101_pandemic_rules.pdf 
(PDF instructions of the board game)

Kolla sedan på den här youtube videon: https://www.youtube.com/watch?v=4RxqzBA_HRs  
och/eller den här: https://www.youtube.com/watch?v=JeJQWrocQnY (Video instructions for 
the board game)

Notera att spelet kräver att man spelar med minst två karaktärer, och att vi därför kommer ge 
dig två karaktärer och två högar av spelarekort. 

För att mäta hur bra du presterar i spelet, så kommer din prestation poängsättas med hjälp av 
tre olika faktorer:

1. Hur många sjukdomskuber som inte är på brädan
2. Hur många spelarekort som är kvar i varje hög.
3. Hur många utbrott som inte skett

Nu när du förstått reglerna i spelet, så är det dags för att träna.
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Appendix (e)  Consent form

INFORMERAT SAMTYCKE
• Jag bekräftar att jag fått skriftlig information om denna forskningsstudie.
• Jag har haft möjligheten att ställa frågor om studien och mina frågor har blivit besvarade på 
ett tillfredsställande sätt.
• Jag ger mitt samtycke till att delta i studien och vet att mitt deltagande är helt frivilligt.
• Jag är medveten om att jag när som helst och utan förklaring kan avsluta mitt deltagande.
• Jag tillåter att mina personuppgifter registreras enligt den information jag tagit del av och att
insamlad data om mig förvaras och hanteras elektroniskt av studieansvariga. All information
kommer att hanteras i enlighet med personuppgiftslagen.
_____________
Datum
____________________________ ___________________________________
Forskningspersonens namnteckning Namnförtydligande

Undertecknad har gått igenom och förklarat studiens syfte för ovanstående forskningsperson 
samt erhållit forskningspersonens samtycke. 

_____________
Datum
___________________________ _________________________________
Namnteckning Namnförtydligande
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