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Abstract

As potent psychological tools for boosting performance in high-pressure settings, visualisation methods, also known as
mental imaging or mental rebearsal, have gained recognition as a means of improving performance in high-stakes scenarios,
notably in the fields of sports, performing arts, and other highly competitive environments. When individuals are put under
pressure, the purpose of this article is to investigate the efficacy of visualisation techniques in terms of increasing cognitive
attention, emotional control, and motor execution. This study distinguishes several types of visualisations, such as internal vs
external imaging, visual versus kinaesthetic imagery, and their distinct roles in performance enbancement. The study draws
upon empirical investigations and theoretical frameworks from the fields of sports psychology and cognitive neuroscience. It has
been shown that persons who engage in structured visualisation on a daily basis exhibit improved level of self-assurance,
decreased levels of fear, and superior job execution when they are under pressure. In its conclusion, the abstract emphasises the
necessity of systematically integrating visualisation methods into training regimens and performance preparation tactics in
order to maximise the benefits that may be obtained from situations that include a great deal of strain.
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Introduction

It is crucial to be able to maintain composure, focus, and clarity while working under pressure, as psychological
factors can have a significant influence on performance quality. One powerful strategy for enhancing performance under
pressure is the use of visualisation techniques, which go by many names: mental imaging, guided imagery, mental rehearsal,
and so on. These methods allow people to simulate actions, environments, or outcomes in their minds without actually
moving their bodies. The mental process of creating or recreating past experiences is one of these methods. The domains of
sports science and performance psychology have made extensive use of visualisation, a method with roots in cognitive
psychology. This theory proposes that when you mentally practise an action, you activate the same brain circuits that are
involved in physically doing the activity. By doing these mental drills before encountering real-life challenges, people may
hone their skills, master their emotions, and boost their self-assurance. Visualisation could be the determining element in
guaranteeing peak performance under duress. This is true regardless of whether the person in issue is a student preparing for a
competitive exam, a musician preparing for a performance, or an athlete preparing for their last match. Scientific data from
neuroimaging and behavioural examinations has grown, elevating the relevance of visuals. These studies show that visualising
can help with motor learning, anxiety, and brain function. It is crucial for educators, coaches, psychologists, and performers
to understand how visualisation may be used effectively and tailored to meet the unique needs of each person, especially in

high-pressure performance circumstances. Examining the various visualisation approaches, their underlying processes, and
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the effects they have on performance under stress is the primary goal of this research. On top of that, visualisation techniques
are great for getting ready, but they may also help with anxiety when things become tough. Many people find that anxiety
and stress are significantly reduced when they do mental rehearsals of challenging circumstances and envision positive
outcomes. This helps them feel more in control and familiar with the issue, which in turn reduces their stress and anxiety
levels. One way to become more resilient, reduce performance mistakes, and increase consistency is to practice visualising the
phases of a job or competition while also controlling emotional arousal and internal conversation. Because of its applicability
and adaptability in many domains, visualisation is attracting an increasing amount of attention. Mental visualisation is often
mentioned as a crucial part of the training regimen of the world's most successful athletes. To internalise routines and
conquer stage fright, musicians and artists in the performing arts use visualisation as a tool. Professionals in many fields utilise
visualisation to hone their skills before big exams, negotiations, and presentations. This includes both academic and
corporate contexts. The significance of visualising across disciplines is further shown by this. Modern technological
developments like neurofeedback and virtual reality have also started to augment traditional methods of visualisation.
Thanks to these advancements, people may now be put in novel and exciting simulated high-pressure situations. These
innovations hold great promise for the development of more effective and tailored visualisation strategies when combined
with biofeedback, mindfulness, and cognitive-behavioral techniques. A person's visualising ability, the detail and authenticity
of their mental rehearsal, and the regularity of their practice are all factors that contribute to visualisation's success or failure.
Despite visualisation's many advantages, these traits reduce its efficacy. Therefore, being aware of the importance of this and
having aid, such as from seasoned coaches, psychologists, or educators, are both crucial for its implementation. The goal of
this study is to give a thorough examination of visualisation methods so that it may add to the increasing amount of evidence
that shows how important it is to acquire psychological skills in order to succeed under pressure. To achieve this goal, we will
examine the theories behind these methods, categorise the different visualisations, assess the evidence of their effects, and

provide suggestions on how to put them into practice to improve performance.

Theoretical Foundations of Visualization

Many theoretical frameworks in the fields of psychology and neuroscience provide the basis for visualisation
methods. According to one influential theory, psycho-muscular theory (Jacobson, 1931), the brain and muscles engaged in
physical execution are also involved in mental and imaginative execution of an activity. In a similar vein, mental imagery can
improve performance by providing a mental model of the necessary motor sequence, according to the Symbolic Learning
Theory (Sackett, 1934). To take it a step further, the Bio-Informational Theory (Lang, 1979) posits that visualising a

stimulus and a response allows one to control their physiological and emotional reactions while performing.

Empirical Evidence from Sports Psychology

A significant portion of the available empirical research on visualisation originates from the field of sports. Vealey
and Greenleaf (2006) discovered that exceptional athletes who used mental imagery in their training reported better levels of
self-confidence and attention than those athletes who did not use imagination. Visualisation was found to considerably
increase skill learning, strategy formulation, and psychological preparation, according to a meta-analysis conducted by
Cumming and Williams (2012). In addition, research conducted by Holmes and Collins (2001) indicated that athletes who
engaged in organised visualisation, particularly imagery that used all of their senses and incorporated emotional states,
performed better when they were under the strain of competition.
Cognitive and Neurological Correlates

Through the use of neuroimaging techniques, researchers have demonstrated that mental rehearsal stimulates the
same areas of the brain as real task execution. As an illustration, Lotze et al. (1999) and Decety (1996) utilised functional
magnetic resonance imaging (fMRI) to establish that the motor cortex, premotor regions, and cerebellum are activated when
one imagines movement. These findings lend substantial support to the concept that mental imagery might be utilised as a
kind of neural training. Additionally, visualisation has been linked to alterations in the variability of heart rate and levels of

cortisol, which suggests that it has the capacity to modulate stress responses (Ranganathan et al., 2004).
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Visualization in Academic and Performing Arts Contexts

Visualisation has been researched in a variety of fields, including academic achievement and the performing arts, in addition
to athletics. In their study from 1996, Taylor and Pham discovered that students who visualised themselves studying and
accomplishing their goals fared noticeably better on academic tasks than those students who did not see themselves doing so.
In the domain of music and drama, mental rehearsal has been linked to improved stage presence, reduced anxiety, and fewer
memory lapses (Clark et al.,, 2014). Based on these data, it appears that visualisation appears to have a wide range of

applications in situations when performance anxiety and pressure are prevalent.
Power of Visualization

Having a sharp mind is beneficial in many aspects of life, including sports. People that are performance-oriented
have figured out ways to use this drive for their own benefit. Research has shown that athletes training for competitions in a
wide variety of sports, including boxing, basketball, and volleyball, can substantially benefit by honing their visual and
mental imagery skills (Weiland, 2016). In fact, guided imagery may be used to help people imagine themselves in a safe and
relaxing setting so they can re-establish a connection to this feeling when it would be useful. It could also be viewed as a
strategy to deflect attention from feeling bad, according to Ekeocha (2015). Traditional practice methods rely on doing the
same thing over and over again in the hopes that this would lead to skill improvement. Unfortunately, our brains are as
intricate as our bodies. The act of visualising something occurs when one's body responds to mental images. Visualisation is a
tool that some successful people employ. Indeed, there is a great deal of promise in the use of visualisation techniques to
create an environment that helps athletes achieve their goals. There is no organ more powerful than the intellect. Effective use
of visualisations has the potential to make them a powerful instrument for achievement. The importance of visualising one's
objectives is something that successful people are well-aware of. Their chances of having their ideas implemented successfully
are higher before you get in touch with them. Believe in the power of the mind is a belief shared by many different sorts of
individuals, including athletes, entertainers, surgeons, doctors, police officers, and politicians. "If my mind can imagine it and
my heart can believe it, then I can achieve it," Muhammad Ali declared. "I can accomplish anything." Many famous people,
like Jim Carey, Arnold Schwarzenegger, and Oprah Winfrey, believe that positive self-talk and mental imagery are powerful
forces that may propel them towards their dreams. Recent scientific research has shown that addressing issues related to
immunity, stress, healing, and pain can have a positive impact on overall health (Globokar, 2020). Physical ability, cognitive
function, self-esteem, and the ability to fulfil one's goals are just a few areas that it promotes gains in, according to Smith
(2018). "The word visualisation, for me, does not take in all the senses," said Olympic medallist Emily Cook. To rephrase, you
must inhale its aroma. You must pay close attention to it. Experiencing everything is essential. She has extraordinary, and she
takes it to the next level, freestyle skiing and visualising (Restoic, 2020). Another example of the power of imagery is Michael
Phelps, the American swimmer who has won more medals than any other athlete in history. He couldn't focus because he
was too old. Bob Bowman, Michael's coach, educated him on visualisation and urged him to see himself performing at his
peak. Michael Phelps's practice of mentally rehearsing a race to a finish has paid huge dividends in the real world (Athlete
Authority, 2022). No matter the situation, visualisation is always the best course of action. Your cognitive capacity and
responsiveness will both enhance because of this. It will aid you in psychologically preparing for a specific situation, says
Rollins (2022). The goal of visualisation, says sports psychologist Dr. Michael Gavais, is not to foretell the future but to
prepare oneself in advance for the opponent’s unexpected moves. This is why visualising the outcome improves the odds of
success. Kobe Bryant exemplified the late great's steadfast dedication to his profession throughout his career. He was
notorious for being soaked in sweat by the time the sun came up every morning, and for his nightly training, he would inflict
himself to shoot 800 rounds before the game started. There are a lot of people who don't know that Kobe Bryant was
involved in other things outside basketball, editing, and the gym. Like Michael Jordan, he would frequently sit in a dark room
alone himself, close his eyes, and imagine the game in his head. Among his many responsibilities, this was crucial. Jordan
made the comment that he had always imagined himself taking the last shot of the game, even though he had not yet been
given the privilege. Due to his vivid mental image of himself in crucial moments, completing crucial shots, he was ready when
the time came. The reasoning for this is that peak performance occurs when an athlete can mentally see not just the intense

competition they're facing, but also the progression of the game and its eventual outcome. Athletes have their strategies and
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defences hardwired from the start. Visualisations that improve understanding, communication, and decision-making go

beyond just providing a visual interpretation of the data.
Importance, Benefits, and techniques of Visualization for every athlete

Visualisation has shown promise in enhancing health and general functioning, but its usefulness extends beyond
that realm. Athletes and coaches may use it to see themselves succeeding at any challenging task, no matter how daunting or
dangerous it may seem. For instance, research has demonstrated that it can significantly improve athletic performance. Any
athlete or coach worth their salt knows the importance of visualisation methods for improving motor skills, strength, self-
confidence, focus, anxiety, and stress levels. Predoiu et al. (2020) found that athletes who regularly practise visualisation had
significant improvements in pain management, endurance, performance motivation, and overall physical performance.
Athletes can benefit from visualisation methods and their advantages, as stated by Predoiu (2016):

i. The pressure is on for athletes to perform to their maximum ability as the spotlight shines brighter on them,
ii. Athletes train their minds to be more optimistic (the elimination of negative ideas is a byproduct of positive mental
practice),
iii. Athletes have a deeper appreciation for the value of establishing objectives,
iv. Increased self-confidence, less anxiety and dread, and enhanced self-control,
v. Mental training aids in the improvement of spatial and temporal organisation, which the athlete uses to create an ideal
program of technical and tactical execution. features of the motor activity,
vi. Athletes train their minds to be more methodical and deliberate, which enhances their awareness of the physical
abilities they use,
vii. It takes less time to learn new technical and tactical aspects, and you're more ready to handle the pressures that come
with competing.
In addition, Sowinski (2018) discusses the utilisation of mental imagery as a component of the visualisation process. It is
common practice for football players to employ this strategy in order to commit the game to memory while they are
watching or studying it. Putting this plan into action is a method for turning your ideal future into a reality (Moe, 2021). In
addition, there are additional techniques for visualising; you need to be specific about your objective, make use of all five
senses, perform the activity in real time without skipping or fast-forwarding, and practise it frequently in order to make it a
habit from the beginning. When it comes to regulating their anger, the athlete may find that a visualisation method is helpful.
It's possible that they envision themselves keeping their cool in the face of an adversary's effort to initiate a fight (dot FIT,
2022). In the meanwhile, guided visualisation is a strategy that might be used to reduce stress. There is a method that is
calming that entails visualising nice and serene settings, such as a gorgeous beach or a peaceful meadow. When referring to
this method, the terms guided meditation and visualisation are frequently used interchangeably (Nunez, 2020). According to
Ekeocha (2015), the majority of individuals start by unwinding in a setting that is cosy and serene, such as a bed, a chair, or
even a hot tub. According to Parnabas et al. (2015), athletes who competed at higher levels were more likely to use mental
visualisation methods in their sport. This suggests that athletes with less experience may not profit as much from these tactics
as their counterparts who have more expertise. In the moments leading up to or during a game, it is not uncommon for an
athlete or player to have negative thoughts, anxiety, and even panic. To the contrary, a coach need to always place a high
priority on mental preparation for the athletes under his or her supervision. Before a game, visualisation is an extremely
important part of a team's preparation. A coach is not allowed to ask a player to immediately utilise or use visualisation, and
they are required to provide an acceptable explanation of the tool's significance to the athlete. According to Peterson (2017),
the coach has the ability to decide whether or not to include the athlete in the game if the athlete is prepared about doing so.
Collins (2017) highlighted that some situations are frequently outside the control of the athletes, and the stress that these
situations cause can be made worse by something that is more particular to the sport, such as being a pinch hitter with the
bases loaded in the ninth inning. What strategies do athletes employ to keep their composure and confidence in the face of
such unpredictability? of the other hand, some professional athletes may claim that they only control what they can manage
and that the rest happens of its own accord. On the other hand, some athletes prepare for their future competitions through

mental training, particularly imaging. These athletes will be able to see and create events in their imaginations on a daily basis,
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which will help them be ready for any circumstance that may arise. The ability to exercise control over one's own ideas, on
the other hand, is a skill in and of itself. According to Peterson (2017), one strategy for coping with negative feelings is to
engage in visualisation. There are two different methods in which an athlete might accomplish the task of visualising a
circumstance. Both the mental preparation of a faultless workout and the visualisation of unexpected results are important.
Visualisation is a technique that athletes frequently use to envision how their team gets ready for competition. According to
Peterson (2017), visualisation may help athletes recall a game and the overall feeling of having a great outcome. In order for
athletes to grow as individuals, it is beneficial for them to have the option to recreate a game (Tilkes, 2020). In his
presentation, Dr. Gevais emphasised that practicing visualisation in advance is more beneficial than practicing on the same
day, which is ineffective. There is no way to deny the connection that exists between the mind and the body. This gives you
entire control over your performance (Mallette, 2020). When you learn how to improve your thinking, you have complete
control. A corollary of this is that visualising an event in advance can help you perform better emotionally and physically in

the event that it occurs.
Research methodology

The purpose of this study is to investigate the use of information visualisation to assist management needs in the
process of PMS development. Data visualisation, which is more prevalent in statistics, is given less attention in preparation
for this study. This research is organised in a manner that is consistent with the typical progression of the creation of PMSs,
which consists of the phases of design, implementation, and use of systems (Neely et al., 2000). For the purpose of analysing
the visualisation approaches that have been provided, the following activities and the information needs connected to them
serve as the basis:

e Design (such as conveying strategy or comprehending cause-and-effect linkages between measurement objects)

e Carrying out the plan (such as alerting and persuading important parties)

e Application (such as sharing and analysing outcome of measurements)
Update phase of performance measurement procedure is eliminated from study since it replicates aspects of previous three
stages. PMS implementation has two main components: technical and social. The latter is the focus of this investigation. This
study only compares trend analysis, benchmarking, and goal analysis in the use phase of performance management.
Examining management performance information utilisation is another focal choice. Ad-hoc information demands that may
use measurement data are not covered in this study. It is also important to note that interpreter personality affects
visualisation form applicability in addition to management task. This study does not cover this. Since prior research has
focused on confined laboratory tests, interview and case studies may give a better understanding of the benefits of
visualisation approaches in real management contexts (Zhu and Chen, 2008). Five performance measuring examples from
2007-2014 are available to this investigation. The Appendix details case situations and development efforts. The initiatives
developed measuring systems (or their use) rather than investigating visualisation application. These programs focused on
meeting management information demands using well-defined metrics rather than creating information systems. This study
uses field notes, observations, and firm-specific documentation from 70 workshops and training sessions to demonstrate and
assess visualisation approaches where suitable. The example projects did not use visualisation techniques in all activities
(particularly PMS implementation), hence literature study is used to analyse relevant visualisation strategies. PMS design,
implementation, and use are explained using performance measurement literature.
Visualization and PMS development process

Strategy drivers and success factors are often discussed in PMS design (Cocca and Alberti, 2010; Tung, 2011).
Because measurements should match plan. The confusing overall image of measuring items makes it difficult to implement
strategy at the operational level, especially in large companies (Kernbach and Eppler, 2010). We must solve this. A municipal
manager in Case 1 remarked that personnel must understand the rationale behind a PMS and the links between strategic and
operational measurement. Visualisation helps explain actor-organizational-level-entity relationships and measurement object
cause-and-effect connections. These visualisations can help with double-loop learning and approach questioning (Grafton et
al., 2010). Most individuals said map visualisations helped with examples 1-3 because they displayed additional phenomena

to analyse. The case 2 measurement development workshop attendees used the maps to better understand and prioritise
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measures and analyse the current state of measurement (i.c., areas where functional measures for strategy drivers, such as
employee competencies, are lacking). Figure 2 shows a map diagram from example 2. It focusses on productivity

considerations, a key success element.

Productivity
USIOMmer
ood condition Cﬁt&mer satizfaction
of custorners ry =
Happiness of
cusiomers Cost efficiency Output
quantity
Service quality
Ciutput
magnitude
Empioyes Resources

compelence used

Almosphens in

SEMice provision Warking Utilization of
almosphare rEsources

Figure 2 Map depicting the many factors that have an impact on production in case 2
It is possible to guarantee the PMS's balance and have a systematic approach to metric creation by using visualised
measurement frameworks such as the BSC (Van Aken et al., 2005; Cocca and Alberti, 2010). Using these frameworks will
provide you both of those benefits. However, case 5 was the only one that made use of a formal measurement framework,
and that was mainly due to the external standards imposed by the directing ministry. Regarding the other cases, the technique
frequently yielded adequate measurement views, even in the absence of a specific measuring framework. A thorough
comprehension of the causalities between measurement items is essential for the effective development of PMSs. In addition
to being great for showing causalities, tree diagrams are great for showing the components of key performance indicators
(KPIs). One of the key performance indicators (KPIs) for the entire company, cost-efficiency, was found to be best
represented by a tree diagram, as shown in Figure 3. The fact that the image showcased the proposed information system's

drill-down capabilities was something that the case 3 representatives really liked.
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Figure 3 Diagram of a tree from case 3
Both examples 1 and 3 made good use of non-traditional map types with the more conventional strategy maps. These maps
comprised illustrations of the three tiers of management (operative, middle, and top) along with broader perspectives of

performance and the linkages between them. Such visualisations also helped highlight horizontal processes and showcase
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synergies and collaboration between departments. Figure 4 shows the first instance’s map, which includes three tiers of the
organisation and the top-down and bottom-up connections proposed for each level in terms of measurements. Certain kinds

of arrows were used to represent the bottom-up collected measurements.
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Figure 4 Map of the strategy for case 1

According to some sources, a project management system should include all essential business processes and departments
(Van Aken et al., 2005; Cocca and Alberti, 2010). The ability of map visualisations on organisational linkages to connect the
dots between individual workers' work and the strategic success elements established at the highest level of the company was
demonstrated. Furthermore, case 1 and case 3 representatives noted that the map visualisations helped them avoid
duplicating PMSs across different organisational levels and units. For each stage of inspection, this may make it easier to
create concise and managerially useful PMSs. On the other hand, different visuals may serve to emphasise this part of PMS
design more effectively. To better understand the functions and relationships inside an organisation, actor network maps
have been suggested. You may accomplish this first, before you even think about creating a strategy map or establishing
measurement items. When it comes to the design of measurements, visualisation seems to be less helpful than it is when it
comes to defining and comprehending what is assessed. Another thing to keep in mind is that visualising achievement is not
necessary nor guaranteed. Visuals appear to lend credence to the conveyance of an ideal PMS framework, nonetheless.
Getting management and staff on board and committed is crucial for a PMS's social implementation (Cocca and Alberti,
2010; Tung, 2011). According to Van Aken et al. (2005), it is important to provide staff with precise definitions of
measurements. In scenario 2, the map visualisations mentioned earlier were employed for training new PMSs. During the
implementation phase, they were seen as just as helpful in explaining the measurement rationale as a whole. down an effort to
dispel the myths surrounding complex mathematical formulae and measurements, map visualisations honed down on the
objects and phenomena associated with measurements, as well as the relationships between them. It is important to explain
the reasoning of PMSs to employees who aren't always well-versed in accounting or strategic management, since cross-
functional representatives have been proposed to help with PMS implementation (Van Aken et al., 2005). Since biases and
opposition to measurement could have deeper cultural roots, communication must address more than just logical or rational
concerns. Since visual metaphors influence the interpreter’s thoughts and emotions, they are seen to be potentially valuable.
The case development initiatives that were evaluated, however, did not make use of such visualisations. Since the interpreter
must first accurately mentally recreate the shown visualisation, visual metaphors are considered an indirect kind of
communication (Kerbach and Eppler, 2010). Existing knowledge may be applied to new domains with their help.
Knowledge can be better conveyed and retained when presented in an easily digestible visual metaphor (Eppler and
Burkhard, 2007). Their potential usefulness in assisting with the implementation phase, particularly in cases where

participating employees lack knowledge about performance assessment, suggests that they should be tested.
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There are a variety of management uses for performance data in the usage phase. The findings of measurements do not have
any relevance without further comparisons. Performance benchmarking is aided by comparing the outcomes of
measurements taken by different parts of an organisation (Najmi et al., 2005). When looking to keep tabs on previous
performance (Tung et al., 2011) or examine the effects of previous decisions (Van Aken et al., 2005), trend analysis of
measurement outcomes is a good bet. One technique to find out what needs fixing is to understand the gaps between the
goals and the results (Grafton et al., 2010). We need to use various visualisation approaches for each of these investigations.
The second scenario used bar charts to show the variations and similarities in individual numbers, which helped with the
comparison of outcomes across organisational levels. Displaying these figures to staft members often sparked a conversation
about how the units' operational conditions, amenities, and client attributes differed, which in turn helped to identify areas

for performance improvement.

Conclusion

Visualisation strategies have been shown to be useful psychological aids for improving performance under pressure
in a broad variety of fields, including athletics, academics, and the performing arts, amongst others. Visualisation, which has
its origins in solid theoretical frameworks such as psychoneuromuscular and bio-informational theories and is backed by
neurophysiological data, helps individuals to mentally rehearse activities, manage emotions, and enhance their self-confidence
when confronted with tough situations. Visualisation exercise that is both systematic and consistent has been shown to
increase attention, reduce anxiety, and boost task performance, according to the research that has been conducted. But the
efficiency of these strategies is contingent on a number of elements, including the capacity to visualise, the viewpoint that is
utilised, and the difficulty of the job. The advancements that have been made in the fields of neurology and technology, such
as neurofeedback and immersive simulations, have opened up intriguing prospects for further refining and personalising
visualisation tactics. Even though it has many advantages, visualisation is not a solution that can be applied universally. It is
necessary to have supervision, individualised training, and integration with other cognitive-behavioral methods in order to
get the best possible impact. In the future, research should focus on bridging gaps in long-term efficacy, resolving individual
variations, and investigating applications that span other disciplines. In conclusion, visualisation methods are an effective,
easily available, and scientifically established method for enhancing human performance while subjects are under duress.
They have the ability to enable individuals to convert stress into strength and potential into greatness when they are

implemented in ways that are suitable.
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