[bookmark: _Toc530928859][bookmark: _Toc503693336]Postural Balance Control: What Iis Iit and Hhow Ddoes Iit Wwork? 	Comment by Dr. Justin: You said that you are willing to follow either Chicago or APA style (I’m going with APA). Remember that neither style guide calls for headings in a color different from the text.

For most of us, being physically balanced is as normal as any other physical process, like tasting the food we eat, smelling something or hearing a sound. Our senses are just there, automatically reacting to our environment ever since we developed them as infants. While infants struggle at first to stand and walk, they gradually get such good hold of their posture that challenging the sensors of balance becomes a fun game for them. As adults, we seldom think consciously about our ability to control our posture until a bump in the sidewalk causes us to stumble.suddenly shows up without our notice. In those instances, we momentarily become aware of the uncontrolled state of our body until we regain balance and carry on, probably more conscious of our balancing system than we were before. In other instances, sickness or injuries occur, which cause long-lasting or permanent damage to the postural control system. The system can often compensate for its dysfunction – for example, with greater application of visual or vestibular information – while in other cases, people become permanently subject to loco-motor disabilities. Though the postural control system may appear to have a relatively simple function, it is safe to say that its mechanisms are quite much more complex. 	Comment by Dr. Justin: This implies a process – is that really the case here? Don’t new borns come into the world with all their senses operating? They don’t develop sight, for example – they can just see.
According to Lacour et al. (2008), the posture-control system manages vestibular (sensory system in the inner ear), visual, proprioceptive (sensory organs in muscles and joints) and somatosensory or tactile (senses of touch) information from the body, in order to position it in space (kinaesthesia) and maintain balance (proprioception). Its function is firstly to build up posture against gravity so that balance is maintained, and secondly to create internal representations of the body in respect to the external world (F. B. Horak, 2006). These functions are dependent on two major mechanisms, which are referred to as compensatory and anticipatory. The compensatory mechanism is activated by sensory events when desirable posture is lost. Unlike the reactive function of the compensatory mechanism, the anticipatory mechanism predicts balance disturbances and responds to these predictions with pre-programmed adjustments of the musculoskeletal system (Anne Shumway-Cook & Wollacott, 2011). The postural control/balance system, therefore, facilitates a complex motor skill thatwhich allows people to control their balance by integrating multisensory feedback with responses that result in compensatory reflexive movements (Cobb, 1999).
The presence of neuronal projections between the vestibular centres in the brainstem, the cerebral cortex and the cerebellar cortex, supports the idea of cognitive-vestibular interaction (Guidetti, 2013). The vestibular system is also closely connected to the limbic system, which regulates emotions, homeostasis (internal stability) and experience memory. 	Comment by Dr. Justin: Isn’t this redundant? All memory is recall of experience (broadly defined), right? How can we remember something that we have not experienced?
Out of the four major sensory systems involved in postural control, the proprioceptive system is perhaps the most mysterious of them all, and is sometimes even referred to as the “sixth sense.”. Proprioception allows us to sense the position and movement of our limbs and trunk independently of other sensory systems (Proske & Gandevia, 2012). 	Comment by Dr. Justin: Is this intended as a quotation from the article? If so, you need to put the source citation here (not at the end of the paragraph), along with a page number.
The brain is responsible for interpreting and integrating proprioceptive information with other sensory signals. Our vision, for example, helps to plan movement ahead of time, andwhile proprioception will carry out the movement accordingly;, while in darkness, our movements are completely dependent upon proprioception. Thus, proprioception gives us a sense of an embodied self, yet it can be subject to illusion: for example, we may believe under certainparticular circumstances that a rubber hand is our own (Costantini & Haggard, 2007). Evidence suggests that proprioception plays an important role in postural control (Grey, 2001; Proske & Gandevia, 2012). Together with proprioception and vestibular function, vision plays a significant role in postural control of balance. When vision is isolated from the proprioceptive and vestibular systems, it has been found that vision is the most significant contributor to balance, playing a bigger role than either of the other two intrinsic mechanisms. The visual system is, however, dependent upon the other systems for optimal balance function, since it is a vital part of a feedback loop that the brain uses to detect body movement in the environment (Hansson, Beckman, & Håkansson, 2010; Wade & Jones, 1997).
The somatosensory system, also known as tactile perception, is also involved in postural control when neural receptors register haptic and proprioceptive information. Tactile perception is highly automated and plays an important role in the selection of postural movement strategies (Fukuoka, Nagata, Ishida, & Minamitani, 2001; F. B. Horak, Nashner, & Diener, 1990). 
The multi-sensory systems responsible for postural control are complex. in themselves. No less remarkable is the brain, which is responsible for interpreting and reacting to relevant signals, as will be discussed in the next section.   
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Postural stability is moreover dependent on the integration of the musculature, the processing effectiveness of the central nervous system (CNS) and intact neural pathways for motor control (Fay B. Horak, Diener, & Nashner, 1989). Information within the CNS travelsgoes to the cortical neurons mainly from the thalamic nuclei, which transmit signals from the spinal cord, basal ganglia and cerebellum and from the parietal and frontal areas of the cortex. These connections are responsible for the co-ordination and smoothing of reflex movements and the regulation of voluntary movement (Kejonen, 2002), but not all of these brain areas are solely involved solely in motor control. 	Comment by Dr. Justin: Is there a reason why you have included Horak’s first name and middle initial, or is it just an oversight?	Comment by Dr. Justin: What is your point in rendering these words in italics? I don’t think the context justifies it.
 Some studies have also found that certain regions of the cerebellum are related to executive function and spatial navigation (Bellebaum & Daum, 2007; Rondi-Reig & Burguière, 2005). The basal ganglia are also believed to control behaviour at motivational level, as established in studies of the immobility of patients with Parkinson’s disease, often referred to as the “paralysis of the will” (Niv & Rivlin-Etzion, 2007). The prefrontal cortex works primarily on sorting conflicting thoughts (executive function) and providing social control of internal states for guided behaviour, but these are also critical in mapping rapidly changing sensory inputs and actions (E. K. Miller & Cohen, 2001). The reason for the activation of several frontal lobe areas is that they are not segregated but are overlapping, which suggests that there are established interactions between motor functions and cognitive processing in the brain. For example, in cognitive aging research, it has been observed that central process-nonspecific abilities, like the training of executive control processes, not only have specific target transfer-of-training effects but can also be broader and operate beyond the targeted domain effects (Karbach & Kray, 2009). Even early disturbances in cognitive processing, as far back as twelve years before clinical findings of cognitive changes in older adults, can be linked to slower gait and gait instability (Montero‐Odasso, Verghese, Beauchet, & Hausdorff, 2012). It has likewise been demonstrated that training forof cognitive dual tasks has benefits for locomotor performance, which supports the theory that motor control is influenced by executive control (K. Z. H. Li et al., 2010). In a review of research regarding the interplay between gait, falls and cognition, Segev-Jacubovski et al. (2011) fouind that most studies using cognitive interventions have transferable positive effects toon the motor domain.  	Comment by Dr. Justin: You need a page number here.	Comment by Dr. Justin: Do you need the initials?
While the postural control system is automatically at work for any physical activity that requires postural balance, the postural control system is easily set off balance when unexpected information needs to be processed. A sudden unevenness in a flight of stairs, dimmed lighting, lack of surface contact or even an ear infection can contribute to physical imbalance. Hence, its primary task, when activated from an automatic or low-level state, is to work as an integrated system to prevent a fall. Imbalance can be precipitated by a problem with proprioception (e.g., infection in the inner ear) or based on kinaesthesia (e.g., ankle sprain); the latter focuses on body movement while the former focuses on body awareness and behaviour. This makes kinaesthesia hypothetically more behavioural and proprioception more cognitive in their respectiveits functional roles (Konradsen, 2002). Moreover, a growing body of research has demonstrated that the process of maintaining or regaining postural stability requires considerable cognitive resources that impinge upon ongoing  information processing (Brauer et al., 2001; Rankin et al., 2000; Siu & Woollacott, 2007) and is therefore likely to have psychological outcomes.
Bodily output, such as posture alone without specific balancing tasks, is known to influence attitudes in a low-effort process (Briñol & Petty, 2008). In a study on the effect of erect vs. slumped posture on self-evaluation, sitting posture is found to have the ability to affect message-relevant thinking, including susceptibility to persuasion and also what people think about their thoughts, or meta-cognitive processes (Briñol, Petty, & Wagner, 2009). From the other end of the processes, where cognition will influence postural control, only a few studies have been published. A study worth mentioning was done by Horslen and Carpenter (2011), who found that emotional arousal contributes to postural control. When subjects stood quietly watching affective pictures while being monitored for centre of pressure and electro-dermal activity, it was found that the frequency of postural response was increased solely with arousal, unrelated to valence. The postural effect found in their study can be paralleled with situations of high arousal, such as standing at the edge of an elevated platform. Another study, which incorporated physical balancing, was conducted by Scarpa et al. (2011) to examine the effect of postural training on self-perception. The study revealed that women’s attitudinal state of body image improved after doing low-calorie postural balance exercise in comparison to women who read a newspaper for the same amount of time (Scarpa et al., 2011). As little as one hour of postural correction exercise, which was aimed at balancing the kinetic chains of the locomotor system, was found to have an immediate positive influence on participants’ feelings about their appearance. compared to how they normally felt. While these results demonstrate a positive effect on self-evaluations from the concentration of body stability, the opposite effect can also be found when the postural system is set out of control.  	Comment by Dr. Justin: It isn’t clear what you mean by this.	Comment by Dr. Justin: I don’t understand what this means. You mean it didn’t involve a great deal of effort? If so, a term like “low-intensity” might be better.	Comment by Dr. Justin: Are you referring to a single exercise, or a series of them? If the former, you need “a” before postural; if the latter, you need “s” at the end of exercise.
A negative effect on balancing in older adults hais been demonstrated to be result in temporal anxiety and the fear of falling (Hadjistavropoulos et al., 2012). When older subjects were conditioned for high anxiety by walking on an elevated platform, they had poorer balance performance than subjects walking on the floor. Less stable gait was also observed among participants in a high- anxiety condition during dual tasking (Hadjistavropoulos et al., 2012). The negative consequence of imbalance is also the conclusion of Huffman et al. (2009) when they demonstrate that a threat to posture can also modify cognition, dependent up on the context of the threat. They propose that postural threats, such as standing on an elevated surface, do influence both postural control, affect and cognition in such a way that more conscious control and postural adjustments are required (Huffman, Horslen, Carpenter, & Adkin, 2009). This effect may also be moderated by the fact that each individual has a unique set of resources and system restraints to control posture. While people may all have the same postural control system at their disposal, some may rely more heavily on certain parts of the system than others.  Due to this uniqueness of application, the capability ofto keeping balance and postural orientation can become context-dependent for individuals. In many cases, this may cause varying cognitive resource availability at the time of postural system activation (F. B. Horak, 2006). The reason for this may be due to interactions between motor functions and cognitive processing in the brain, as is discussed in the next section. 
[bookmark: _Toc503693347][bookmark: _Toc530928861][bookmark: _Toc503693338]An integrative theory of prefrontal cortex function

Miller & Cohen (2001) argue that cognitive control is the primary function of the prefrontal cortex (PFC), and that control is implemented by increasing the gain of sensory and motor neurons that are engaged by task- or goal-relevant elements of the external environment. The prefrontal cortex works primarily on sorting conflicting thoughts (executive function) and providing social control of internal states for guided behaviour, but is also critical in mapping rapidly changing sensory inputs and actions (E. K. Miller & Cohen, 2001), such aslike an imbalanced state. The reason for the activation of several frontal lobe areas is that they are not segregated but rather have an overlap, which suggests that there are established interactions between motor functions and cognitive processing in the brain. For example, in cognitive aging research, it has been observed that central process-nonspecific abilities, like the training of executive control processes, not only have specific target transfer-of-training effects, but can also be broader and go beyond the target domain effects (Karbach & Kray, 2009). According to Miller and Cohen (2001), the selective attention mechanism (looking for a specific colour in a mix of colours) is in fact just a special case of cognitive control – one in which the biasing occurs in the sensory domain. Depending on their target of influence, representations in the PFC can function variously as attentional templates, rules, or goals, by providing top-down bias signals to other parts of the brain that guide the flow of activity along the pathways needed to perform a task. Based on this theory, it is possible to suggest that biasing can originate from the sensory domain (like the postural control system), which provides signals to other parts of the brain (such as those related to decision-making) for guidance in a cognitive process of a different domain. The theory of integrated prefrontal cortex function offers an explanation for interference between motor action and cognition without taxation or resource limitations. In this case, it can be said that the motor signals that are responsible for a cognitive bias, evenyet without knowing what cognitive outcomes it may lead to during imbalance. 
[bookmark: _Toc530928862]Conclusions about postural control research and cognitive effects
In conclusion, it seems clearcan be said that there is some neurological evidence for a relationship between cognition and motor control resources. To date, most of the research in this area has focused on the consequences of losing balance and how to prevent such events. The aim of mostthe majority of the above studies has been to improve knowledge about the cause and prevention of falls; and they are hence, they are most frequently found in the fields of gerontology and physical therapy. However The interesting fact is that, when available studies are compared, it can be concluded that training a locomotor task alone is less effective than dual-task training where the second task has a cognitive load (Segev-Jacubovski et al., 2011). That is to say that our balancing system is designed to operate concurrently with other bodily and cognitive tasks. 
The research findings underline the fundamental function of the postural control system:, namely, to automatically maintain posture and avoid falls, so that people can attend to other coinciding tasks. However, the extent to which the postural control/balance system may influence cognition has received little scientific examination.is still an understudied area. The few postural studies available thatwhich consider cognitive capacity and psychological effects, such as anxiety and self-perception, have mainly focused on areas of causal relationship to gait or body kinetics. Due to neurological findings which pointing towards the integration of brain areas involved in both postural control and executive function, it can be supposedpostulated that system interference can take place even when an unrelated cognitive process is involved.  The research questions of this dissertation, which pertain to the degree of balance effort, the duration of effect, and cognitive interactions, are intended to addressthus put forth in response to the knowledge gap that exists in the postural control literature. There is a needroom for studies that can demonstrate the relationship between postural balance and the cognitive domain, such as impulsiveness, choice heuristics and perception. It is possible that varying degree of postural balance can influence choice for a specific duration of time and make consumers either more poised or more agitated in their decisions, due to a cognitive bias inflicted by the postural control system.
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Before entering the discussion of possible cognitive outcomes from an imbalanced state, it is useful to inspect the fewlimited number of studies that do make a causal link between balance and consumer behaviour. The concept of balance, much less physical balance, has rarely been used in consumer research., much less physical balance. In 2005, Chernev studied attribute balance as a reason for choice, which was an extension of previously articulated context effect models (Chernev, 2005). Chernev showed that attribute balance moderates the impact of justification on the strength of aversion and trade-off contrast. Hence, an option with balanced attribute value of 50/50 is perceived as less extreme than an option of 70/50, for example. It appears that to date, in the consumer literature, balance has been associated conceptually with equilibrium or compromise (Simonson, 1989) rather than with the physical exertion. of body parts. A seminal study by Larson and Billeter (2013) is the first consumer research article to study physical balance specificallyin particular. Their study suggests that the mere experience of physical balance, regardless of whether it is cognitively primed or triggered by physical activities, can affect consumer decisions regardingtowards the available compromise options. The authors propose that the concept of balance is metaphorically linked in the mind to the concept of parity, as it can be activated through physical activity or semantics. The activation is therefore not dependent on a specific bodily state, as embodied cognition theory would propose, but rather derives its findings from the domain of conceptual metaphor theory. According to Lakoff and Johnson (1999), the conceptual metaphor paradigm suggests that many abstract concepts are structured in the mind through metaphoric association with other, more concrete, concepts. Due to these conceptual connections, a target concept thatwhich is associated with a physical concept also becomes accessible, and potentially influences behaviour or judgment (Larson & Billeter, 2013). As a result of the conceptual associations between physical balance and parity, any activity that activates the concept of physical balance should also increase the accessibility of the concept of parity or equilibrium. The findings might suggest that the activation is neurologically influenced by both kinaesthesia (i.e., physical stimuli) and proprioception (i.e., semantic brain stimuli). The weakness of this study, however, is that the output is only tested in termsthe scenario of a consumer choice between computer printer attributes., This which for the most part would usually be considered a high- involvement decision, with little reliance on automatic processing of affective choice alternatives. The authors also make the assumption that the activation of balance is unrelated to effort, so that regardless ofit is not of importance how demanding the balancing task is, as it will always result in metaphorical activation of the balancing concept. Hence, the study tests balance under the conditions of modal priming, rather than direct state induction. As previously discussed, the latter is broader in its effects and will fit more than one context, unlike modal priming. According to Larson and Billeter (2013), the balance effects are caused when mental activation of balance is high, regardless of whether a person is experiencing balance or imbalance.  As a modal primer, the accessibility of parity mediates the relationship between the activation of physical balance and compromise choice, but we do not know whether imbalance, treated as a direct inducted state, can influence other cognitive domains. The nextfollowing section discusses why and how construal level theory can explain a link between physical balance and cognitive processing.  	Comment by Dr. Justin: Should this be “directly induced?”
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Construal-level theory (CLT) suggests that time, space and social distance are forms of subjective experience that constitutewhich are different dimensions of psychological distance (Trope & Liberman, 2003). As human beings, we are able to think about the future and reflect onver the past, and we can distinguish between distant and close locations and we can consider other people´s perspectives. These thoughts are examples of processes that are distant from the present experience of an individual. It is proposed that suchthese thoughts, whichthat are beyond the present and internal, represent a span of psychological distance from the point of “here and now.” People´s point of reference is the self, which finds itself at a certain place in a certain time. Hence, in the context of construal level theory, variability in psychological distance has a starting point atin zero distance, which a person may experience here and now. Due to its basis in the self, the zero-point distance is also sometimes as referred to as egocentric. For experiences to be considered as more psychologically distant from the self-absorbed present, a subconscious process takes place, causingmakes people to perceive them as more distant. These objects or events can be removed from the present-self experience in dimensions of time, space, social distance or hypothetically. The further detached an event is from the present experience, the higher (more abstract) the level of construal of the event is. High construal, in contrast to low construal, can therefore make us consider objects to be further away and the occurrence of an event to be less likely. compared to low construal. This is aAccording to Trope and Liberman (2010), this is the way in which people plan for the distant future, recognise other people´s views and evaluate hypothetical alternatives. While our experiences are limited to “here and now,” we can in the present make predictions about the future and consider what might have been. According to construal theory, we use similar mental construal processes when considering different psychological distances. The researchFindings suggests that construal level is based on a generalizable, bi-directional association. A written text with abstract descriptions of a future event (enjoying a beautiful sunset at the beach) in contrast to a concreate description (putting on suntan lotion at the beach) can for example, in a following assignment make people consider the social distance between them and co-workers to be either short or long. When an event is close, or distal, on one dimension of psychological distance, and is also judged to be close or distal on another dimension, it is referred to as the distance-on-distance effect (Dengfeng Yan, 2014). This means that manipulations of construal can affect distance perceptions in the same way thatas the distance of an event in time can influences its construal (Wakslak et al., 2007).	Comment by Dr. Justin: The principal subject of this sentence is “abstract.” You need to tell us whether an abstract description causes people to consider the distance to be shorter or longer, not give us a choice between outcomes.
The changes in the level of construal of an object can therefore alter the way the object is appraised. For example, according to the theory, a series of “why” questions will lead to increasingly abstract responses, while “how” questions will lead to increasingly concrete answers. Under high levels of construal, objects and activities are more likely to be evaluated in terms of their overall desirability, whereas with lower levels of construal, evaluations will be related to object feasibility (Tuan Pham et al., 2011). It is believedgenerally proposed that the abstraction of high-level construal reminds people of their overall, lifelong values, which can reduce the urge to give in to temptation (Fujita & Han, 2009). Higher levels of construal tend to produce evaluations more in terms of potential advantages;, whereas at lower levels of construal, disadvantages tend to be of greater importance. Researchers have also argued that high construal processing decreases present bias, resulting in decreased impatience. The opposite is held to be true for compared to participants primed with concreate low construal. Among many construal outcomes, Pham et al. (2011) have demonstrated that states of relaxation increase the monetary valuations of products. The effect is probably caused by differences in people’s relaxed and non-relaxed mental construal of product value. Relaxed people have a higher level of abstraction, which is reflected in their increased product value perceptions. Similarly, physical balance should offer an opportunity to differentiate between high and low levels of construal, because it is heavily reliant upon sensory information regarding a person’s bodily experience in the present moment. A balanced still stance may, similarly to relaxation, influence the activation of the autonomic nervous system, the level of muscular-skeletal tension and the degreesense of pleasantness and detachment (Tuan Pham et al., 2011). 	Comment by Dr. Justin: It’s not clear to me what this means. Are you saying that relaxation causes us to estimate the price of a good to be higher than otherwise, or does it mean that they are willing to pay more money for it than otherwise? You need to make “monetary valuations” less ambiguous.	Comment by Dr. Justin: Okay, so this it what it means – but I had to read four more lines to get there. A clearer definition above would be good, I think.	Comment by Dr. Justin: I think you mean “pleasure.” Here’s why:
https://www.merriam-webster.com/thesaurus/pleasantness

Presumptively, physical balance control offers an opportunity to distinguish between proximal psychological distance when our balancing system is either preoccupied with controlling imbalance (low construal) or relaxed during a stable stance (high construal). Stable stance as effortless balance control can be considered a form of relaxed state in which evaluations become more abstract, whereas imbalance with increased present sensory information should encourage less abstract representation. Hence, in an effortless stable stance, subjects would favour products that are abstractly presented, and consider rewards in the future of greater value. Therefore, physical balance, on a continuum from effortless stable stance to uncontrolled imbalance, could demonstrate a bi-directional relationship with psychological distance. Research has in supports this prediction found sensory information to be linked to construal level theory. Kardes, Cronley and Kim (2006) have, for example, demonstrated how consumer judgment processes can depend on the amount of sensory information that is available at a given time. The physical presence of products elicits concrete, low- level construal, whereasile verbal brand names alone prompt abstract, high- level construal. Emotions have also been shown to influence construal levels. As emotional intensity increases, perceived psychological distance is reduced (Van Boven, Kane, McGraw, & Dale, 2010).	Comment by Dr. Justin: A better word would be “presumably,” IMHO. There’s a fine distinction between the two words, but it is a distinction nonetheless.
https://www.merriam-webster.com/dictionary/presumptively#examples
In conclusion, a range of studies has confirmed that construal level theory is applicable to at least four dimensions of psychological distance (time, space, social distance and hypothetically). ResearchFindings suggests that individuals rely primarily on high-level information when forming predictions, evaluations and behaviour intentions for distant events where as the low-levels construal information is incorporated in near events decision making about near events. Following fromIn line with the research of Kardes, Cronley and Kim (2006) it is proposed that the increased amount of sensory information produced by imbalance will elicit lower- level construal.
In theory, whatever consumers are thinking about (comparing brand preferences, for example) is construed as near or distant, depending on that person’s current construal level. That means that brandthe preference of the brands in a comparison is less about specific brand attributes and more about the psychological distance with whichthat the consumer is approaching the brand comparison with. That also means that if psychological distance is altered,(e.g., for example through physical imbalance), consumers may change the way they compare the brands, dependingent on whichthe balance state they are in. 
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The conclusion of thise theoretical review is that our balance system works on a continuum from effortless stable stance to arduous imbalance. Activation of the balance system involves a multi-sensory process, that has been demonstrated to influence decision-making. How the physical balance system can intervene with higher- order cognitive processes can be explained in terms of construal level theory. As Trope and Liberman (2010) have suggested, our senses can have proximal or distal features that affect how wethe individual will experience the directness and proximity of a stimulus. The starting point of an experience is anchored on a zero-distance point referring to what is sensed here and now. In line with Trope and Liberman (2010), it is proposed that our senses are mapped along spatial distance according to the maximum physical distance of the sensed object, which aeffects psychological distance in the same order. For example, objects that are tasted and need to be in touch with the body will be associated with low-level construal, whereas the distal sense of sound could be associated with high-level construal and psychological distance. It follows that imbalance activates a greater amount of proximal sensory information. 	Comment by Dr. Justin: You’re using first person plural (“our”) above. It’s good to be consistent, at least within the same sentence.
The sense of balance is unconscious during normal posture and therefore neither experienced as neither distant nor proximal. On the other hand, imbalance is sensed as a proximal, and should therefore be associated with low construal. The premise is that the frequency of sensory signals from the balancing system influences the sensory experience from being proximal or more psychologically distant. Construal level theory has also been widely tested in a variety of settings, which offers the opportunity to use multiple outcome variables to measure the construct in the context of consumer decision-making. (Wakslak et al., 2007).
[bookmark: _Toc530928866]Dissertation Research Questions 
The following research questions are based on the rationale presented in the foregoing literature review and analysis, and are the basis for the three studies – two planned and one1 developed based on the findings of the first two that are presented below:
RQ 1: Does the experience of physical imbalance alter construal levels in the domain of consumer choice?
RQ2: Does the experience of physical imbalance have a subsequent effect on construal levels in the domain of consumer choice?
RQ3: Are there interacting factors that affect the relationship between the experience of physical balance and construal levels in the domain of consumer choice?

Of note, research in human physiology points towards greater improvements in physical balance if a person is trained simultaneously with an unrelated cognitive task. However, this stem of research has mostly focused on the capacity of people have to attend to a cognitive task andtogether with a balance task simultaneously, rather than how behaviour might be influenced. In physical therapy research, for example, the precision of a calculation task during imbalance has been studied without considering what practical consequences a decrease in cognitive capacity might have for the individual. Past studies have revealed that executive function can be affected by imbalance and vice versa, particularly among older people (Hamacher et al., 2015; Mirelman et al., 2012; Segev-Jacubovski et al., 2011). These findings strongly suggestinstigate that postural control shares resources with both motor activation and other unrelated cognitive processes (Lacour et al., 2008; Muraven & Baumeister, 2000; Siu & Woollacott, 2007).  It is, however, unknownexplained what kind of cognitive outcomes such interference may have on evaluations and behaviour. This dissertation takes current research a step further by studying the relationship between physical balance and consumer decision-making. More precisely, with the application of construal level theory, the relationship between physical balance and level of abstract thinking will be tested. Can change in physical balance influence decisions regardingaccording perceived psychological distance? In line with previous theoretical argumentation, the research questions are derived from a hypothesizedtical relationship between sensory processing and construal level. 
The three research questions are assessed in three sequential studies. First, RQ 1 is addressed by examining varying degrees of physical effort with two measures of construal level. To follow up on the results from RQ 1, studies were designed with emphasis on physical imbalance as a strenuous physical condition and construal outcomes limited to two momentary tasks. A consecutive task was including in the studies to address RQ2.
In the following section, the above research questions are translated into hypotheses, which are systematically tested in consecutive studies. The aim is to increase our knowledge of the effects that experiences of physical balance can have on cognitive processing in the context of consumer behaviour. The third research question – developed as a follow-up to the findings in Studies 1 and 2 - pertain to the interacting relationship between self-confidence and imbalance. This research question will be revisited later. in the paper.
[bookmark: _Toc530928867]Hypothesis governing the Design of Studies 1 and 2 

The experience of balance is governed by the balancing system, which is comprised of several interrelated neurological processes. Though the sense of balance is a multisensory experience, this research is based on the premises that people can focus on a single sensory experience during the stimulation of more than one sensory systems (Elder et al., 2017; Olivetti Belardinelli et al., 2009). Since imbalance is the activation of a proximal sensory experience, it is proposed tohat it will have closer psychological distance in any of the four dimensions (time, space, social distance and hypothetically) due to the distance-on-distance —, for instance, by transferring spatial distance to distance in time or probability. The state of imbalance is thus being present in a low construal where preference for the present will be manifested. Hence the following hypothesis is proposed: 
H1: An imbalanced condition induces low- level construal
The first hypothesis seeks to test the relationship between imbalance and low-level construal. It can be postulated that increased frequency of neuron -signals from an imbalanced condition leads tofacilitates for low construal, making closer psychological thoughts more prominent as sensory experiences become more proximal (Trope & Liberman, 2010a). The closer sensory signals are experienced, the shorter the psychological distance should be perceived during evaluation of the environment. In line with Elder et al. (2017) the conscious activation of imbalance is postulated to have greater psychological proximity, just as taste is found to have closer distance than auditory sensation. 
On the other hand, effortless balance is considered more distant, since it does not require the same level of physical balance activation and therefore is not as egocentric as imbalance. In order to test this proposition, a condition of minimal balance effort needs to be compared to a control condition of effortless still stance. This leads to the following hypothesis: 
H2: An effortless balance condition induces higher- level construal
Prior findings suggest that when balance corrective muscular activity is decreased, the balancing system has greater capacity to process proprioceptive and tactile sensory information (Berrigan, Simoneau, Martin, & Teasdale, 2006). The possible mechanism behind this relationship might be a neural-transfer effect from a motor domain to unrelated cognitive processing (Miller & Cohen, 2001). As the balancing system has less muscular-skeletal tension, cognitive processes may increase the sensation of pleasantness and detachment. Hence, in a balanced condition, subjects would be more relaxed and have higher levels of construal and less desire for immediate outcomes (low construal level). Pham et. al. (2011) have shown how a relaxeding state can increase construal levels, with greater value put on product monetary valuations,. product attributes and monetary.	Comment by Dr. Justin: See earlier note on this. In this instance, I think you mean something like “tranquillity.”	Comment by Dr. Justin: Are you missing a word here? Or do you want to cut “monetary,” since you’ve already used it in this sentence?
In this condition, participants need to maintainkeep a standing posture that is effortless, with minimum muscular strain (e.g., in the neck, shoulders and lower back). This leads to theA following question of whetheris if the construal effect only emerges during sensory activation, or if the effect attenuates with decreased sensory activation. While most construal level studies will measure psychological distance immediately after stimuli, testing for construal effects caused by balance activation will have to start as a dual task before it can be measured after the balance intervention. Hence, it is necessary to consider the construal effects during and immediately after physical balance has been manipulated, with the following hypothesis: 
H3: The Bbalance- induced construal level effect is momentary  
Since psychological distance is expected to be influenced by the proximal experience of imbalance, it is predicted that the effect will attenuate immediately or soon after the sensory stimulation of imbalance stops. Construal level theory proposes a relationship between sensory closeness and psychological distance. For the relationship to be established, it is probable that sensory activation in relation to balance must be concurrent. However, there is evidence for consecutive cognitive outcomes in studies on body posture control, which requires a hypothetical test of the attenuation of construal effects (Briñol et al., 2009; Scarpa et al., 2011). 




[bookmark: _Toc530928868][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction to studies
[bookmark: _Toc503693356]
In the following sections, a detailed description is given of the first study out of the studies conducted for the purpose of hypothesis testing of the relationship between physical balance and cognitive influence. The theoretical foundation for the research isare outlined, and a full description of study design and results are given. Finally, Sstudy 1 results and suggestions for further studies are discussed. 
[bookmark: _Toc503693357][bookmark: _Toc530928869]Connections between Physical Balance and Construal Level
Balance control research is dominated by studies on the role of the postural system in gait and balance performance. The research agenda has focused onin particular provided knowledge about how falls in older adults and those with vestibular dysfunction can be prevented. Most of the studies are of a clinical nature, and are therefore primarily concerned about empirical results, rather than theoretical explanations for the mechanisms that might influence balance (causal relationships, mediators and moderators). The evidence for the relationship between physical balance and cognition (e.g., decision-making and choice) has been explored to only to a limited extent. However, the relationship between cognition and physical balance is significantly important when it potentially effects human behaviour and cognition. Recent neurological research has increased our understanding of how sensory signals interact with cognitive processing (Chong et al., 2010; Karbach & Kray, 2009; Serrien, Ivry, & Swinnen, 2007) and how the relationship between the two can also be bi-directional. This dissertation is founded on neurological research and builds further on the notion that our perception of the physical world can also activate a sense of psychological distance (Elder et al., 2017) The goal is to test and analyse the relationship between physical balance and level of abstract thinking in accordance with construal level theory. Can balance control influence our abstract thinking in such a way that consumer decision-making can be affectedltered? The abstract thinking here referred to is derived from relationship between psychological distance and the extent to which people's thinking about objects and events is either abstract or concrete (Trope & Liberman, 2010a). The general idea is that psychological distance, regardless of whetherif it is measured in time, physical space or as hypothetical distance, affects the extent to which we think about a concept in abstract or concrete terms. The connection between physical balance and psychological distance is based on the assumption that the sensation of imbalance is experienced as a proximal activation of the balance system. In a similar way as the sensation of touch being experienced as closer than smell, it is proposed that the imbalance will activate perception of psychological proximity. Prior research onAs known from construal levels research has shown thatcan psychological distance aeffects consumer perception and decision-making. Therefore, an important question is whether physical balance suspected to influences consumer choice as perceived psychological distance is altered. This dissertation firstly asks whetherthe question if the experience of physical imbalance can alter construal levels in the domain of consumer choice. Secondly, if the answer to the first questions is affirmativepositive, a subsequentfollowing question is whetherif the experience of physical imbalance effects construal level momentary or beyond physical balance activation. 	Comment by Dr. Justin: This doesn’t make sense in the present context. Might it be wise simply to cut it? The sentence makes syntactic sense that way.
The control of physical balance can be defined in severaldifferent ways: for example, as the state of equal weight distribution or as a controlled body position (Schafer, 1983). More often, balance is related to the equilibrium in which the forces of opposite directions are in agreement. However, when described strictly in terms of physiology, perfect balance is a state in which the force of gravitation is concentrated in a straight line from the head, through the body, with the legs providing maximum support for the upper body down to the feet as the base of support (Shepherd, 2001). In this position, maximum weight is resting on the skeleton rather than being compensatively being carried by muscles (Thornquist & Bunkan, 1991). Research suggest that as muscular activity is decreased, the balancing system has greater capacity to process proprioceptive and tactile sensory information (Berrigan et al., 2006; Nashner & McCollum, 1985), which may represent a greater feeling of relaxation and distance from the present. 
ConverselyOn the other side, imbalance is when the force of gravityation is unequally distributed across the body so that corrective movement is needed to shift diagonal position in order to avoid a fall (see Figure 2). For healthy individuals, imbalance seldom occurs, unless it is brought on by either an accident unexpected or during slippery conditions. In daily living, imbalance is not a constant threat for healthy individuals but poorour posture may inhibit us from having perfect balance control.  During a quiet stance, theour head is often tilting forward and the upper back slightly bent, so that the force of gravitation is not in a straight line to the base of the body, causing a degree of imbalance and muscle tension. 
[image: ]
[bookmark: _Toc530947819][bookmark: _Toc530947905]Figure 2 Proposed relationship between physical balance and construal level



Therefore, physical balance versus imbalance is not a description of two binary states, but rather a continuum from perfect balance control to so little control that a person is at risk of falling. Perfect balance control is therefore a relaxed state in which evaluations should become more abstract and long-term, whereas imbalance might lead to higher level of concrete and immediate thought processes. Pham et. al. (2011) demonstrate this effect of relaxation on a higher level of abstraction in the context of product evaluation. The possible mechanism behind this relationship might be a neural-transfer effect from a motor domain to unrelated cognitive processing (Miller & Cohen, 2001). As the balancing system becomes occupied with processing neural signals which requiringe fast reactive responses (imbalance), cognitive processes might pick up these signals and integrate them with processing in unrelated domains. A similar effect has been demonstrated by Chong et al. (2010), who found that. According their study, postural sway was greater and the accuracy of a cognitive task was reduced only when participants did subtraction;s and not in a word generation had no significant effectcondition. The finding suggests that competition for similar visuospatial processes is a cause for neural overload, rather than an overall limitation of attentional resources (Chong et al., 2010). In an effortless balanced state, such domain transfer might result in less need for immediate response to instant stimuli, just similarly as when motor domain training decreases impulsivity in high- level decision-making. Hence, in a balanced condition, subjects would demonstrate higher levels of construal, with less desire for immediate outcomes. ConverselyOn the opposite side, an imbalanced condition would demonstrate low levels of construal with greater desirability for immediate outcomes. Therefore, it is hypothesized that CLT explains a bi-directional relationship between balance and imbalance (Figure 1). Hence, the main hypothesis for the proposed study is as follows:
H1: An imbalanced condition induces low- level construal.
The proposition is that activation of a proximal sensory experience will be perceived with closer psychological distance, whereas and on the other hand, effortless balance (minimum muscular strain) promptsfacilitates for greater psychological distance. Hence the following hypothesis:  
H2: An effortless balance condition induces higher level construal.
Furthermore, it is predicted in the last hypothesis that the effect is dependent on physical balance activation resulting in the attenuation of psychological distance effects: 
H3: The Bbalance- induced construal level effect is momentary.  
x	Comment by Dr. Justin: You’ve got extra space here, which is not the case for the line above H3. I recommend removing it.
In summary, the aim of this study is to investigate if an increase in physical imbalance does temporarily reduce people´s perceived psychological distance. This is to say that effortless balance facilitates for more abstract thinking and preference for higher future rewards, while imbalance increases preference for concreate thinking and immediate rewards (see illustration in Figure 3). 
Decision-Making
Psychological Distance
Physical state


[bookmark: _Toc530947820][bookmark: _Toc530947906]Figure 3 Proposed relationship between physical balance, psychological distance (construal level) and decision-making




[bookmark: _Toc503693359][bookmark: _Toc530928870]Study 1

The following is an outline of the initial study addressing the research question presented in the introduction, wherein. Specifically, Hhypotheses 1, 2 and 3 will be tested. First, the purpose of the study is presented, followed bybefore an overview of the design, which is then is given, followed by a discussion ofsection about methodological issues. 
[bookmark: _Toc503693360][bookmark: _Toc530928871]Purpose of the study

Given that the purpose of the research is to investigate the specific effects of physical balance, it is necessary to design a procedure that will have an effect on participants’ balance control, and to do it in such a way that the mechanisms hypothesized to affect construal will be adequately represented.  in the experiment. On the one hand, aA balanced bodily state needs to be induced in such a way that participants have as stable a posture as possible; and on the other hand, a condition which imposes an imbalanced bodily state must also be generated. 
Balance is generally defined as the ability to control the body mass or centre of gravity relative to the base of support (area of ground surface between and beneath the feet covered by the body silhouette) with minimal postural sway (Mooney, 2009; A. Shumway-Cook et al., 1988). Balance emerges from a complex interaction of the vestibular, visual and somatosensory, integrated and modified within the central nervous system (Fay B. Horak, Shupert, & Mirka, 1989; Prieto, Myklebust, Hoffmann, Lovett, & Myklebust, 1996; A. Shumway-Cook & Woollacott, 2000). Furthermore, the muscles close to the base of support are critical for maintaining balance and supporting the body mass against gravity to prevent collapse (Berrigan et al., 2006; Nashner & McCollum, 1985). For the body to achieve optimal balance, the variousdifferent body segments need to be controlled in relation to each other and body alignment must be at the centre of gravity relative to the environment at any given point in time (Shepherd, 2001). 	Comment by Dr. Justin: Do you need the “A” before Shumway-Cook’s last name?	Comment by Dr. Justin: Same question as above.
In the state of balanced standing (quiet stance), the body alignment is optimal in relation to the base of support and therefore little muscle activity is needed to control body segments. The skeleton becomes better balanced, with increased joint approximation and minimum support from muscles and ligaments (Thornquist & Bunkan, 1991). Conversely, when the body has imbalanced posture, muscular activity intensifies and a dynamic interaction withinby the segmental linkage comes into play. Therefore, it is proposed for this study that three conditions will be applied, one for stable postural balance, another creating and a condition of imbalance and  in addition to a control group.  Participants were randomly assigned to one of the three following conditions. Group 1 was a balanced postural group whose membersich was instructed to maintain an effortless posture, as if they had an imaginary line that kept their bodiesy in a comfortable position. Group 2 was a control group, which did not receive any postural instructions. Group 3 was an imbalanced group. Each assigned member which was instructed to stand on one foot while tilting the upper body forward and away from the knee, which was kept upright.  
[bookmark: _Toc503693361][bookmark: _Toc530928872]Method
There are several methodological factors that need to be considered for studies that are designed to explore the relationship between physical balance and cognitive responses.  Following is a protocol for the operationalization of the hypotheses discussed in chapter 3.2. To conduct an experimental study thatwhich tests the proposed hypotheses, we will consider how to make postural balance conditions as an independent variable and how to measure construal levels as a dependent variable.
Firstly, the independent variable needs to be objectively measured in terms of body movement. For this purpose, posturography is used. Posturography is a technique used to quantify postural control ofin upright stance in either static or dynamic condition. To test a hypothesis about imbalance reducing psychological distance, an experimental condition must be designed that puts participant out of balance in a controlled manner, without the possibility of causing injury. On the opposite side of the physical balance continuum, from perfect balance to a physical fall, a condition needs to be designed in which participants have as effortless a still stance as possible. This condition is designed to test the second hypothesis about effortless balance having a positive relationship with increased psychological distance. A control condition without any instructions or mention of balance is used as a comparison between the two experimental conditions. 	Comment by Dr. Justin: You have present tense here and throughout the paragraph, but then you shift to past tense. I expect that either would be acceptable – but inconsistency would not. You need to decide which verb tense you want to use, then employ it consistently.
Secondly, dependent measures need to be selected which participants can easily understand and perform in different balance conditions. The timing of the outcome variable measures can also be of importance, as the duration of the manipulation effect is unknown. In this case, two construal level measures were conducted simultaneously with the balancing task (also referred to as dual-task paradigm), followed by a construal level measure in the form of a discounting task (also referred to as intertemporal choice task) after the balancing task was completed. The third and last construal level measure records consecutively how highly participants value distant rewards. According to CLT, higher value given tofor distant rewards corresponds with greater psychological distance. This last measure pertains to the third hypothesis, whoseich objective is to test whetherif the effect of perceived psychological distance has attenuated.	Comment by Dr. Justin: Past tense.	Comment by Dr. Justin: Perhaps this will be explained later, but for now “discounting” doesn’t make a lot of sense here.
https://www.merriam-webster.com/dictionary/discount

FinalLastly, variables that can interfere with the results in comparison between groups need to be selected, in addition to manipulation check measures of the independent variable.  In the protocol, subjects’ age, gender, perceived physical fitness and self-esteem where controlled for. Participants who reported medical drug use, sickness or balance impairments where excluded from the study.  Table 1, below, provides an overview of the study design for Sstudy 1. 


[bookmark: _Toc530947950]Table 1 Overview of study 1: variables and measures

	Predictor variable	
	Outcome variables
	Control variables

	
Physical balance manipulation measured by Centre of Pressure (std. from centre mm/t)

1. Still stance balance group
2. Imbalance group
3. Control group with no manipulation
	
Dual task construal level measures:
1. Navon visual task of global precedence
2. Construal frame (Wan & Rucker)

Consecutive construal level outcome:
1. Discounting task (area under the curve)
	
1. Rosenberg self-esteem scale
2. Abadie perceived physical fitness scale
3. Current feeling scale (Pham et al.)

4. Perception of physical balance (manipulation check)




[bookmark: _Toc503693365][bookmark: _Toc530928873]Dependent measures: Construal level as a measure of global perception and ad slogan frames. 

[image: ]In this experiment, the state of balance is the subject of study and the main independent variable. Balance instructions are predicted to influence cognitive focus. Hence, variations in physical balance states serve as a construal modifier. After participants had been given the necessary instructions to perform the postural balance tasks as a construal-level manipulation, they were orallyverbally presented with two separate questions for the purpose of construal level checking. Firstly, participants were presented with a variation of the Navon task (Navon, 1977), in which two identical letters which had been constructed out of many small letters 	Comment by Dr. Justin: This is a very common error, but an error nonetheless. “Verbally” means “with words,” which includes both spoken and written communication. “Orally” means “by mouth,” or, in this instance, “by speech.”[bookmark: _Toc530947821][bookmark: _Toc530947907]Figure 4 Example of Navon visual task of global perception

x	Comment by Dr. Justin: You should eliminate the extra space here. I’d do it for you, but your formatting won’t let me.
were shown to participants for approximately two seconds (see Ffigure 3). The two largerbigger letters (T) measured 20 cm x 15 cm and the small letters (x) measured 2.5 cm x 2 cm. The stimuli were presented by the researcher side-by-side on a piece of cardboard at eye level, approximately 1.5 meters away from the participant. During the exposure to the letters, participants were asked “What letters do you see?” The very first answer was recorded and the researcher moved on to the second question. The influence of global/local perception on construal level has previously been demonstrated by Trope and Liberman (2010), where estimates of temporal, spatial and social distance have been influenced by construal levels. As soon as the participants had answered these questions, eachhe was presented with a choice between two different slogans. The researcher gave the cover story that a health studio in the area was considering a new slogan and was asking for help into choosinge between the following two. The participant was asked to indicate which of the two slogans washe preferred: “Enjoy day-to-day health” (concrete frame) vs. “Enjoy lifelong health” (abstract frame). This kind of construal framing has been applied as a construal outcome in an earlier study by Wan and Rucker (2013). The order of the slogans was alternatedcounterbalanced so that half of the participants in each group were exposed to the high-level frame first. 	Comment by Dr. Justin: To be consistent with your use of “cm” above, shouldn’t this be “m?”	Comment by Dr. Justin: Modern academic writing discourages the use of “he” when gender is unknown or unspecified. APA (which I am following here) recommends the following:
 APA recommends several alternatives to the general singular they, including the following:
Make the sentence plural: "Participants indicated their preferences."
Rewrite the sentence to replace the pronoun with an article (a, an, or the): "The participant indicated a preference."
Rewrite the sentence to drop the pronoun: "The participant indicated preferences."
Combine both singular pronouns (he or she, she or he, his or her, her or his, etc.): "The participant indicated his or her preferences." (However, avoid overusing this strategy, as it can become cumbersome upon many repetitions.)
	Comment by Dr. Justin: “Health studio” is not an expression used in American English. Do you mean a “health club?” That’s an American synonym for “gymnasium.”
[bookmark: _Toc530928874][bookmark: _Toc503693366]Dependent measures: Construal level as discounting of monetary rewards 
After answering the first construal level questions, the participant stepped off the force plate and sat down at a nearby table nearby to answer questions about the value that future gains need to have in order to be equal to present gains. The questions were related to a scenario in which the participant was asked to imagine winningthat he had won 200 NOK and. He was then asked to write down how much the amount would need to be if the prize could not be collected until a week or a month later. This part of the study is referred to as the delayed discounting task, in which a discounting function is calculated for each participant as an area under a curve. The steeper the curve, the less area under it on a graph, which represents less value put on future rewards. The area under the curve represents the empirical discounting function as a measure of delayed discounting (Myerson, Green, & Warusawitharana, 2001). The area can range from 0.0 (steepest possible discounting) to 1.0 (no discounting) and offers a simple statistic for comparative purposes between groups (Green & Myerson, 2004). If individuals are willing to put off immediate monetary rewards in exchange for later but higher rewards, their preference is a high construal option.  In such athat case, they discount the future less and the area under the curve is greater (higher number) than for those who preferrather want immediate rewards. Though an actual monetary reward would offerbe more realism, there is no evidence that hypothetical rewards are discounted differently from real rewards (Matusiewicz, Carter, Landes, & Yi, 2013; Van den Bergh, Dewitte, & Warlop, 2008). In this study, it is suggested that participants in a low construal condition (imbalance) discount more steeply than those in balance (high construal). An imbalanced low construal mind-set (brief reminder phrase) is predicted to have a heightened preference for immediately available rewards over larger and delayed monetary rewards. Psychological distance is greater with high construal levels, as opposed to low levels, which suggests that low- level participants have a higher preference for immediate outcomes (Bischoff & Hansen, 2016; Fujita, Trope, Liberman, & Levin-Sagi, 2006).
[bookmark: _Toc530928875][bookmark: _Toc503693367]Control variables: Questionnaires 
After completing the two studies, participants were presented with several background questions which they answered using paper and pencil. In addition to demographic questions (age and gender), participants were asked about their self-esteem, using the Rosenberg scale (hereafterabbreviated to RSES), (D. P. Schmitt & Allik, 2005), current feeling, adapted from Pham et. al. (Tuan Pham et al., 2011) and perceived physical fitness (PPF), based on a modified version of the PPF scale (Abadie, 1988). All of the items were answered on a four-point scale (strongly agree/agree/disagree/strongly disagree) and can be viewed in Appendix A.  The 10-item RSES self-esteem scale (Rosenberg, 1965) is found to have good reliability and correlates with a range of criteriaon measures, such as social desirability, personality, psychological and physical health and academic outcomes (Greenberger, Chen, Dmitrieva, & Farruggia, 2003; Robins, Hendin, & Trzesniewski, 2001). Hence, the RSES scale is a fitting way to check for underlying psychological differences between participant groups. A translated version of the RSES scale has been validated (von Soest, 2005) in Norwegian with acceptable reliability ( = .86). In Study 1, internal consistency reliability was at the lower end of the acceptable range ( = .62).   
Current feeling or mood pleasantness was measured using five items: “I feel relaxed”, “I feel calm”, “I feel peaceful”, “I feel pleasant”, and “I feel good” as in Pharm et al. (2011), with each rating usingbeing made on a four-point scale from 1 (“strongly disagree”) to 4 (“strongly agree”). The purpose of these measures was to analyse participants’ moodpleasantness of feelings as a covariate of the preference for construal outcomes. If the experience of being in perfect balance is also experienced asto be relaxing, it is also worth measuring to what degree the manipulation has an effect on participants’ mood. of the participating groups. The translation of the scale had acceptable internal consistency reliability, c which is in the same range ( = .88) as in previous studies (Gorn, Chattopadhyay, Yi, & Dahl, 1997).   	Comment by Dr. Justin: In American English, “pleasantness” is used only to describe behaviour or action, not feelings. I know – it’s weird. Each language has its idiosyncrasies.
Participants were asked about their perceived fitness using nine out of twelve items on the perceived physical fitness scale (Abadie, 1988). Questions 3, 5, and 7 were omitted, as the remaining factors load on four factors of importance for the study without discussing sensitive subjects, such as overweight and physical weakness. The scale has been found to be reliable in othersubsequent studies (Lamb, 1992; Leonardson, 1977; Plante, LeCaptain, & McLain, 2000). In previous studies, the internal consistency reliability has ranged between  = .78-.88, which is at the same level as in Study 1( = .81). In addition to perceived fitness, specific questions were asked about the sensation of balance (“I feel balanced”) and the reverse (“I feel out of balance”) to check for cognitive evaluation of the balancing concept ( = .66).
Finally, participants were asked three open-ended questions that probed for suspicion regarding the experimental manipulations, adopted from (Bargh & Chartrand, 2000), in addition to two screening questions relating to participants’ balance impairments and any balance- impairing medication. 
Before Study 1 was conducted, all test -items and questions were pre-tested on a small sample of students belonging to the same demographic group as theassigned participants. Minor language adjustments were made. Likewise, a pre-test was executed on the independent condition of imbalance, in order to check for instructional understanding and physical ability among demographically representative participants, such as in the sample. 

[bookmark: _Toc530928876]Procedure 
Participants were told that they would be participating in two independent studies, the first of which was about the response sensitivity of a bio-physical measurement device that was being considered by the physical institute of the college. The device was in reality a force plate that measured participants’ centre of gravity. The second study was presented as a marketing research project in which some alternative offers were to be evaluated. Participants were told that, due to time constraints, the two studies would partially overlap so that the first questions would be asked during the measurement device test. This manipulation was performed in order to ensure that the balance activation effect was firmly at work while data for the dependent variable (construal) was collected, both during and after the manipulation condition. The majority of balance control studies that incorporate a cognitive task do so concurrently (i.e., with a dual-task paradigm), rather than sequentially. When establishing a main effect, it is consistent within line with the literature to start the study with a dual-task paradigm, in order to activate balance sensation and unrelated cognitive processing simultaneously. In all conditions, the word balance was never used by the instructor or in any of the measurements. Phrases such as centre of pressure (CoP) and down force were used instead. This was done in order to avoid any possible semantic priming effect that might influenceing the results. The procedure ensured independence of observations, as responses in each experimental group weare made independent of each other in a random order.	Comment by Dr. Justin: If you want to use American English, it would be “the Physical Education department of the college.”
[bookmark: _Toc503693362][bookmark: _Toc530928877]Experimental group 1: Balanced quiet stance as a high-level construal manipulation
As the participants entered the room, eachhe was instructed to take off his shoes and stand with his feet hip-width apart on a force plate that monitoreds the centre of pressure (CoP) during the trial. CoP is dependent on the position of the body with respect to the supporting surface, and is therefore an expression of physical balance (Fay B. Horak & Macpherson, 2011). CoP is regarded as an indirect measure of balance, as it records the shifting placement of the centre of pressure on the force plate, caused by postural sway while an individual strivesaiming to maintain an upright position (Gribble & Hertel, 2004).  
The participant was then asked to put his or her arms and shoulders in a relaxed position while stretching the body, as if there was an imaginary string attached to the back of the head that pulls the body up towards the ceiling. The participant was told to try to stretch as high as possible for 5-10 seconds until instructed to imagine the string being slightly loosened so that the body falls back to a more normal posturegether. This procedure is known among physical therapists and is done in order to increase body alignment, thereby moving the body mass closer to the centre of gravity and thereby minimizing the velocity of centre of pressure during a still stance (Schafer, 1983). The participant was asked to keep this posture for one minute before orallyverbally answering a set of two separate construal level items that were either displayed before them or read to them. The items are described in the following section onabout dependent measures. After the device testing, the participant immediately moved to a table and chair next to the device in order to perform theanswer monetary discounting task with pen and paper. In thise task, participants indicate how much money they would need to receive for itas to be the equivalent of 200 NOK today. When tThe participant was thenhad finished, he moved to a separate room from the lab to answer background questions (control variables), followed by awas then debriefinged and given a small monetary reward.	Comment by Dr. Justin: “Velocity” is a measure of speed only.
https://www.merriam-webster.com/dictionary/velocity
I think you can best deal with this by rewriting thus:”…minimizing the pressure on the body’s centre during a still stance.”
[bookmark: _Toc530928878][bookmark: _Toc503693363]Experimental group 2: Imbalanced stance as a low-level construal manipulation 
The pParticipants entered a room individually and wereas asked to take off theirhis shoes while the measurement procedure was explained. The cover story for the participant focused on the sensitivity of the device used to record body movement. The procedure is a modified form of the functional reach test (Duncan, Weiner, Chandler, & Studenski, 1990), with emphasis on displacement of CoP. Standing with one foot on the CoP measurement device, the participant was asked to lean thehis head and upper body diagonally forwards as far as possible without losing full contact with the device. Falling was allowed, but in such cases the participant was asked to begin again,should recommit to the exercise, starting on the other foot. Participants were asked to try to hold their position until they felt so tired that they needed to change legs or for at least twenty seconds, or until fatigue prompted them to change legs. The purpose of the trial was to increase the displacement of body segments, which causes body mass to move away from the centre of gravity, often leading to a physical fall. The participant held this posture for one minute before being asked to orally respond verbally give answer to a set of two separate construal level items, which either appeared in front of them or was read to them. After the device testing, the participant immediately moved to a table and chair next to the device and, with pen and paper, answered questions on discounting of future rewards. When participants were finished, they moved to a separate room to answer background questions (control variables), and were then debriefed before collecting a small monetary reward.   
[bookmark: _Toc503693364][bookmark: _Toc530928879]Control Group
Participants assigned to the control group were not given any instructions regarding their physical stance on the CoP platform. They were simply told that they needed to stand still on the force plate for two minutes and that their position was not of importance. Apart from the absence of instructions for physical posture, the procedure was the same as for the other two groups. Participants gave their answers to the dependent variable items orallyverbally after one minute of standing. After the device testing, participants immediately moved to a table and chair next to the device and answered written questions on discounting of future monetary rewards. When participants had finished, they moved to a separate room from the lab to answer some background questions, were debriefed and then given a small monetary reward.   
[bookmark: _Toc503693368][bookmark: _Toc530928880]Participants
Sixty-seven undergraduate students at Telemark University College were recruited for participation, in exchange for a NOK 100 cash reward (28 males and, 39 females, in ages ranging from 20-44 years; M=23; SD = 4,58). Participants were randomly assigned to each of the three conditions: relaxed balance stance, imbalanced stance, and a control group without specific balance instructions. A screening procedure took into consideration below-waist injuries, vestibular dysfunction and the use of medication that might influence the balancing system. Eight participants who had been assigned to the imbalance group reported having a balance impairment. However, their balance score did not deviate from that of the otherrest of the participants, so and therefore they were not excluded from the analysis. 
[bookmark: _Toc503693369][bookmark: _Toc530928881]Materials
A Centre of Pressure (CoP) measurement device was used to capture data about the independent variable of balance. The CoP represents the weighted average of all pressures or reaction forces on the surface of the area in contact with the ground. These reaction forces can be used to calculate the instantaneous location of the vertical ground reaction force vector, as picked up by a computerized force platform at a high sampling rate (Armour, 2014). A force platform gathers data in the anterior-posterior direction (x-axis, forward and backward), the medial-lateral direction (y-axis, side-to-side) and the vertical direction (z-axis), as well as moments about all three axes. Together, these can be used to calculate the position of the centre of pressure relative to the origin of the force platform. Computer software developed by MuscleLab was used to capture CoP data. Unfortunately, the software malfunctioned during somea period of the trials, resulting in balance measurement error for a substantial portion of participants[footnoteRef:1].	Comment by Dr. Justin: Do you mean “movements?” [1:  A sensor stopped sending data for a period during the trials without the program detecting the error. This resulted in balance data missing for 29 cases spread across all three conditions. ] 

CoP measurements are commonly gathered through the use of a force plate. There are alternative balance measures available which, instead of measuring the velocity of the down force, measure movement of body segments — also referred to as postural sway. For this particular study, it was considered most appropriate to measure centre of pressure, due to the device’sits capability ofto capturinge small velocity changes between the control- and relaxed stance group. For all other measurements, a paper-and-pencil questionnaire was used, and was self-administered, except for the construal level measures. Data analysis was performed using the SPSS statistical analysis software.  
[bookmark: _Toc503693370][bookmark: _Toc530928882]Data Processing and Analysis
In principle, testing of hypotheses should be determined with the simplest statistical technique that provides a reasonable and valid test. Hypotheses concerning the main effects of balance activation and construal levels were tested using Person´s chi-square test for categorical relationships and multivariate analysis of variance in the case of continues variables. The MuscleLab software allows for several methods of balance measurements. These include the mean and root-mean-square (RMS) amplitude (MA) and speed (MV) of CoP displacement. RMS represents the standard deviation of CoP displacement and MA is the average distance of CoP displacement from its mean. The MV represents the amount of activity required to maintain stability. These measures are considered asto providinge a global measure that allowsing estimation of overall postural control (Olivier, Cuisinier, Vaugoyeau, Nougier, & Assaiante, 2010; Palmieri, Ingersoll, Stone, & Krause, 2002). The displacement of balance, measured as the standard deviation from the mean centre of pressure, was chosen in this study as an outcome measure of balance. The output unit measure from the force plate is Newton (N), which is defined as the force needed to accelerate one kilogram of mass at the rate of one meter per second squared in direction of the applied force (William L. Hosch, 2006). The measure of N is used as a variation coefficient by dividing the standard deviation of mean force (Stdv/Mean) applied during each test (Ruhe, Fejer, & Walker, 2010).	Comment by Dr. Justin: Continuous?
[bookmark: _Toc503693371][bookmark: _Toc530928883]Results
Data were gathered duringtowards the end of April, 2014 in the Physical Lab at Telemark University College, with the following results. 
[bookmark: _Toc503693372][bookmark: _Toc530928884]Descriptive statistics and test of assumptions

The independent variable of balance was analysed as a continuous measure, from perfectly still stance to constant imbalance. The independent measures of global perception and construal frames are categorical, while discounting is a continuous measure. Hence, two out of three independent variables weare analysed with Pearson´s chi-square tests, while ANOVA was applied in all other statistical analysis. Table 2 shows that all continuous measured variables are satisfactorily normally distributed, apart from the balance measure. When the balance variable was transformed from informing on relative changes (log-scale) torather than on absolute changes, kurtosis and skewness wereas significantly reduced, with a standard deviation of .27. In this case, it is considered appropriate to transform the variable, as its purpose is to report on quantity changes in imbalance. 
Table 2 Descriptive statistics for Study 1
		
	N
	Min.
	Max.
	Mean
	Std. dev.
	Skewness
	Kurtosis

	Balance measure
	44
	3.83
	46.71
	9.29
	8.15
	3.06
	11.28

	Discounting
	62
	.43
	1.00
	.69
	.14
	.33
	-.53

	Physical fitness
	66
	15
	35
	24.36
	4.51
	-.10
	-.40

	Self-esteem
	67
	1.90
	3.50
	2.78
	.37
	-.43
	-.39

	Mood
	67
	1.80
	4.00
	2.30
	.51
	-.43
	.27



Out of sixty-seven participants, the vast majorityall completed the manipulation task and answered all questions. except in a few cases. One participant did no´t complete the physical fitness questions and five participants were considered outliers in their answers on discounting (intertemporal choice). The missing twenty-three balance measures are due to a technical measurement error, as discussedmentioned in the measurement section. The missing data wasis equally spread equally across all three groups, and the procedure did not change for any of the conditions. Hence, the impact of the missing data on hypothesis testing is considered to be minimal.  	Comment by Dr. Justin: As a general rule, don’t use contractions in formal writing, except when quoting. Needless to say, these comments are not considered formal writing. 
When tested for homogeneity of variance, the assumptions were met for all measures, except for the balance measure. Non-parametric tests were therefore conducted as a control supplement to the analysis. The mechanical problem with the measurement deviceviolation of the test is considered to have minimal impact, since the groups are of approximately equal size (Balance n = 24, Control n = 21, Imbalance n = 22). Hair and colleagueset al. (Hair, Black, Babin, Anderson, & Titham, 2006) suggest that equal size can be determined as follows: largest group size/smallest group size < 1.5.

[bookmark: _Toc503693373][bookmark: _Toc530928885]Manipulation checks

The displacement of balance was measured as standard deviation from the mean centre of pressure (CoP score) for each of the three groups. Physical balance was significantly affected by the balance conditions to which participants were assigned (H(2)= 32.38, p = .000). The non-parametric Jonckheere’s test revealed a significant trend in the data, with a meaningful order of medians. The more effort that was put into keeping balance, the greater the standard deviation from the centre of pressure (J =  605, z = 6.10, p = .000, r = .93). As expected, the group that was instructed to keep a quiet stance performed best on the objective measure of balance (m = 4.20) while the group that was instructed to keep an imbalanced stance did worse (m = 16.11) than the control group (m = 8.29). Pairwise comparisons with adjusted p-values showed that there was a significant difference between for all comparisons among all three groups. The balanced group and the imbalanced group were significantly different from each other (p = .000, r = .71) and the control group was likewiseas well significantly different from the balanced group (p = .000, r = .68) and the imbalanced group (p = .005, r = .45).
In order to estimate the degree of semantic associations of the manipulations, participants were asked towards the end of the study to rate the extent they had the feeling of “being in balance.”.  The Rresults showed no lasting effects of semantic reflection that could be attributed to any of the treatments F(2,64) = .11, p = .99,  = .17.  
[bookmark: _Toc503693374][bookmark: _Toc530928886]Control variables 

Several variables that could affect the outcome of the experiment were included in the study. As expected, there was no difference detected in the data according to age (M = 23.5, SD = 3.5). Of greatest concern were possible gender differences as well as differences in physical fitness, mood and self-esteem. HoweverWhen analysed, there was no statistical mean difference of those factors between groups. Neither was there any statistical effect of these variables on the dependent variables, Navon task, ad slogans or discounting. In the case of statistical significance, these would have been regarded as confounding variables and a possible threat of internal validity.
The ten items Rosenberg Sself-Eesteem Sscale measured participants’ self-esteem (N = 67, M = 2.77, SD = .38) with aggregated reliability of  = .743. As predicted, there was no significant difference between groups (F (2, 64) = 1.11; p = .34) and the null hypothesis was not rejected. Another five items measured participants’ mood pleasantness (Gorn et al., 1997; Tuan Pham et al., 2011) to test whether it was adversely affected by theif induced balance state altered the pleasantness of participants’ mood (N = 67, M = 3.0, SD = .52). When aggregated, the scale had a reliability of  = .842. As predicted, there was no significant difference between the groups (F (2, 64) = .394; p = .68), and the null hypothesis was not rejected. Nine items measured participants’ perceived physical fitness ( = .803) to analyses variance within the sample. The mean of 24.36 (SD = 4.51) indicates fairly good perception of physical fitness among participants, and no significant differences between groups (F (2, 63) = .062; p = .94), as was expected from the null hypothesis. Two items measured participants’ feeling of balance as a generic construct of a balanced state of mind ( = .71). The items were thought of as an between-groups measurement with the hypothesis that an in-balance state should be reflected by a higher perceived balance state (N = 23, M = 2.37, SD = .48) as opposed to the control group (N = 17, M = 2.35, SD = .23). The variance between groups was not significant (F (2, 64) = .011; p = .99), and the null hypothesis not rejected. According to Larson and Billiter (2013) a heightened sense of balance creates a metaphorical link in the mind to the concept of parity. Interestingly, when the two balance activation groups (in-balance and imbalance) are combined into one group (N = 42, M = 2.4, SD = .43) in a mean comparison withto the control group (N = 17, M = 2.35, SD = .23) there is no significant difference in the perception of balance t(64) = .47, p = .64. In comparison to the findings of Larson and Billiter (2013), it is striking that a heightened experience of balance is not reflected in cognitive evaluation, as they propose, with the linkage between balance and parity. It should also be taken into consideration that none of the participants were semantically primed with balance during the trial. 	Comment by Dr. Justin: I did a quick Google search for this scale. Although the results were not unanimous, the great majority of the first 25 “hits” (that’s all I looked at) capitalized the name.
[bookmark: _Toc503693375][bookmark: _Toc530928887]Main effect of balance on construal levels

Three separate measures of the dependent variable, Navon task, ad slogans and discounting, were used to test construal levels between groups. Firstly, cConstrual levels were measured as global precedence. Navon´s (1977) concludedfinding is that people are generally faster at identifying global features (high construal) rather than those thatwhich are local (low construal). In this study, 60% of participants in the control group had a bias towards global features, whereas the opposite occurred for the imbalance group. While 59% of those in imbalance preferred local features, the balanced group did not show ahave preference for either of the features. These differences were not significant (2 = 1.9, df = 2, p = .37) and therefore not conclusive in terms of the effect of balance on levels of construal, as expressed in visual features. 
The effect of balance on construal levels was further tested with framed advertising slogans. Fifty-seven percent of participants in the control group showed preference for a higher construal frame. The results for the balance- manipulated groups were less favorable for the high construal frame, with 58% of the balance group and 73% of the imbalance group with preference for the high construal frame. The association between balance manipulations and construal frame was not significant (2 = 3.9, df = 2, p = .16), making it difficult to conclude if construal levels are affected by physical balance activation. 	Comment by Dr. Justin: You’ve been using British spelling up to now, so I suppose this should be “favourable.”
ImmediatelyLastly, instantaneously after completing the balancing task, participants specified their present monetary value of time in a discounting task (intertemporal choice) to test whetherof balance activation affected construal levels beyond the dual-task paradigm. Five outlying participants were omitted from the analysis, as they put unreasonably high value on future returns. The control group had numerically the highest mean value (m = .72), closely followed by the imbalance and balanced group. In order to test the hypothesis that imbalance sequentially induces low construal and balance for high construal, a between groups ANOVA was performed. There was not a statistically significant effect of balance activation on discounting F(2, 59) = 1.28, p = .26. Tthus, the null hypothesis that there would be no differences between the groups could not be rejected. The pattern of results was the same for all three dependent variables of construal levels; and hence, the hypothesis of directional effect of balance on construal levels was not supported.  	Comment by Dr. Justin: I’m assuming that these events occurred in sequence, rather than simultaneousluy.
[bookmark: _Toc530928888][bookmark: _Toc503693376]Discussion 
The aim of Sstudy 1 was to test hypotheses pertaining to levels of physical balance as a source of cognitive bias in which construal levels wouldill be influenced. The results do not give significant evidence for rejection of the null hypothesis, as tested with three dependent variables of construal levels. Numerically, pParticipants in the imbalance group showed a greater bias towards local visual features and low construal advertising frames thanin comparison to the balanced and control groups. The trend is linear from balance to imbalance. As balance movements increased, the greater was the preference for low construal choices. The results for the discounting task weare, however, not linear. The imbalanced group did discount marginally less than the control group;, however, the balanced group discounted money even more steeply, and the results are therefore inconclusive.
There are numerous methodological and theoretical issues to consider when testing a hypothesis for its main effect. A secondary purpose of Sstudy 1 was to address some of the key issues in the design and measurement of balance effects. Since the null hypotheses could annot be rejected, there are several design decisions and alternative explanations that need to be considered in further studies. 
[bookmark: _Toc503693377][bookmark: _Toc530928889]Timeframe
It is interesting to note the preference of imbalanced participants for low construal linearity of results wais found in dependent measures when performed simultaneously with the balancing tasks (dual-task paradigm). The last dependent variable that was not measured as a dual task, but rather as a concurrent measure, did not show the same trend. There is no statistical difference is discounting between those who had a preference for either low or high construal in the first two tasks. However, numerically those who did choo0se low construal discounted more (.700 - .702) than those who preferred the high construal (.674 - .678) option. Taking into consideration that the imbalanced group favoured low construal in the first two tasks, it can be suggested that a significant effect of balancing diminishes quicklyfast. Therefore, it remains unclear whetherof physical balance is only limited to momentary cognitive influence. Future study designs should therefore take these results into consideration. 
[bookmark: _Toc503693378][bookmark: _Toc530928890]Manipulation
As expected, there was a significant difference between groups in effort applied to their stance as measured in centre of pressure (CoP). However, a simple box-plot (Ffigure 5) shows that the lower quartile for the imbalance group wais slightly below the upper quartile of the control group, while the balanced group’s has scores that feall closely around the mean. The top whisker for the control group wais also above the imbalance median, which implies that some participants in the control group had more imbalance than the average participant in the imbalance group. The distribution around the mean for the imbalanced group is large relative to the other groups, which applies in particular to the lower quartile. 	Comment by Dr. Justin: I don’t understand what this means.
[image: ][bookmark: _Toc530947822][bookmark: _Toc530947908]Figure 5 Study 1 Box-Plot for measure of imbalance between groups


The results indicate that the imbalance manipulation is not distinctly different from the control condition in terms of applied balance effort, and the forms of manipulation should be given some consideration. The underlying proposition of the study is that physical balance works on a continuum from perfectly still stance with minimal physical effort to uncontrollable physical balance movements which result in an inevitable fall. As the box-plot shows, the applied conditions do not capture distinct sections of the continuum, but rather intervene with each other when movement increases.   This opposes a challenge to the interpretation of the results and a possible cause for the lack of statistical significance. Alternatively, for the purpose of the experimental design, the concept of balance can be considered as two separate binary states. In that case, the control condition will represent a balanced state, with normal balance effort applied to a quiet stance, without specific instructions as to how to minimize effort. On the opposite side is the imbalanced state, which represents a condition of maximal effort applied in the avoidance of a fall. In Sstudy 1 it can be assumed that participants in the imbalance condition interpreted the task as a manageable challenge, over which they were expected to have physical control. over. Indeed, most participants did not experience loseing their balance or haveing to seek external stability. As such, the condition would not have triggered the same mental and neurological activation as harder imbalance tasks. would do. These assumptions from Sstudy 1 shouldare to be taken into consideration for future research.in further studies. 
[bookmark: _Toc503693379][bookmark: _Toc530928891]Other effects
In Sstudy 1, it was proposed that balance effort can have an effect up on construal levels. While support for the main hypothesis was not found, it is worth considering effects that may interact in the relationship. for further consideration in future studies. In the study, constructs of self-esteem, self-perceived fitness and mood, in addition to behavioural measures and demographic factorsy (such as frequency of physical activity, gender and age) were analysed. Of the listed measures, there were no significant interactions with any of the dependent measures apart from self-esteem, which interacted in the relationship between balance and discounting. 

Discounting

[bookmark: _Toc530947823][bookmark: _Toc530947909]Figure 6 Modelled effects of balance on discounting moderated by self-esteem

Participants who scored low on self-esteem and experienced balance had steeper discounting of monetary rewards (M = .59) than those who experienced imbalance (M = .74). For participants with high self-esteem, the opposite occurred,s but the results are not significant;, as imbalance increases, discounting of monetary rewards increased marginally. The preference for immediate monetary rewards decreaseds among low-esteem participants when theyhaving experienced imbalance. The model is significant (b = -0,1928, 95% CI -,3253, -,0604, t = -2,90, p = .005) and is open tos up for alternative interpretations. It can be considered that the interaction wais established due to a connection between physical feedback and cognition. Those with low self-esteem possibly place greater value on the present after having experienced imbalance — or, alternatively, they become less confident in discounting after they experience physical imbalance. They also may lose sight of the cognitive task after having been preoccupied with physical imbalance, or do not consider the value of future gains to be as important. Their instinctive response is to discount, but when they are physically challenged with a balancing task, they become reminded of other things besidesthan future gains that are important to them. At least, there is some evidence that imbalance makes those who are less confident in themselves likely to discount less steeply than when in balance. Thise finding raises the question of whetherif other cognitive interactions with balance, such as self-view confidence and efficacy, are more prominent than changes in construal levels. Regardless of the result from the interaction analysis, a possible relationship between imbalance and construal cannot be ruled out. 	Comment by Dr. Justin: Is this different from “self-confidence?” If not, perhaps you should just say “self-confidence.”
[bookmark: _Toc503693380][bookmark: _Toc530928892]Limitations 
As with most studies, there are faults to be found and improvements to be made. With sixty-seven cases randomly assigned to three experimental conditions, the number in each csell was at the lower end of possible statistical effects for construal levels thatwhich previously have been found to have a reliable medium-sized effect. The recruitment of participants for Study 1 went well, but was limited to what could easily be accessed at a mid-sized college during one academic year. However, sample size was greater than that commonly foundpracticed in studies of physical imbalance and construal level, respectively[footnoteRef:2]. Further limitations existedcan be considered to be within the experimental setting at a Pphysical Education lab. To complete an experiment in such a setting,physical lab with gymtraining equipment around them, may have caused some participants to focus unduly on their performance, and thereby causing response bias. FinallyLastly, there is a possibility for measurement error of dependent variables, as they are comprised of a limited number of trials. This was done in order to minimize physical fatigue stemming from the balancing task. Analysis of the independent variables show, however, that the imbalance condition was more limited in effort thanin comparison with the control condition. [2:  In a summary article by Segev-Jacubovski et al. (2011) the number of cases in balance/cognition dual-task studies the number of cases ranges from 6 to 40. A review of construal-level studies referenced to in this dissertation lead to average sample size of 55 (M = 51; Range: 30-87) for studies with up to 4 conditions. ] 

[bookmark: _Toc503693381][bookmark: _Toc530928893]Suggestions for Sstudy 2
On the basis of the results from Study 1 and its limitations, it wais necessary to design a new study with the aim ofto retesting the same hypotheses. Firstly, tThe experimental conditions can be improved, so as to make them more distinguishable. from each other.  In addition, Cchanges can facilitate for increased intensity of the imbalance condition, while the control group can be instructed to keep as quiet of a stance as possible. Secondly, gGreater emphasis can also be given to the momentary cognitive effects that physical balance can inflict. While the effect may be detected in consecutive tasks, it is important to detect instantaneous effects first. Further,Thirdly, for increased statistical significance, the number of cases per csell shouldcan be increased tofor improved statistical power. FinallyLastly, the results from this first study uncovers the importance of giving close attention to possible measurement errors due to the experimental setting.s close attention. How these design improvements weare accommodated for is discussed in the following section. 	Comment by Dr. Justin: I’m not certain what you are trying to say here, but I don’t think “quiet” is the best way to phrase it. A stance isn’t usually “noisy,” so there isn’t much point in trying to make it more “quiet.” You need a better word to describe what you mean.	Comment by Dr. Justin: Don’t you mean “imbalance?”



[bookmark: _Toc503693382][bookmark: _Toc530928894]Study 2

To this point, empirical findings do not support a rejection of the null hypotheses, and further testing iswill be necessary to validate the project’s propositionsconclusion. Study 2 continues testing of the initial hypotheses articulated in Study 1. Adjustments were madedone to the design and methodology of the first study, as based on findings discussed in the previous chapter. Furthermore, tThe experimental setting of the experiment was changed,s to overcome in accordance with the limitations previously reviewed. In tThe following section provides a detailed description is given of the research design improvements and methodological changes made. The chapter also discusses theLastly,   implications of the second study’s findings. are discussed.  

[bookmark: _Toc503693383][bookmark: _Toc530928895]Introduction to Sstudy 2

The manipulation was reduced to a single, demanding highly effortful balancing task. contrasted with a control group. The manipulation entailed participants were instructed to stand,ing balanced on one foot, on a soft cushion — after they had been turned around ten times. With eyes closed, participants were asked to answer the discounting task before they could open their eyes and attend to a visual perception task designed to measure psychological distance. The balancing task took approximately two minutes to complete. on average. The control group was instructed to stand on the soft cushion with both feet in a normal standing position. 

[bookmark: _Toc503693384][bookmark: _Toc530928896]Conceptual development and hypotheses for Sstudy 2

In Sstudy 2, the subject of inquirystudy continues to be the effect of physical balance on construal level. However, instead of construingtreating balance as a continuous variable that ranges from effortless stable posture to imbalance leading to a fall, balance wasill be treated as a binary state of unconscious and stable effort, and imbalance was conceived of asstate or on the other side a conscious and effortful imbalanced state. The sense of balance or equilibrioception involves an integrated body of sensory organs thatwhich helps prevent us from falling over when standing or moving (St George & Fitzpatrick, 2011). A stableQuiet stance is manifested byfor people without balance impartments; it is largely an effortless, state even though it may require small perturbations within the body, such as(e.g. breathing) (Davidson, Madigan, & Nussbaum, 2004). In contrastOn the other side, imbalance afflictsinflicts an individual who has difficulty with maintaining upright orientation, due to postural sway beyond the limits of the base of support (Paillard, Pau, Noé, & González, 2015; Sturnieks, St George, & Lord, 2008). The belief underlyingassumption in Study 1 was that the sense of balance can be experienced on a continuum from perfect postural balance to uncontrollable postural sway. The manipulation checks in Study 1 show thes that it becomes difficulty ofto tracking differences in balance stimulus in the middle of the continuum. This solution to this problem seemed to beIn line with this distinction and empirical findings from Study 1 it is appropriate to better differentiation betweene the balance conditions in Sstudy 2. Hence, for the propose of research design improvements, it is necessary to eliminate manipulations that overlap. with each other. In Study 1, proprioception and tactile information was restricted when subjects were instructed to stand on one foot. The manipulation constrained two sensory systems without affecting visual and vestibular processing. to be affected. Restraint of these systems, together with proprioception, demands an intense balance effort thatand can easily result in instability or a fall. Imbalance can therefore be defined as a momentary state in which the multiple sensory system strives to compensate for the missing sensory information required for coordination (A. Shumway-Cook & Woollacott, 2000). In Sstudy 1, a variation of a functional balance test was adopted as an imbalance condition.  Most functional balance tests aim to identify balance problems, along with their and to identify the underlying cause. of the problem. The evaluation of functional balance commonly involves the rating of specific motor task performance, for example, by measuring for how long subjects can maintain balance in a particular posture (Fay B. Horak, 1997). In light of the results fromempirical findings of Study 1, it is apparent that the imbalance condition needs to challenge static balance performance to a degreebeyond that thewhich functional balance test does not.may be designed to do.	Comment by Dr. Justin: I originally saw this as a typographical error, but Google tells me that this individual’s name is spelled without a period after “St.” As they say in some parts of America, “Go figure.”	Comment by Dr. Justin: See earlier note on “quiet” versus “noisy” stances.	Comment by Dr. Justin: Stylistically, it’s not desirable to have two parenthetical references back to back, even if one of them is a source citation. I’m not sure if APA style says that, but I do.
[bookmark: _Toc503693385][bookmark: _Toc530928897]Hypothesis in Sstudy 2     
As the hypothesis testing of changes in construal between balance groups in Study 1 did not result in significant resultsfindings, a method ofthe need to testing this specific cognitive effect is neededstill relevant. Hence, Study 2 continues with the same previous hypotheses employed in Study 1.which aims to explain the relationship between physical balance and construal level. Firstly, H1 proposes that an imbalanced condition induces low level construal. The primary hypothesis is followed byup H2 which seeks to test whetherif an effortless balance condition induces higher level construal. Lastly, H3 predicts that low construal level is only momentary during imbalance. 
The main difference between Study 1 and Study 2 is, therefore, an increased focus on the effect of a momentary imbalance. Participants in the imbalance condition are expected to perceive the environment with low psychological distance and have preference for lower immediate rewards than subjects in the other treatment conditions.as opposed to higher more distant rewards. 

[bookmark: _Toc503693386][bookmark: _Toc530928898]Methodology
[bookmark: _Toc503693387]
[bookmark: _Toc530928899]Stimulus development and measurement
An overview of the study design can be seen in Ttable 3. The table provides an overview of the study design for Study 2. Translated Sscales translated from the original in Norwegian which have been added to Study 2 are found in Appendix B. 

[bookmark: _Toc530947951]Table 2 Overview of Study 2: variables and measures

	Independent variable	
	Dependent variables
	Control variables

	
Physical balance manipulation measured as acceleration of movement (ACC) and Centre of Pressure (std. from centre mm/t)

1. Imbalance group
2. Control group with still stance 
	
Dual task construal level measures:
1. Discounting function (area under the curve) Construal frame (Wan & Rucker)
2. Kimchi global/local visual task
Consecutive construal level outcome:
1. Behavioural identification form 
	
PANAS mood scale
Abadie perceived physical fitness scale
Perception of physical balance (manipulation check) 
Motivation, confidence and enjoyment checks




Independent variable

In Study 2, the number of manipulations were reduced to a single, highly effortful balancing task, in as an independent variable and was contrasted with a control condition involvingof no movement. The manipulation required participants to stand on one foot placed on a soft cushion (5cm thick Airex Balance-Pad) with their eyes closed. Subjects performed the task after having been turned around ten times. Instructions were given to keep eyes closed while performing the balancing task and answering two questions about their preference for present versus future rewards. Under the same dual task paradigm, a A second construal level task required participants to respond to a stimulus on a screen. In this way, all physiological systems associated with imbalance are debilitated or negatively affected. The manipulation made it extremely hard for participants to maintain balance, and a controlled fall was unavoidable for many participants. In case of a fall, subjects were instructed to return tocontinue the balancing task as soon as possible. On average, the balancing task took approximately two minutes to complete.	Comment by Dr. Justin: It’s not clear whether their eyes were open or closed during these bodily rotations. You should probably specify.	Comment by Dr. Justin: It occurs to me that you haven’t said what they were falling onto. I assume it was a padded surface (as opposed to a concrete floor), but it might be a good idea to say so the first time you talk about this aspect of the experiment.
As in Study 1, the control group was not instructed to performdo a specific balancing task. The control condition was comprised of a still stand on a soft cushion (Airex Balance-Pad) with both feet in a normal standing position, with feet in hip- width apart (approximately. 20 cm). Instructions were given to keep a relaxed body alignment with minimum of postural movement. The instructions for the control group purposely focused on bringing subjects as close as possible to perfect quite stance without semantic priming of balance.	Comment by Dr. Justin: I assume this was supposed to be “quiet.” See my earlier note on that subject.
As in Study 1, Centre of Pressure (CoP) on a force-plate was used as a manipulation check. However, to improve reliability, accelerometers ( also referred to as gyroscopes) were added as an additional test statistic to measure the acceleration (ACC) of movement. The ACC measures correlate well with CoP and have been found to have excellent reliability (Whitney et al., 2011). The accelerometers are free to assume orientation by themselves, and can therefore measure both tilting and rotation. To quantify imbalance (postural sway), the standard deviation of the root mean square (RMS) as a function of movement in time was used. With the use of accelerometers, every participant got a single balance score independent of test length, which was and therefore fit for comparison between subjects.  

Dependent measures

As discussed in section 2.6, there are several options for measuring construal level as a dependent variable (Burgoon, Henderson, & Markman, 2013). Construal level is also referred to as psychological distance and is found to have a reliable and medium-sized effect across studies (Soderberg, Callahan, Kochersberger, Amit, & Ledgerwood, 2015). In Sstudy 1, the use of construal frames from Wan and Rucker (2013) combined withand the visual Navon task (Trope & Liberman, 2010a) did not result in significant differences. as a dual task. Discounting did show a trend in the data towards greater preference for immediate rewards after imbalance, but the difference was not significant between groups. 
There can be several potential causes for non-significant effects and the validity of these tasks wasere re-evaluated, leading to a decision with the conclusion to eliminate the construal frame task and continue with a more advanced variation of the visual Navon task, commonly referred to as the Kimchi task (Dale & Arnell, 2013; Kimchi & Palmer, 1982) in addition to a behavioural identification task (Fujita, Henderson, Eng, Trope, & Liberman, 2006; Vallacher & Wegner, 1989). In Study 2, the first dependent variable was the discounting task, which hads been used as a consecutive task after balancing in Study 1. The discounting task is simple to perform during balancing and was therefore adopted as the first construal level measure during balance manipulation (dual-task) in Study 2. The Kimchi task builds on the same principle as the Navon task — except, instead of letter formations, geometrical figures are used which were likely to bein contrast to the letters are less familiar to participants. This eliminates the potential bias caused by familiarity, in addition to the challenges of calibrating visual angele, exposure duration and number of elements in the shape. To eliminate these problems, a set of geometrical Kimchi shapes (see Ffigure 10) were adopted from Gasper (2004). In a test of three most commonly used global/local processing measures, (Dale & Arnell, (2013) found the Kimchi measure to more reliable than the Navon task.	Comment by Dr. Justin: Adopted, or adapted? If you used the exact same test as Gasper, then “adopted” is proper. If you made any changes, then go with “adapted.”

Figure 10. Sample test triad from the global/local shape task. 
		
[bookmark: _Toc530947952]Table 3 Sample test triad from the global/local shape task

[image: ]


The procedure was adopted from (K. Gasper & Clore, 2002), in which participants were asked to select one of the bottom two figures in the triad that they believed best matched the top figure. best. A set of 24 trials displayed figures that could either be viewed from a global or a local perspective. The figures were either a square or a triangle (global frorm) made up of smaller squares or triangles (local forms). After pretesting different figure sizes in relation to distance from display, the global forms were fit into 35-mm squares and the local forms into a 9-mm square. The forms were arranged into 12 combinations that were presented twice, so that half of the local matches appeared on the right and the other half on the left.	Comment by Dr. Justin: See above note on this.
The Bbehavioural Iidentification Fform (BIF) was used in Study 2 as a general measure of construal level, instead of the Wan and Rucker (2013) construal framing task applied in Study 1. The benefit of the BIF scale is that it has proven to be an accurate measure of construal in a variety of settings, with consistent results, where as construal frames can be considered as more situation- specific in their interpretation. The BIF scale lists 25 different behaviours, for each of which respondents have to choose between two identifications that describes the behaviour. In each case, respondents canhave the alternative to identify the behaviour as being either low or high construal.  For example, the act of voting in elections was described as “influencing the election” at a high level or “marking a ballot” at a low level. (Vallacher & Wegner), (1989) have reported good internal and external validity withof the BIF scale. Since the BIF scale containsentails 25 questions, the task is not suitable for theduring dual task and was therefore it was used followingafter the balance manipulation to test H3.  	Comment by Dr. Justin: I did another Google search. Most of the first 25 relevant hits see this as a proper noun phrase and capitalize it, so I did, too. FWIW, the correct name of the form uses American spelling (Behavioral). One way to deal with this, since you’re using British spelling elsewhere, is to provide the name as originally used, followed by “sic” (Latin for “thus”). This is what I mean: “The Behavioral [sic] Identification Form (BIF)…” etc.
https://data.grammarbook.com/blog/definitions/sic/

Control variables
 
Before balance manipulation, participants were required to answerd severala few questions in writing. The Ffirstly, involved the Positive and Negative Affect Schedule, a well-established 10-item mood scale. that comprises the Positive and Negative Affect Schedule was answered. The instrumentscale is often referred to as the PANAS scale (Watson, Clark, & Tellegen, 1988). For Study 2, 
(t1,  = .79.) in Study 2.
The Ssecond instrument measured subjects’ly, perceived physical fitness, as measured, based on the modified version of the PPF scale (Abadie, 1988) employed infrom Study 1 ( = .76). After dependent variables were measureds, participants answered a questionnaire that starteding with the PANAS scale again, to check for differences in mood before and after manipulation (t2,  = .84). The remaining of the questionsnaire consisted of the same controls as in Study 1. Exercise habits, physical condition and motivation to do the balance and global/local task respectively were recorded. Questions of task- specific motivation where adopted from Gasper (2004) and used to determine the extent to which motivation, confidence, enjoyment and visual strategies altered the way thathow participants viewed the tasks. In addition, specific questions were asked about the sensation of balance (“I feel balanced”) and the reverse (“I feel out of balance”) to check for cognitive evaluation of the balancing concept ( = .75). Finally, participants were asked three open-ended questions that probed for suspicion regarding the experimental manipulations, adopted from (Bargh & Chartrand, (2000), in addition to two screening questions relating to participants’ possible balance impairments and use of balance- impairing medication. All test -items and questions which had not been previously tested were pre-tested on a small sample of students belonging to the same demographic group as the assigned participants. Minor language adjustments were made. Likewise, a pre-test was executed on the independent variablecondition of imbalance, in order check for instructional understanding and physical ability among demographically representative participants identical to thoseas in the sample. 	Comment by Dr. Justin: See earlier note on this. Just be sure that you mean adopted (no changes), as opposed to adapted (some changes).	Comment by Dr. Justin: See note above.

[bookmark: _Toc530928900]Procedure 
In Study 2, 59fifty-nine college students were randomly assigned to two conditions, in exchange for a food token at the college cafeteria. The setup for Study 2 was adopted from Study 1. As participants entered the lab, they were led to believe that they were participating in two independent studies. The first study had to do withabout college students’ attitudes towards physical fitness (as measured by the Abadie Pperceived Pphysical Ffitness Sscale) and mood. The fiactitious second study was described as a trial study for a start-up firm that was developing new types of motion sensors. These devices, the subjects were told,that needed to be calibrated so that they would accurately measure extremely small movements as well as large movements. with as much accuracy as possible. Before being presented with the cover story, participants answered a well-established two the ten questions 10-item mood scale that comprises the PANAS (Positive and Negative Affect Schedule), scale that was employed in Study 1often referred to as the PANAS scale (Watson et al., 1988). In debriefing participants were presented with verbal and visual tasks they should attend to simultaneously with the balancing task.	Comment by Dr. Justin: APA style says to use words for numbers one to ten, and numerals for numbers greater than ten.	Comment by Dr. Justin: Same issue as earlier. One way to be clear in this instance would be to say either, “the same as that of Study 1,” or “was adapted from that used in Study 1.”	Comment by Dr. Justin: What you are describing does not usually occur during the debriefing, but during the experiment itself. I can think you can just cut this sentence without any harm to the narrative.
In the manipulated condition, participants were asked to stand with one foot only on a soft balance-pad with eyes closed, until further instructions were given. Before the task began,attending to the task, four accelerometers where attached to participants’, on each arms, waist and chest. As before, Centre of Pressure (CoP), as  measured by a force-plate under the balance-pad was used as a manipulation check. However, in order to avoid the CoP measurement error in Study 1, the accelerometers (ACC) were added as an additional source of data.test statistic. The equipment was used to measure the average acceleration of body movement during the balance manipulation in three dimensions (Left/Right-Back/Front-Up/Down). The ACC measures correlate well with CoP and have been found to have excellent reliability (Whitney et al., 2011). While Centrer of Pressure has demonstrated variable but acceptable reliability, it does require a minimum of 90 seconds testing to be acceptable for most CoP parameters (Ruhe et al., 2010). Relative acceleration and orientation of the pelvis was measured by ACC as postural sway and approximates more closely the motion of the centre of mass than CoP (Whitney et al., 2011). Furthermore, ACC sensors have become relatively low in price, are easily transported for field testing and are effortlessly operated with aits cordless user interface. During the challenging balance task, ACC continued to measure postural sway during the entire test, whereas the CoP measurement was limited to the time subjects had atheir foot placed on the force-plate. When subjects fell off the force-plate and used time to get back in position, no balance record was being made. 
In Study 2, the ACC measurement was provided by Ergotest Innovation as wearable inertial sensors, consisting of angular velocity sensors or gyroscopes. The gyroscopes is free to assume orientation by itself and can therefore measure movement as the result of tilting or rotation. To quantify postural sway, the standard deviation of the root mean square (RMS) as a function of movement in time was used. In this way, each participant receivedgot a single balance score independent of test length, and therefore fit for comparison between subjects.  
In the control condition, participants stoodexecuted still stand on a soft cushion for the measure of static posturography. Posture can never be entirely static, but the aim in this case was to quantify postural sway while the subject stood as still as possible, with the same measurements as in the intervention.
In both conditions, participants were asked to keep their eyes closed as they placed themselves on the balance-pad under the dual task paradigm. Firstly, participants were asked to orallyverbally respond to the discounting task, in which they were asked how large the amount of 200 NOK today needed to be if it was not acquired until in one week or one month´s latertime. After giving their answers, subjects were asked to attend to the screen in front of them where the global/local figures were displayed. OnceHaving completed all trials were completed, the balancing task was stopped and participants moved to a separate room to complete thea questionnaire of control measures. Next, participants answered the 25-item behavioural identification form, along was answered to be continued with a retake of the PANAS scale. The remaining part of the questionnaire consisted of the same questions as in Study 1. Firstly, tThe perceived physical fitness scale was presented, followed by questions about exercise habits, physical condition and motivation to do the balance and global/local task. respectively. Questions aboutof task- specific motivation where adopted from Gasper (2004), and used to determine the extent to which motivation, confidence, enjoyment and visual strategies altered the way thathow participants viewed the tasks. After completing the questionnaire, participants were givensigned off with a cafeteria token as a reward for their participation.	Comment by Dr. Justin: No debriefing?
The procedure is similar to that of Study 1, butyet with some fundamental changes in the order of dependent variables. As participants can relatively quickly answer the discounting question quickly andtask with minimum use of visuals, it was decided to make it the first task in the procedure, rather than administering it afterfollowing the balancing task. Previously, the task had not given significant results and had only a slight numerical difference between groups;, therefore it was possiblye theat cognitive effects hadve diminished by the time the balancing task was completed. Next, participants attended to the global/local visual task, as a relatively easy construal task to complete during balance activation. To check for the duration of the construal effect, the BIF was administerednswered after completing the balance manipulation. Finally Lastly, difference in mood was checked before and after the manipulation for possible confounding. Physical fitness, age, gender and training habits were all measured for statistical interaction. Control variables were collected in a randomized order, in order to minimize order effects.      
[bookmark: _Toc503693389][bookmark: _Toc530928901]Data analysis

Hypotheses concerning main effects were analysed with univariate analysis of variance (ANOVA) in order to assess group differences. 

[bookmark: _Toc503693390][bookmark: _Toc530928902]Results
[bookmark: _Toc503693391][bookmark: _Toc530928903]Descriptive statistics and assumptions
Table 4 shows that all continuously measured variables weare satisfactorily distributed, apart from the CoP balance measure, visual construal (Global/local figures) and change in negative mood. Non-normal distribution is however not a serious threat in the analysis of variance (Schmider, Ziegler, Danay, Beyer, & Bühner, 2010). 	Comment by Dr. Justin: Is this a word? I know “abnormal” is. Would that work as well?

[bookmark: _Toc530947953]Table 4 Study 2 Descriptive statistics

		
	N
	Min.
	Max.
	Mean
	Std. dev.
	Skewness
	Kurtosis

	CoP Balance
	59
	3.83
	369.5
	56.66
	75.33
	1.80
	3.40

	ACC Balance
	59
	.05
	2.80
	.79
	.83
	.75
	-.65

	Visual Construal
	59
	0
	24
	13.37
	7.11
	-.23
	-1.25

	BIF
	59
	5
	25
	15.58
	4.60
	.02
	-.03

	Discounting
	59
	.13
	.83
	.55
	.17
	-.26
	-.23

	Physical fitness
	59
	15
	36
	24.42
	4.27
	.21
	-.23

	Perceived Balance
	59
	1.5
	4
	2.9
	.65
	-.45
	-.44

	Positive mood 
	59
	-13
	5
	-1.03
	3.69
	-.77
	1.16

	Negative mood 
	59
	-7
	6
	-1.22
	2.37
	.87
	1.42




Out of 59fifty-nine participants, all completed the manipulation task and answered all questions, except two, who missed the last questions about motivation for doing the task. A screening procedure consisting of evaluation of self-reported imbalance impairment, medication and eyesight did not lead to excludingsion for any of the participants. 
The assumptions for homogeneity of variance were meet in all cases, except in the case of balance measures and perceived balance. The violation of the test wais considered to have minimal impact, since the groups weare of approximately equal size (Control n = 31, Imbalance n = 28). Study 2 meets Hair et al.’s (2006) criteria for equal size of groups which assumes that equal size existsare all instances when the difference between the largest and smallest group size/smallest group size is < 1.5.

[bookmark: _Toc503693392][bookmark: _Toc530928904]Manipulations checks
The displacement of balance, measured as a standard deviation from the mean centre of pressure (CoP) and sway acceleration (ACC) was significantly different between groups. Physical balance was negatively affected by the imbalance condition (CoP m = 113,7 ACC m  = 1,56) compared with the control condition (CoP m = 5,13 ACC m = 0,10). Univariate analysis of variance between groups was significant for both manipulation checks, F(1,57) = 63.49, p = .000,  = .73 for CoP and F(1,57) = 212.25, p = .000,  = .88 for ACC. The results imply that the manipulation was successful and that the CoP and ACC weare, as expected, highly correlated (r = 0.81, p = 0.001). (b = 0,009, 95% CI 0,07, 0,011, t = 10,295, p = .001). 
Having increased the effort needed for the imbalance manipulation in Study 2, compared to Study 1, participants perceived their sensation of balance quite differently, depending on condition. When asked towards the end of the study to what extent they had the feeling of “being in balance,” the imbalance group (M = 2.7, SD = .71) scored significantly lower than the control group (m = 3.01, SD = .54) on a two- item four- point scale (F(1,57) = 5.04, p = .029,  = .25). The sSame applied to task intensity and experienced confidence. Imbalanced participants felt the task was harder (M = 7.0, SD = 2.22) than did the control group (M = 2.5 , SD = 2.42) and the difference was significant (F(1,57) = 57.10, p = .001,  = .75). The imbalance group was also significantly (F(1,57) = 10.97, p = .002,  = .38) less confidentce in accomplishing the balancing task (M = 6.6 , SD = 2.4) thanin comparison with the control group (M = 7.5 , SD = 2.5).

[bookmark: _Toc503693393][bookmark: _Toc530928905]Control variables 

As in Study 1, self-perceived physical fitness was not different between groups. in Study 2. The mean fitness score of 24,4 (SD = 4.27) indicates fairly good perception of physical fitness among participants, compared to Study 1 (m = 24.36; SD = 4,51). No significant differences in perceived fitness wereas found between groups (F (2, 58) = .018; p = .98). 
Mood did not change after the manipulation for either of the groups. Before the manipulation, positive and negative mood had mean values of 31.4 (SD = 5.26) and 15.4 (SD = 5.72) respectively. After the manipulation, positive mood measured 30.4 (SD = 6.22) and negative mood was 14.7 (SD = 5.82) The change was not significant for positive (F(1,57) = .25, p = .62) or negative mood (F(1,57) = .04, p = .84) infor either of the groups. 
No gender differences were discovered for any of the variables, except for the behavioural identification form in which the women (M = 14.8, SD = 3.98) favoured the more concreate descriptions compared with the men (M = 17.4, SD = 5.12). The difference between genders was significant (F(1,57) = 4.79, p = .03,  = .25). In this case, there is a possibility that gender acts as a confounding variable, with negative consequences for internal validity. However, the threat must be considered minimal, as female participants weare close to be equally distributed between the manipulation (55%) and control groups (45%).  
[bookmark: _Toc503693394][bookmark: _Toc530928906]Main effect of balance on construal levels

In theDuring dual task, administered during the balance task, did participating groups did discount differently. from each other. Those in imbalance discounted marginally less (M = .54 , SD = .19) than those in the control group (M = .56 , SD = .15). The small difference was not significant (F(1,57) = .34, p = .56). After completing the balancing task, participants moved directly over to the last construal level measurement, of behavioural identification. Neither of the groups had a specific preference for concrete or abstract behaviour descriptions. The imbalanced group had an average score almost identical (M = 15.75, SD = 5.28) to the control group (M = 15.94, SD = 3.97), and hence the difference was not significant (F(1,57) = .24, p = .88).    	Comment by Dr. Justin: I am not knowledgeable about statistics, but it seems odd to see parentheses within parentheses. Are you sure this is rendered correctly?
Likewise, participants did not have a preference for either global or local figures, regardless of what condition to which they had been assignedput in. The imbalanced group choose on average 13.93 global figures (SD = 6.84), compared to 12.87 (SD = 7.42) for the control group. The difference between the groups was, however, not significant (F(1,57) = .322, p = .57).	Comment by Dr. Justin: See above note on this.
Based on these results, there is still no support for any of the propositions made about the link between imbalance and construal. The null hypothesis for H1 and H2 can, therefore, not be rejected. In the study, there was no significant interrelation found between the three dependent variables. 

[bookmark: _Toc503693395][bookmark: _Toc530928907]Discussion of Sstudy 2 findings 
In Study 2, a continuous attempt was made to test the relationship between physical imbalance and construal levels. The hypothesis was that imbalance would decrease psychological distance, resulting in participants showing a reduced preference for global images, future monetary rewards and abstract behaviour descriptions. The first two dependent measures were executed in subsequent order during a simultaneous balancing task. The third dependent measure was conducted immediately after the balancing task to test Hhypothesis 3, whether the effect was attenuated immediatelystraight away or if it had a more lasting effect. Even though this last hypothesis is supported, the null hypothesis cannot be rejected while the main hypothesis is not supported. 
Rather than three groups as in Study 1, this time two groups of thirty participants were assigned, either to. Firstly, an imbalance group that had to apply maximum effort to keep balance, or toand secondly a control group. 
The strenuousness of the manipulation was significantly improved and self-reported reflections about the manipulation did alter how participants viewed the task. After being imbalanced, participants said they felt less balanced, found the task to be harder, and had less confidence in doing it than the control group. The result from the study showed little relationship between physical balance and the concept of construal levels. Unexpectedly, there was no significant main effect between participants in the control group (who stood still) and those in the manipulation group while reporting their perceived psychological distance. Neither was there a significant difference between groups after balancing when participants identified behaviours as concrete or abstract (BIF). When analysing the data, an unexpected interaction between imbalance, discounting and perceived physical fitness was discovered.  Interestingly, physical fitness could be modelled as a moderating effect of balance on the discounting of monetary rewards (b = -0,024, 95% CI -0,045, -0,003, t = -2,24, p = .03). The effect became significant for those participants who said they were physically fitter than other people of their age (Ffigure 11). Participants high in perceived fitness discounted monetary rewards significantly more steeply when they experienced imbalance (M = .48) in comparison with the control group (M = .61). The finding suggests that when participants with high perceived fitness experience imbalance, they tend torather opt for proximal rewards. The relationship was directional for low fitness participants between the two conditions, but not statistically significant. 
Discounting

[bookmark: _Toc530947824][bookmark: _Toc530947910]Figure 7 The effect of imbalance on discounting according to participants´ fitness

When perceived fitness was low, there was a non-significant positive relationship between balancing and discounting (b = .076, 95% CI -0.050, 0,202, t = 1,21, p = .231). 
When perceived fitness was high, there was a significant negative relationship between balancing and discounting (b = -0,129, 95% CI -0,256, -0,003, t = -2,04, p = .046).
This is a noteworthy finding whenin comparedison with the moderation effect found in Study 1, whichere the effect was in the opposite direction for participants with low self-esteem. In that case, discounting went from .60 to .74 as imbalance increased, while those high in perceived fitness wentgo from a discounting rate of .61 to .48. The link between self-esteem and self-reported physical fitness is not a direct one, though it could be considered to reflect qualities that are associated with both constructs. The assumption is that those who are physically fit manifestportray higher self-esteem, a relationship that has been demonstrated in several studies (Logi Kristjánsson, Dóra Sigfúsdóttir, & Allegrante, 2010; Neale, Sonstroem, & Metz, 1969; Sonstroem, Harlow, & Josephs, 1994). 
This finding suggests that participants’ expectations of their own physical state predict sensitivity to monetary rewards, in such a way that imbalance increases focus on the present. The increased effort during imbalance can be interpreted as fit participants putting greater value on the present as they momentarily experience the significance of their own physical ability.  Having physical mastery is important for highly fit people, and they know it takes effort. During physical strain, every second becomes more valuable, as it increases the chances of reaching one’s goal. For those who are low in fitness, this situationemergency does not become as urgentprominent. Alternatively, the results can be interpreted as participants of high fitness being more impatient due, to the lack of control they experience during a difficult balancing task, whereas those who are low in fitness do not regard imbalance as that great of a threat. Mastering physical tasks is of lesser importance to them and therefore they put more emphasis on completing the discounting task with greater future gains, since physical effort is momentarily not available to them. Future monetary gains become the smarter choice for them. Yet another explanation for this relationship is the element of uncertainty, where those who experience imbalance as an uncertain physical state also regard other simultaneous tasks as uncertain. If that is the case, high fitness participants who have experienced imbalance become mentally unsecure due to the unexpected imbalance event, whereas uncertainty has less impact on those who are low in fitness. These somewhat opposing explanations need to be further examined. This finding is difficult to generalize and, furthermore, it is unclear whether this effect is only found momentarily or would also be evident in a subsequent task. What is evident from Study 2 is that a main effect of construal level was not affected by imbalance, except in a marginal way through the interaction withof physical fitness. The interaction results can be interpreted to meanin such a way that imbalance makes those who have high a high opinion ofexpectation to their fitness, evaluate events in the distant future with more psychological proximity than those who do have low opinions ofexpectations to their own fitness. In other words, those high in perceived physical fitness have decreased preference for high construal rewards. The effect was demonstrated in the dual-task paradigm and, at some point, this effect must attenuate. This may also explain the reason why the same effect was not demonstrated in Study 1, since discounting was done after the imbalance task.	Comment by Dr. Justin: Isn’t there a possible difference between “highly fit people” and those who describe themselves as physically fit? You’re familiar, I’m sure, with the concept of self-deception, especially as it concerns one’s own body.
Construal level theory asserts that people can perceive events on different dimensions of psychological distance, one of which is temporal distance. This type of distance refers to distance in time, meaningsuch that an event that is closer in time becomes more concreate and more likely to occur. Distant events are therefore psychologically further way and seen as less likely to occur. Under temporal distance falls the concept of time discounting, which focuses on the connection between time and value of an event, object or situation. The proposition is that distant events have less value than those that are proximal. Thus, construal level theory predicts that the value of the psychologically close events will be higher than that attributedas opposed to distant events. This is to say that discounting rates are affected by the amount of value placed on the event or outcome. However, discounting research is not limited to construal theory, but has also been applied to research on intertemporal choice. The theory of intertemporal choice (or discounted utility, as it is referred to in behavioural economics) has primary focus on the discounted value of a reward as a function of impatience or even impulsive behaviour. Intertemporal choice will therefore explain the preference for immediate rewards over larger distant rewards, as the result of impatient and impulsive behaviours. Such behaviours have also been linked to exercise, along with compulsiveness, overexertion and self-centeredness (Hughes, 1984; Taylor, Sallis, & Needle, 1985).    
The moderation findings of Study 2 suggest that incongruence between body feedback and self-perception can lead to less confidence and greater emphasis on the present. 
Gao, Wheeler and Shiv (2009) have suggested that subtle features of an unfamiliar situation may trigger metacognitive signals thatwhich are incongruent with the present self-view. This incongruence is shown to reduce confidence (Arkin, Oleson, & Carroll, 2013). Will people who see themselves as physicallyin a fit state still become uncertain, if their fitness confidence has been bolstered prior to the moment of imbalance? Since no differences in self-esteem were detected between groups in Study 1, it was not considered necessary to repeat the control measure in Study 2. Nonetheless, the interactions of both self-esteem in Study 1 and self-reported fitness in Study 2 on the relationship between imbalance and discounting prompts further inquirye. Study 3 explores further how imbalance affects confidence in decision-making. 



[bookmark: _Toc503693396][bookmark: _Toc530928908][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Introduction to Sstudy 3

On the basis of findings in Study 1 and 2, it is clear that the next study needed to have a different approach and thecurrent hypotheses needed reassessmentmust be reviewed. As the first two studies have not demonstrated a main effect of imbalance on construal level, it was not considered usefulsensible to continue with the same hypothesis. On the other hand, interactions were established in Study 1 and Study 2 implicating the self-view of participants; more precisely, self-esteem and self-perceived physical fitness were seen as factors that might be moderating some of these effects. Hence, it is logical to direct attention to the interaction between confidence as a consolidating construct for self-esteem and self-perceived fitness, and experience of imbalance on decision-making (i.e.,  discounting as a function of confidence in receiving a future reward). In the previous two studies, discounting was adopted as a measure of construal level. The discounting paradigm has the benefit of being easy to operationalise as a simultaneous task (also referred to as dual task) with imbalance. As mentioned in the discussion of Study 2’s findings, discounting has not only been used to measure psychological distance, but also can explain differences in certainty, impatience and even connectedness to future self-evaluations in previous studies (Bartels & Rips, 2010). The aim of Study 3 was to investigate whetherif imbalance influences participants’ confidence during decision-making. 

[bookmark: _Toc503693397][bookmark: _Toc530928909]Background for Hypotheses in Study 3

The results of the two initial experimental studies in this research project indicated that a different tack should be taken in Study 3. Initially, the start it was argued, on the basies of construal level theory, that the experience of balance would influence psychological distance (construal), as was measured by discounting, advertising slogans, a global/local shape task and a behavioural identification task in the first two studies. In thosee first two studies, of this dissertation, it was proposed that imbalance is a proximal experience that occurs in the present moment and hence psychological distance would decrease. This would lead to the application of a lower construal level when making decisions. in that state. The research questions have therefore focused on the impact that balance has on construal level and whetherif the effect on psychological distance was lasting.more than a temporary effect on psychological distance. As empirical findings have emerged in the current project, there is limited evidence for a relationship between physical balance and construal level. The evidence has, however, directed the research to a link between physical balance and self-appraisal variables (self-esteem and fitness evaluations), which had originally been included as a control measure. Hence it is necessary to considerreview theory that can better explain the mechanisms at work and guide the research forward.  
[bookmark: _Toc530928910]Implication of results from Sstudies 1 and 2

According to the work of Troop and Liberman´s theory (2010b), sensory experiences should theoretically have features which that predict a relationship between physical and psychological distance. Some sensory experiences are physically closer than others; consider, for example, found in the contrast between taste and hearing. Taste is an internal sensory experience, while hearing can be stimulated by a sound far away. Hence, taste is expected to result in lower construal than hearing (Elder et al., 2017) because the mind is not drawn to a stimulus that is outside the body as quickly as it might be with taste. In a study by Coppersmith (1964) on the relationship between sensory constancy (a proxy for the independent variable of balance in Sstudy 3) and self-esteem, the results indicated that sensory constancy is positively related to self-worth. More precisely, people with high self-esteem have greater sensory consistency (or invariableness of sensory perception) in a stressful condition than docompared those with low self-esteem. In a perceptual matching shape task, high self-esteem participants proved to be better at applying sensory judgments in the evaluation of shapes, and even more so during a stressful condition. Since self-esteem and confidence are correlated (Campbell, 1990), the results found byin Coppersmith (1964) indicate a relationship between the application of sensory information and the confidence a person may have in a situation in which sensory information is either continuously changing or entirely invariable. It can therefore be suggested that this relationship may works in both directions. When continuously changing sensory information during imbalance is predicted to cause uncertainties in decision- making, the effect is expected to be moderated by one´s confidence. Study 1 has shown a moderating effect between imbalance and self-esteem, and it can therefore be proposed that imbalance specifically effects one´s confidence. However, such an effect is expected to be momentary, as dual-tasks of motor coordination and cognitive processingtasks have only been demonstrated as having greater costs for cognitive tasks during dual tasking, but not in a subsequent task (Karen Z. H. Li, Abbud, Fraser, & DeMont, 2012). 
[bookmark: _Toc530928911]From confidence to self-efficacy
Simintiras and colleagues (Simintiras, Yeniaras, Oney, & Bahia, 2014) have concludedpinpointed that confidence is based on past experiences, judgments, attitudes and beliefs contributing to one´s certainty about anticipated events. It can therefore be defined as the faith one has in a persons, things or certain outcomes. It also refers to the state of feeling certain about the truth of something (Stevenson, 2010). Hence, confidence can pertain to one´s certainty about one´s self, other things, persons orand events. Confidence as a construct is therefore not specific enough to distinguish between faith in one owns abilities versus unrelated outcomes. In Study 3, discounting and unfamiliar brand choices are used to measure participants’ confidence as a preference for a certain or less certain outcome. As such, discounting does not measure confidence in one´s own abilities. The construct of self-efficacy does, however, in a more enclosed manner define a form of confidence thatwhich specifically refers to the belief one has in one´s own ability to effectively utilize personalhis or her resources in order to achieve certain outcomes (Stajkovic, 2006). Study 3 is built on the premises that self-esteem and self-efficacy represent second order factors related to self-confidence (Judge, Erez, Bono, & Thoresen, 2002).
[bookmark: _Toc530928912]Bodily stress and self-efficacy

One of the ways  in which people´s beliefves about their capabilities can be affected is through their level of bodily stress. Someone low is self-efficacy may read his or her own emotional arousal as sign of vulnerability. In activities of bodily performance, people may judge their fatigue and unstable balanceinstability as signs of physical incapacity (Bandura, 1988). On the other hand, fatigue and unstable balanceinstability may be interpreted as less harmful byfor those high in self-efficacy. Consistent with this notion, Bandura (2006) suggests that individuals with robust self-efficacy see themselves as able to handleing stressful situations, whereas individuals with weak self-efficacy have greater doubts about theirone self’s abilities. In Study 3, self-efficacy is seen as a personality traitde measured with a psychological scale (Jerusalem & Schwarzer, 1992), while physical instability is measured with gyro-sensors during physical balance or imbalance. People´s perception of the environment and themselves is influenced by the sensory information they process, making the sensation of imbalance a way to manipulate physical incapacity. It is therefore logical to test whetherif imbalance influences our preference for less or more certain outcomes, and whetherif self-efficacy, as a personal trait, moderates the relationship. Since, high self-efficacy represents greater faith in one´s own abilities, it is conceivable that confidence will be enhanced, rather than reduced.  	Comment by Dr. Justin: “Instability,” when referring to people as opposed to chemical compounds, is often used to imply mental illness.
Self-esteem scales, unlike self-efficacy scales, also measure self-worth, which reflects one own´s own existential beliefs. Since such beliefs do not necessarily pertain to one´s  self-confidence, self-esteem is not suited to measure confidence as a concept pertaining to both present and future states of affairs (Judge et al., 2002; Simintiras et al., 2014). It is not the intent in Study 3 to compare the different theories that have produced these different terms, but rather to usebring them up as background for the measure of confidence. In the following section, a new research question and hypothesis are presented, which spring out of the findings in Study 1 and 2. As in the previous two studies, the effect is expected to be momentary when attentional resources during multisensory stimulation (caused by imbalance) influence cognition, with the specific results only during the integration of sensory modalities (Briñol & Petty, 2008; Mozolic, Hugenschmidt, Peiffer, & Laurienti, 2008).  

[bookmark: _Toc530928913]Study 3 research question and hypotheses 
In light of prior findings in the present project that perceived physical fitness and self-esteem as moderatinged the relationship between imbalance and psychological distance, these results dictated adjustments to the research question of the dissertation for Study 3. In addition to prior findings in Studiesy 1 and 2, there is evidence in the literature for a relationship between sensory processing and self-esteem (Coopersmith, 1964) that can guide the inquiry intoof the role of imbalance in consumer decision-making. Since the trait of self-esteem correlates with the concept of confidence (Simintiras et al., 2014) the following research question is proposed: 

RQ4: How does imbalance influence confidence in consumer decision-making?

The research question shifts focus from the effect of imbalance on psychological distance to itsthe effect of imbalance on the concept of confidence. In particular, it is of interest to what extent imbalance may alter people´s consumer decisions, due to momentary lack of confidence. Furthermore, the constructs can be treated as dependent variables, as well as a moderating effects on the relationship between imbalance and specific choice tasks (decision-making). The following hypotheses have therefore been developed for Study 3:

H4 : Imbalance increases discounting of monetary rewards. 

The aim with H4 is to apply discounting as a measure of one´s confidence when faced with choices alternatives that involve either certain immediate rewards or more uncertain rewards in the distant future. In the procedure of Study 2, discounting was easy to operationalize and therefore it is adopted again in Study 3, only now to consider participant confidence. The premise is that higher delayed rewards, which should be present in higher confidence states, are considered more uncertain than smaller rewards, which should represent lower confidence states, in the near future (Patak & Reynolds, 2007). The state of imbalance that is manipulated in the study is predicted to reduce confidence by narrowing attention to immediate stimulus and uncritical acceptance of one´s own thoughts (T. E. Heatherton & Baumeister, 1991; Odum, 2011). Imbalance is expected to narrow attention and reduce critical thinking, resulting in greater preference for immediate rewards. 

H5 : Imbalance reduces preference for unfamiliar brands.

Most people would preferer to make familiar choices rather than exploreing new alternatives (Laroche, Kim, & Zhou, 1996), especially if the stakes are high (Park & Lessig, 1981). . In line with the argument that imbalance reduces confidence, it is predicted that participants will prefer more familiar brands when physically imbalanced. The awareness of missing knowledge (Teigen Karl Halvor, 2008) about the attributes and consequences of choice alternatives is suspected to increase the need to make familiar choices (Gao, Wheeler, & Shiv, 2009). 

H6 : The relationship between imbalance and confidence is moderated by self-efficacy. 

Self-efficacy is one´s belief in one´s ability to succeed in specific situations, whetherregardless if it is familiar to him or not, and it can be affected through levels of bodily stress (Bandura, 2006), such as physical imbalance. Someone low is self-efficacy may interpret his or her emotional arousal as a sign of vulnerability, whereas greater self-efficacy may boost confidence in other domains (Lopez & Snyder, 2002; Schwarzer, 2014) . On the basis of previous self-esteem and fitness interactions in Studies 1 and 2, and the literature reviewed in section 6.1, it is proposed that imbalance will decrease participants’ confidence during decision-making. However, the relationship is predicted to be moderated by level of participant self-efficacy. Those high in self-efficacy are predicted to have greater confidence when physically imbalanced, in comparison with those low in self-efficacy, due to their strong faith in theirone´s own abilities. As high self-efficacy participants sense imbalance, they will interpret the situation as dependent on their own abilities and mastery. This is expected to trigger greater confidence in decision-making for those high in self-efficacy, while the opposite is expected to occur for those low in self-efficacy. Having little faith in your own abilities will make usone less likely to be confident in decision-making during imbalance. Operationally, that would make participants high in self-efficacy value future rewards more than smaller immediate rewards during physical imbalance. It is likewise anticipated that they will make more unfamiliar brand choices during imbalance thanin comparison with those in a physically stable condition.  According to Bandura (2006), individuals with resilient self-efficacy see themselves overcoming stressful situations, whereas individuals with weak self-efficacy have greater self-doubts. Hence, the sense of imbalance is suspected to trigger participant confidence in a positive way for those with high self-efficacy, where as those low in self-efficacy will have less confidence. In Study 3, self-efficacy is considered to be a stable personal trait (referred to as general self-efficacy or GSE for short). General self-efficacy is a belief in one´s ability to perform capably across a variety of situations. It is therefore a situation-independent belief. According to Jerusalem and Schwarzer (1992), individuals high in GSE appraise stressful situations as challenging, whereas low GSE individuals appraise them as threatening. 

H7 : The lack of confidence due to physical imbalance is a momentary effect. 

Immediately after the balancing task, participant confidence is expected to reach the same the level for both control and manipulation groups. Imbalance is expected to be a distressing experience with confidence- reducing effects. The effect is expected to attenuated as the physical strain of imbalance is discontinued. This hypothesis is based on the rationale that diverting attentional resources to multi-sensory integration, as required during imbalance, impacts the way cognition is applied in decision-making. When attentional resources are not occupied with multi-sensory integration, cognition is no longer predisposed to the distraction by the sensory stimuli. did cause. The prediction assumes that, just as selective attention to a single modality prevents integration of matching multisensory integration (Mozolic et al., 2008), the same applies when multi-sensory integration takes place during a cognitive task. Furthermore, findings from Study 1 and Study 2 did not manifest main effect changes after the balancing manipulations. To test the hypothesis, a confidence-level procedure from Tigen and Jørgensen (2005) was adopted. In the task, participants give an estimate of how confident they are in their answers to 10 trivial geography questions. In this way, participant confidence levels could be measured with some degree ofin a precision.e way.	Comment by Dr. Justin: See earlier notes on this. Be sure that you mean “adopted” (without changes), rather than “adapted” (with changes).
[bookmark: _Toc503693398][bookmark: _Toc530928914]Methodology  

[bookmark: _Toc503693399][bookmark: _Toc530928915]Stimulus development and measurement
Scales added in Sstudy 3 can be found in Appendix C.  

Independent variable

The way in which the independent variable was measured in Study 2 gave satisfactory results for both centre of pressure, measured with a force plate, and acceleration, which was measured with gyroscope sensors. In Study 3, balance measurement was limited to accelerometers after the gyroscope sensors proved to be both a reliable and flexible way to measure balance performance. Three sensors were used to measure the acceleration of postural sway, placed on both arms and around waist. The same manipulation employedas in Study 2 was used in Study 3. A highly effortful balancing task for the imbalance manipulation was contrasted with a control condition without any balance instructions. The manipulation required participants to stand on one foot placed on a soft cushion (5 cm thick Airex Balance-Pad) with eyes closed. Subjects performed the task after having been turned around ten times. Instructions were given to keep eyes closed while performing the task and attending to the first cognitive task. The manipulation made it extremely hard for participants to maintain balance, and a controlled fall was unavoidable for many of themparticipants. In case of a fall, subjects were instructed to resumecontinue the balancing task as soon as possible. On average, the balancing task took approximately two minutes to complete.	Comment by Dr. Justin: Okay, this answers the question I raised in Study 2. I think you need to address it there, rather than waiting until Study 3 to clarify it.
As in Study 2, the control group was not instructed to do a specific balancing task. Actual ability and experience of balance was allowed to emerge for individual participants, based on their own skill, rather than being manipulated by the researcher. The control condition was comprised of a still stand on a soft cushion (Airex Balance-Pad) with both feet in a normal standing position with feet in hip- width apart (approximately. 20 cm). Instructions were given to keep a relaxed body alignment with minimum of postural movement. The instructions for the control group purposely focused on bringing subjects as close as possible to perfect quiete stance without semantic priming of balance. 	Comment by Dr. Justin: See earlier note on “quiet.”

Dependent variables

Study 3 continueds to use discounting as a dependent variable in the same way as in Study 2, but in the earlier study,such that greater discounting represented lower construal levels; for Study 3 it represented but now less confidence. Participants were asked to indicate how much money they needed to get in one week and again in a month´s time in order for it to be of equal value as togetting 200 Norwegian Kr. (approximately 20 dollars). While this task can be used to predict psychological distance, it has also been used to correlate with perceived certainty (Patak & Reynolds, 2007). To further tap into the certainty perspective, a newovelty choice-seeking choice task was adopted to test whetherif imbalance increases the need for familiar brand choices as a strategy to restore self-confidence. The task consisted of 15 binary choices, out of which 10 choice sets were between familiar and unfamiliar brands (see Aappendix D for examples of binary brand choices). The remaining five sets showed two familiar brands, which was intended to hide the purpose of the task. Each trial depicted two brands belonging to the same category of products or services, halfout of which half of were hedonic. Each logo was pretested on 86 college students for familiarity and preference, with satisfactory results[footnoteRef:3]. Participants performed the discounting first, before making the choice between familiar or novel brands. Both of discounting and novelty weare measured during the balance manipulation. The balancing task was followed by a questionnaire containing 10 items of confidence estimates. Participants were asked to give their ownopen answers to ten questions about a variety of subjects, including the population of Spain and the height of the Oslo City Hall in Oslo. For each answer, participants were asked to indicate how certain they were in the correctness of their answer, usingon a seven-point scale ( = .90). The questionnaire hads previously been used in studies on subjective confidence as a confidence estimate measure. The questions´ level of difficulty was rather high, making the confidence reporting possible for all participants, including the most confident.	Comment by Dr. Justin: Shouldn’t you cite some of those studies here?	Comment by Dr. Justin: I don’t understand what this means. [3:  In the pre-test, participants rated the familiarity of each brand on a scale from 1-4. The mean score for the brands was 2.26 (SD = 1.29). When categorized into familiar and unfamiliar brands, the mean scores were significantly (p = .00) different from each other (familiar = 3.40, SD = .88; unfamiliar = 1.40, SD = .77). As expected participants showed preference for familiar brand over unfamiliar one´s when presented in sets of two´s. On average the unfamiliar brand was preferred only in 20% of the choice sets. Walker vs. Maarud was the choice set with the highest novel preference (37%) while All vs. Neutral had the lowest (0%). ] 

Control and moderation variables

In addition to self-reported physical fitness ( = .82), task-specific motivation ( = .85), and the PANAS mood scale ( = .74), four measures were added to Study 3. As the outcome measures for thise research project have shifted from construal level to confidence and self-efficacy, it was necessary to test for differences in uncertainty (state of limited knowledge) and self-efficacy (belief in one´s ability to cope in prospective situations). For measure of uncertainty Tthe intolerance of uncertainty scale (Buhr & Dugas, 2002) was used, with a 5-point answer option for each item. It is a standardized scale used to measure insecurity, a factor believedwhich is considered to play a key role in the maintenance of worry and anxiety (Buhr & Dugas, 2002) . A shortened 12-item scale was used, which has been provend to be equally as valid as the original 27-item scale (Carleton, Norton, & Asmundson, 2007; Khawaja & Yu, 2010; Sexton & Dugas, 2009). The scale proved to be a reliable measure of uncertainty in the study ( = .80). 
For self-efficacy, a 5-item version of the Norwegian general perceived self-efficacy scale (GSE) was used (Røysamb, 1997; Scholz, Gutiérrez Doña, Sud, & Schwarzer, 2002) with the commonly used 4-point answer option. The scale was a reliable measure of self-efficacy in the study ( = .79).  
The behavioural approach and avoidance (BIS/BAS) scale was used with the standard 4-point answer option ( = .91). Thise scale (Heimpel, Elliot, & Wood, 2006) has been found to correlate with self-esteem, which is believed to. More precisely, self-esteem mediates the relationship between BIS and BAS sensitivity and avoidance goal adoption (Ferris et al., 2011). In this way, the scale reflects personality traits of different levels of approach and avoidance. In the previous two studies, interactions have been found between balance and trade related self. Hence, the BIS/BAS scale has been added to check if there are significant differences in personality traitsdes thatwhich are not state- specific, but more generalizable.	Comment by Dr. Justin: I don’t understand what this means.
Lastly, pParticipants’ body mass was also measured.  	Comment by Dr. Justin: How?
[bookmark: _Toc503693400][bookmark: _Toc530928916]Research design and procedure 

Ninety-eight participants were randomly assigned to two groups in Study 3. The procedure was to begain with the same dependent measure as in Study 2. Participants attended to a balancing task while simultaneously responding to a monetary discounting task (DV 1). After completing DV1, participants were shown a set of fifteen binary brand choices, of which ten were choices between a familiar brand and an unfamiliar one ofin the same typecategory. Prior studies have established that people have a tendency to make choices that are familiar, rather than unfamiliar and novel. Therefore, the aim of this task (DV 2) was to examine the relationship between imbalance and the tendency for non-novel choices as an expression of uncertainty. After completing DV 1 and 2, participants stopped the balancing task and answered a set of twenty general knowledge questions. For each answer, participants had to indicate on a scale from 1-7 how confident they were in the correctness of their answer (DV 3). Similar tasks have previously been used to detect uncertainty among subjects. Before participants were signed off, they answered questions on mood, tolerance for uncertainty, self-efficacy and behavioural approach.	Comment by Dr. Justin: Shouldn’t you cite a few of the studies where these tasks were employed?	Comment by Dr. Justin: Do you mean “debriefed?” You did debrief them, didn’t you?

[bookmark: _Toc503693401][bookmark: _Toc530928917]Data analysis

Out of 98 participants, one was excluded from the study, due to severe balancing impairment. According to the outlier labelling rule (Hoaglin, Iglewicz, & Tukey, 1986) , with a Gg factor of 2, 2, up to four outliers were detected in IV and DV measures. Rather than excluding them, a robust method was applied in the analysis of those cases. Hypotheses concerning main effects were analysed with univariate analysis of variance (ANOVA) in order to assess groups differences. For tests of moderation and mediation, the PROCESS statistical techniques of A.F. Hayes (year?) were applied. The techniques uses ordinary least- squares regression models to analyse combinations of direct, indirect and total effects driven by simultaneous mediating and moderating effects (Hayes & Preacher, 2014). In essence, tThe objective ofwith the process analysis wais to empirically quantify and test hypotheses about the contingent nature of the mechanisms by which X exerts its influence on Y.  	Comment by Dr. Justin: I don’t understand what this means.	Comment by Dr. Justin: Is this deliberate, or an accidental repeating of “2?”	Comment by Dr. Justin: You should probably cite this above, as well.

[bookmark: _Toc503693402][bookmark: _Toc530928918]Results

[bookmark: _Toc503693403][bookmark: _Toc530928919]Descriptive statistics and test of assumptions
Table 5 shows that all continuously- measured variables weare satisfactorily distributed, apart from the ACC balance measure and BIS/BAS. Non-normal distribution is, however, not a serious threat in the analysis of variance between groups (Schmider et al., 2010). 	Comment by Dr. Justin: See earlier note on this. The word usually employed to describe something that isn’t normal is “abnormal.”

[bookmark: _Toc530947954]Table 5 Study 3 Descriptive statistics

		
	N
	Min.
	Max.
	Mean
	Std. dev.
	Skewness
	Kurtosis

	ACC Balance
	96
	.034
	4.90
	.86
	.99
	1.43
	2.23

	Discounting
	97
	.13
	.96
	.47
	.17
	.51
	.01

	Brand familiarity
	97
	.0
	.8
	2.25
	.19
	.62
	-.02

	Confidence level
	97
	1
	5.5
	2.42
	1.05
	.69
	-.09

	Physical fitness
	97
	13
	35
	24.73
	4.18
	.35
	-.04

	Self-efficacy
	97
	2
	4
	3.10
	.52
	.05
	-.75

	Uncertainty tolerance
	97
	1.25
	4.58
	2.82
	.61
	.56
	.75

	BIS/BAS
	95
	2.52
	6.8
	3.25
	.67
	3.88
	17.8

	BMI
	97
	16.65
	32.46
	23
	3.11
	.25
	.49




Out of 97ninety-seven participants included in the analysis, two did not completeanswer the behavioural inhibitory and approach scale. Data about the balance movement of one of the participants wasi missing, due to a technical error. 
A screening procedure consisting of evaluation of self-reported imbalance impairment, medication and eyesight did not lead to exclusion for any of the participants. 
The assumptions for homogeneity of variance were meet in all cases, except forin the case of ACC balance measure. The violation of the test wais considered to have minimal impact, since the groups weare of approximately equal size (Control n = 47, Imbalance n = 50). Hair and colleagueset al. (Hair et al., 2006) suggest that equal size can be claimed if thedetermined as follows: largest group size/smallest group size < 1.5. As a control supplement, a nonparametric test was conducted to verify results. 	Comment by Dr. Justin: Shouldn’t you tell us what that test was?
[bookmark: _Toc503693404][bookmark: _Toc530928920]Manipulation check
The displacement of balance measured as the standard deviation of sway acceleration (ACC) was significantly different between groups. Physical balance was negatively affected by the imbalance condition (ACC m  = 1,59) compared with the control condition (ACC m = 0,12). Univariate analysis of variance between groups was significant in the manipulation check, F(1,95) = 117.90, p = .000,  = .88 for ACC.
Male participants found the task they had executed to be easier than didwhen compared to their female counterparts (Male, M = 6.56, SD = 3.36 vs. Female, M = 5.00, SD = 3.68: [F (1, 95) = 4.38, p = 0.039].
[bookmark: _Toc503693405][bookmark: _Toc530928921]Control variables 

No significant differences between the experimental groups were found in any of the control variables between experimental groups (see Ttable 6 for details). 

[bookmark: _Toc530947955]Table 6 Study 3 Differences between experimental groups and control group

		
	df
	F
	p

	Physical fitness
	(1,95)
	.016
	.9

	Body mass index
	(1,95)
	1.36
	.25

	Self-efficacy
	(1,95)
	1.06
	.31

	Uncertainty tolerance
	(1,95)
	.002
	.96

	BIS/BAS
	(1,93)
	.016
	.89



No gender differences were discovered for any of the control variables, apart from the Body Mass Index. According to their self-reported height and weight, men had a higher Body Mass Index (BMI) than women [F (1, 95) = 6.26, p = 0.014]. Four participants could be classified as obese, according to BMI standardsrecommendations and eleven as overweight.    

[bookmark: _Toc530928922]Main effect of balance on confidence  
Discounting

The results of balance on discounting shows that there was a significant effect of physical imbalance on discounting at the p<.05 level for the two conditions [F(1, 95) = 4.21, p = 0.043, d = 0,44]. Participants in the control group had a mean discounting rate of 0.51 (SD = .16), while those in a state of imbalance had a discounting rate of 0.48 (SD=.18). The results therefore support ´sthe prediction of H4  about imbalance decreasing participants’ confidence in future events.
Brand familiarity 

Marginal difference was found between groups in the number of unfamiliar brand choices made. The imbalanced group chose, on average, slightly more unfamiliar brands (M = .27, SD = .21) thancompared to the control group (M = .23, SD = .19). The difference was not significant [F(1, 95) = .715, p = 0.4]. The result does, therefore, not support H5 about imbalance increasing participant´s preference for familiar brands.
Male participants showedwere more novelty seeking when considering the ten sets of binary choices between familiar and non-familiar brands. In 17% of cases (SD = 0.10), an unfamiliar brand was chosen by males, in comparison with 9% of female choices (SD = 0.10). [F(1, 95) = 15.45, p = 0.001]. When gender was taken into account, Thethe gender difference in novel choices wasere not significant [F(1, 96) = .471, p = 0.5].
Level of Certainty 

After completing the balancing task, participants completedmoved over to a certainty level measurement scale, intended to measure the confidence subjects had after completing the balance manipulation. A marginal difference was found between groups, withshowing slightly more certainty exhibited byamong the imbalanced group (M = 2.47, SD = 1.013) thanin comparison with the control group (M = 2.36, SD = 1.087). The difference was not significant [F(1, 95) = .239, p = 0.63] between the groups. However, a significant difference F(1, 95) = 12.14, p = 0.001] was detected between genders, showing that men  ( M = 2.9, SD = .99) expressed greaterwere more certainty thant women ( M = 2.2, SD = .99). Hence, the prediction in H7 about the effect of imbalance on confidence being a momentary effect cannot be rejected. When gender was taken into account, the difference in confidence was not significant [F(1,96) = .087, p = 0.77]. 
[bookmark: _Toc503693407][bookmark: _Toc530928923]Interaction Effects 
Brand familiarity interactions

When modelled with regression of direct, indirect and total effects driven by simultaneous mediating and moderating effects (Hayes & Preacher, 2014), self-efficacy had a significant interaction effect on the relationship between balance control and unfamiliar brand choices (b = 0,0073, 95% CI 0,0023, 0,0122, t = 2,903 p = .004). Participants who were high in self-efficacy made more non-familiar choices in the state of physical imbalance. More than 30% of all their choices were unknown brands, compared to 19% in the controlled balance condition. 

Unfamiliar brand choices

[bookmark: _Toc530947825][bookmark: _Toc530947911]Figure 8 Unfamiliar brand choices according to self-efficacy and balance

On the opposite end, participants who scored low in self-efficacy chose fewer novel options when imbalanced, compared to low self-efficacy participants in the control group. 
Hence, H6  about self-efficacy moderating the relationship between imbalance and confidence could not be rejected.   
A similar result was found in the interaction effect of the behavioural approach (BAS) on the relationship between balance control and unfamiliar brand choices (b = 0,0093, 95% CI 0,0025, 0,0162, t = 2,7098 p = .0081). In a previous study, the behavioural approach has correlated with self-esteem in a mediation between BAS and goal adoption (Ferris et al., 2011). The relationship demonstrates how self-esteem, as a similar personality trait similar tode as self-efficacy, contributes to people´s confidence in their goals. Participants high in the behavioural approach chose, on average, more unfamiliar brands when imbalanced than didcompared to those in a stable condition. 


[bookmark: _Toc530947826][bookmark: _Toc530947912]Figure 9 Unfamiliar brand choices according to balance state and behavioural approach

When stable, participants high in the behavioural approach made as few as 16% unfamiliar brand choices fromof all ten choice sets. However, when participants with a high behavioural approach were made unstable, the number of unfamiliar brand choices increased to 37%. Quite tThe opposite was seen inhappened to those who were low in the behavioural approach. When stable, they made 33% unfamiliar brand choices, but the number of such choices decreased to 17% in the imbalanced condition.
Discounting interactions

To further study the main effect of balance on discounting, several interaction models were tested, of which none showed a significant relationship. Unlike the result of Studyexperiment 2, physical fitness did not interact with the relationship between balance and discounting (b = -0,006, 95% CI -0,0185, 0,0036, t = -1,033, p = .31). If significant, physical fitness should moderate the main effect; however, no moderation was found. The interaction was close to being established as a moderating effect among imbalanced participants.   
Discounting

[bookmark: _Toc530947827][bookmark: _Toc530947913]Figure 10 Interaction effects of perceived fitness on discounting dependent on balancing task

If this interaction could be accounted for, participants with high fitness shouldwould seemingly discount less than those with low fitness. That wais quite the opposite of the significant model in Studyexperiment 2, in which mean fitness levels weare almost identical to those in Studyexperiment 3. Discounting wais overall greater overall in Studyexperiment 3, and it is the low fitness group appearedthat seems to be driving the interaction effect. Due to the non-significance of the relationship, it is difficult to make any contradicting conclusions about the strength of the previously established effect. It is therefore necessary to investigate the interactions of the other dependent measures in the study.     
[bookmark: _Toc530928924]Summary of findings
The findings of Study 3 showed support for H4, H7 and partial support for H6. In support offor H4, imbalance was found to increase the discounting of monetary rewards, with no moderating effects. When imbalanced, participants did discount delayed rewards more than immediate rewards. The null hypothesis of H4 could therefore be rejected. 
During imbalance, there was no significant difference in brand familiarity choices, and H5 was therefore not supported. However, self-efficacy was found to moderate the relationship between imbalance and unfamiliar brand choices. Participants high in self-efficacy whoich experienced imbalance chose unfamiliar brands significantly more often than those high in self efficacy whobut did not experience imbalance. The opposite was trueoccurred for those low in self efficacy. When imbalanced, they made significantly fewerless unfamiliar brand choices than the low-efficiaency control group. However, tThe same interaction effect could however not be identified with discounting. The null hypothesis for Hhypothesis 6 wascould therefore only partially be rejected. 
When the level of confidence was measured immediatelyright after the manipulation, no significant difference between groups could be detected. and Ttherefore, the null hypothesis for H7 wascould therefore be rejected.  

[bookmark: _Toc503693409][bookmark: _Toc530928925]Discussion 
The findings of Sstudy 3 indicate that imbalance makes people more sensitive to monetary rewards. The fact that discounting increases (less area under the curve) in an imbalanced state suggests that greater value is being placed on the current moment. The result gives supports for the notion that imbalance reduces confidence, as demonstrated in the preference for more certain outcomes. Hence, imbalance appears to prompts a preference for choice alternatives that are less uncertain. While this conclusion was not supported by the interaction of physical fitness found in Sstudy 2, the unfamiliar brand choices in Study 3 give insight into the interaction with self-efficacy. In situations where most people are uncertain and will thus be less confident in making decisions, self-efficacy explains how this is not true for everyone. The higher one is in self-efficacy, the more likely she/he is to make confident choices. Imbalance, as such, triggers more confidence among those who have strong beliefves about their own abilities to deal withsolve challenges. The self-efficacy trait is a measure of confidence or belief in one´s own ability to reach successful outcomes (Bandura, 2006; Hornik et al., 2014; Jerusalem & Schwarzer, 1992). For those who are high in self-efficacy, imbalance reminds them of their personal ability to reaching positive outcomes. It suggests that imbalance can boosts confidence, whereas the opposite occurs inhappens to those who are low in self-efficacy. Their low baseline of self-efficacy augments low confidence in a physically imbalanced situation. In a stable control situation, those who are high in self-efficacy can hypothetically consider their ability to identify known brands as a success criterion. On the other hand, those low in self-efficacy will chose more unfamiliar brands when imbalanced, since they are more uncertain about their ability to perform successfully. Thise finding is in line with the findings of Gao et. al. (2009) findings on self-view confidence. Their studies demonstrated how a temporarily disruption of confidence increases the propensity to make self-view bolstering choices. Study 3 suggests that the trait of self-efficacy moderates the influence of imbalance as a physical challenge. Subsequently, self-confidentview bolstering choices might be less important for those with high self-efficacy.   	Comment by Dr. Justin: You haven’t used this term before. Do you mean “self-confidence?” If so, that is a better term to use.
Furthermore, the concept of behaviour approach, which correlates with self-esteem (Erdle & Rushton, 2010), shows very similar results. The number of unfamiliar brand choices increases with imbalance among those high in the behaviour approach, whereas imbalance decreases unfamiliar choices for those low in the behavioural approach. Both findings support the conclusionassumption that the relationship between physical imbalance and decision-making is moderated by concepts pertaining to people´s confidence. Imbalance momentarily activates people´s own predefined beliefs about their ability to succeed, which aeffects ourtheir decision-making in the short termrun. The decisions they make in an imbalanced state are determined by the level of confidence they manifest. 
The finding suggests that imbalance, as a physiological phenomenon often manifested in consumer settings, should be considered in the design of stores and service settings.servicescapes. In cases where high certainty is needed for decision-making, it is important to avoid anything that can result in physical imbalance. On the other hand, trial or exploratory behaviour could be accompanied with an optional physical challenge such as a balance game or hula hoops prior to decision-making or as part of a sales promotion efforts. 	Comment by Dr. Justin: Really? On what do you base that claim?	Comment by Dr. Justin: Isn’t this essentially a constant? Stores don’t want people losing their balance – otherwise people will avoid that store (lest they fall and injure themselves).	Comment by Dr. Justin: I think it is unlikely that most businesses will want to deliberately add physical imbalance into their service environment. FWIW, I don’t think that hula hoops is a good example – in order to spin a hula hoop around your waist, you need to be properly balanced.
[bookmark: _GoBack]The fact that a main effect for discounting is detected and not for brand choices makes the findings less conclusive than anticipated. There can different reasons why main- and interaction effects were found in both dependent measures of Study 3. Apart from statistical significance, it can be postulated that participants interpret discounting slightly differently from brand choices. The risk or cost-benefit associated with discounting is, to a great extent, a function of uncertainty. The choice between a familiar and unfamiliar brand may, on the other hand, be associated with more than risk but also with other preferences, such as a need for exploration and new experiences (novelty and sensation seeking). Preference for uncertainty can, under specific circumstances, be interpreted as an expression of exploratory behaviour, rather than an act of confidence (Lange, Seer, Finke, Dengler, & Kopp, 2015; Roberti, 2004) Further research could examine the personality traits associated with such preferences in relation to imbalance.    



[bookmark: _Toc503693410][bookmark: _Toc530928926]General discussion

[bookmark: _Toc503693411][bookmark: _Toc530928927]Introduction

In this dissertation, the aim has to been to gain new knowledge about possible interactions between the physical balance system and consumer decision-making. It has been argued that theoretically, such interaction is plausible, and should therefore be considered for empirical testing. In this last chapter the contribution of the empirical results is discussed before suggestions are made for future studies. 
The purpose of this research has been to investigate the effect of physical balance control on decision-making. Namely, the dissertation seeks to understand how imbalance might influence decision-making in a consumer setting. At a glance, it may seem unlikely that physical imbalance has any relations to decision-making beyond that which has to do with bodily movements. However, a deeper study of an individual´s experience of imbalance reveals its many applications in life, both as a semantic concept translated across domains (e.g. work-life and budgets) and as motoric movements embodied both into the easiest of tasks and theop performance ofing athletes.ics alike. In shopping situations and other service encounters, decision-making is an inseparable part of the consumer behaviour. As consumers approach and move around business facilities, they are also subject to the ground surface they transport around. Icy sidewalks, staircases, escalators and poorly signed floor steps can all contribute to momentary imbalance. The results presented in this dissertation demonstrate how imbalance can momentarily influence decision-making with consequences for business transactions. 	Comment by Dr. Justin: You used this exact sentence five lines ago. I don’t think you need it twice. If you think it is essential that you repeat the idea, then paraphrase one of the sentences, to avoid blatant duplication.	Comment by Dr. Justin: Not to mention falls, injuries, and subsequent lawsuits.
Balance is often regarded as something that is in equilibrium, in control of movement, focused at the centre (Larson & Billeter, 2013) , and therefore there are many aspects of balance that can be chosen for future study. This project set out to explore the degree which physical balance might influence construal level (psychological distance). The proposition has been that imbalance could decrease construal in such a way that cognition would become less abstract and more concreate. Hypothetically, in a stable physical posture, participants would have the opportunity to think more broadly, whereas difficulty in maintaining balance would lead to preoccupation with quick movements, presumably leading to more proximal psychological distance and a preference for immediate alternatives. Therefore, such processing would be transferred to decision-making.   
[bookmark: _Toc503693412][bookmark: _Toc530928928]Contribution

In summary, it can be said that the three studies conducted in this dissertation do not give conclusive evidence for all four of the research questions. set off with. The research aimed to determinefind answers to the question to what degree physical imbalance could alter construal levels, and if such a relationship has any interacting factors. The findings pointed towards no construal factors, but rather a moderation effect onf participant´s self-concept. It was therefore necessary to explore the relationship between imbalance and the self-concept in a new study, in which a relationship between imbalance and confidence was found to be moderated by self-efficacy.  
In essence, empirical findings are seldom so robust as to resist all criticism. Though the current set of studies is no exception, they do offer evidence which can direct further research on physical balance as one of the many multi-sensory considerations in sensory marketing. In the case of physical balance effects on decision-making, the findings are mixed, yet broadly in favour of the hypotheses tested in Study 3. The study shows that physical imbalance can potentially make people favour lesser immediate rewards over larger but distantce ones. Furthermore, there is evidence for self-efficacy moderating the relationship between physical imbalance and preference forof unfamiliar brands. This suggests that imbalance makes people less certain in decision-making. The studies also reveal that this effect is not the same for all participants. When subjective personal performance and self-evaluation measures are considered, the results show two complementing effects acting as a moderators. People who believe in themselves and their capabilities, whetherbe it personal fitness or self-efficacy, may have greater tendency towards more confidence in future goals when they experience imbalance. The empirical evidence in this research points towards imbalance as an attributing factor thatwhich serves as a trigger for one´s level of confidence, rather than psychological distance. The results suggest that one´s level of confidence during imbalance as a physical challenge spills over to decision-making. To conclude a discussion of the dissertation´s contribution, it is appropriate to return to the four research questions thatwhich guided the design of the studies. and tests of hypotheses. 
 Firstly, the aim was to identify if the experience of physical imbalance could alter construal levels in the domain of consumer choice. The results suggest that imbalance does not influence construal levels in a significant way. The proximal activation of the balancing system as a sensory experience appears not to effect construal levels, as Trope and Liberman (2010b) have suggested and Elder et al. (2017) have empirically tested in the context of sensory imagery.	Comment by Dr. Justin: It’s not clear to me what you’re saying. Did Trope & Lieberman, as well as Elder et al. say agree with you that there is no effect on construral levels? If so, the sentence is accurate. However, if your results contradict the findings of these studies, you need to say “…despite what Trope and Liebermann (2010b) and Elder et al. (2017) have claimed…”
A second goal of this researchSecondly, the ambition was to determine whetherof the experience of physical imbalance could have a subsequent effect on construal levels. As the findings concerning the first research question showed a weak relationship between imbalance and construal levels, the second research question became redundant in Study 1 and 2. Construal level theory proposes a relationship between sensory closeness and construal level (psychological distance) during sensory activation. That is to say, that when sensory activation stops, the psychological effect attenuates. On the other hand, studies in the context of body posture and control have demonstrated outcomes thatwhich have lasted beyond sensory activation (Briñol et al., 2009; Scarpa et al., 2011). In this dissertation, a construal effect after sensory activation of physical balance has not been established.
 Furthermore, when confidence levels after sensory activation of physical imbalance were measured in Study 3, no difference between groups was found. Hence, the evidence points towards attenuation of the effect that imbalance imposes on decision-making. 
Thirdly, the intention with this dissertation was to ascertain whetherif other factors, such as personality traits and emotions, affect the relationship between imbalance and construal levels. This was the research question that produced the most data, was gathered about since all of the studies had control measures thatwhich could also be used for analysis relating to the issue of interaction. An interaction was found in Study 1 involving to self-esteem and in Study 2 involving self-perceived physical fitness. These two interactions gave rise to the third study, as previous interactions had commonalities associated with confidence. In Sstudy 3, it was correctly proposed that self-efficacy interacts with the relationship between balance and decision-making. Due to consistent interactions in the domain of personal traits relating to confidence and self-certainty in all studies, it is a feasible direction for further research. 
FinallyLastly, the question was raised if imbalance could influence confidence in consumer decision-making. The answer to the final question was positive, though it was not conclusive, since the two dependent measures did not give the same results. The answer to the research question intriguingly tells us that imbalance has the potential to influence decision-making under certain conditions, a relationship that needs to be studied further in the context of consumer behaviour. 
[bookmark: _Toc503693413][bookmark: _Toc530928929]Implications

[bookmark: _Toc503693414]The empirical findings have implications for both theory and practice. In this section, theoretical implications will be addressed before managerial consequences arewill be discussed. 
[bookmark: _Toc530928930]Theoretical Implications
This dissertation has implications that are relevant for theoretical development relating to the cognitive influence of physical imbalance, as well as theory of construal level and self-efficacy. Imbalance is found not only to affect cognitive performance, but also to elicit a bias that may inhibit people from better balance control. This dissertation has tested the proximal effects of physical balance on psychological distance. According to Elder et al. (2017), the more proximal a sensory signals isare experienced (which might be the case if you experience yourself almost falling), the closer the psychological distance that will be applied in the evaluation of events and things. The findings in Study 1 and 2 indicate that their results suggest that the sensory domain of physical balance does not connect to psychological distance in the way that other sensory information can does. As such, one needs to consider sensation stemming from other than the five major sensesory organs (sight, sound, taste, smell and touch) by other mechanisms than previously implied. Sensory organs that are in essence internal sensory systems (f.eks. hunger and temperature) need to be considered not only inby specific contexts but also in combination with other interacting factors. Implications also pertain to the theory of sensory marketing and embodied cognition or conceptual metaphors, which will be discussed in the following section. 	Comment by Dr. Justin: ?? Did you want “e.g.” here?
Findings in the context of sensory marketing

The aim of sensory marketing is to better understand human sensations thatwhich affect perception, judgment, attitudes, learning and behaviour (Krishna, 2012). The object of study in this dissertation fits well within the above definition. The sensation of physical balance has been studied in three experiments where plausible consequences for decision-making and interaction with one´s self-concept have been proposed. In the first studies, it became clear that dealing with physical balance in a controlled setting, as an independent variable, demands careful planning and fine tuning of the sensory experience. 
As notedpinpointed by Stein and Rowland (2011), sensation is a neurological process thatwhich incorporates inputs from multiple modalities, resulting in a complementary effect of integrated sensory information. As such, manipulated physical imbalance was not reached by manipulating proprioceptive and vestibular modalities alone, but was only reached when tactile and visual modalities were added to the total integration of sensory information. This fine-tuning stresses the importance of treating sensory marketing as multi-sensory research that examines the interaction of, intervened by several modalities, rather than modalities independent of each other. As discussed in Cchapter 2, there is emerging neurological evidence for the integration of multimodal sensation (Barsalou, 2008). Indeed,As a matter of fact, rapidly changing sensory inputs from different balance sensory modalities activate several frontal lobe areas, because the lobes overlap (E. K. Miller & Cohen, 2001). Hence, this dissertation (and in particular Study 1) demonstrates how the sensation of imbalance is dependent on multimodal interaction. With further research in this area, we may also gain better understanding of when and how overpowering sensory states occur. Such states may block or alter specific perceptions and judgments (T. F. Heatherton & Wagner, 2011; Krishna, 2012). The intensity of imbalance as a sensational experience is tested in the different experimental procedures in Study 1 and 2, yet without extending the timeframe of the experience and thereby increasing potential fatigue.
Another approach to research in sensory marketing falls under the embodiment thesis which, emphasises the dependency of cognition upon the physical body as embedded in sensorimotor capacities (Glenberg, 2015; Schubert & Semin, 2009). The embodiment thesis has divers methodological and empirical consequences, but most of prior embodiment research in sensory marketing has studieds the relationship between body sensation and cognitive, behavioural and semantic concepts. For example did Rotman, Lee and Perkins (2017) fouind that the advertisements manipulated for temperature mitigates the psychological effect of action regret. In the following section, the implication of this dissertation foron embodiment theory in a consumer research perspective is addressed.  

Findings in relation to embodied cognition and conceptual metaphors 

Embodied cognition is a matrix of experiences which cominge from bodily perception and motor capabilities within which memory, emotion and language are meshed together (Thelen, Schöner, Scheier, & Smith, 2001). A number of studies in consumer behaviour have been published in the last years within the framework of embodiment (see Krishna et al., 2017 for a overview of the latest studies), highlighting that cognition and sensorimotor experiences are intertwined. Most of previous studies have been modality-specific (audible, olfactory, haptic or termoseptic) rather than multi-modal. This dissertation contributes, therefore, to the growing body of multi-modal research, as balance sensation is regarded as a multi-modal process. As discussed in Cchapter 2, physical balance is a complex system of sensory processing with several neurological pathways and potential consequences for decision-making and confidence. The finding can be contrasted to the only consumer behaviour article that has been published on physical balance. In their article,  Larson and Billeter (2013) proposed that the sensory experience of balance is activated through the activation of the balancing concept, which also increases the accessibility of the equilibrium/parity concept (or compromise choice, as it is also referred to in decision-making research). In a series of six studies, they demonstrate how a heightened sense of balance activates a metaphorical link to the concept of parity through conceptual priming of balance, physical simulation of balancing tasks and physically challenging balance tasks. When faced with a choice among tasks, participants systematically showed a preference for a choice option that could be perceived to be in equilibrium: that is to say, a compromise product thatwhich provided parity in the attributes. Larson and Billeter (2013) demonstrated how physical balance can be treated as a metaphorical concept thatwhich is both bodily grounded and cognitively simulated. This dissertation, on the other hand treats physical balance independent of conceptual metaphors and views itbut rather as a sensation dependent up on physiological and cognitive resources. Due to the intensity of multi-modal balance experiences, the consequences for decision-making have in this dissertation been treated beyond simple semantic activation. Imbalance may well trigger a semantic relationship, yet the experimental results in this dissertation demonstrate that the consequences in decision-making do not have obvious semantic activation. 	Comment by Dr. Justin: I don’t think it’s a good idea to use some version of “activate” twice in the same sentence. Here are some synonyms from which to choose:
https://www.thesaurus.com/browse/activate

In an earlier embodiment study, Lee and Schwarz (2014) explored the metaphoric concept of balance as an expression meaningof weighing the evidence. The bodily assimilation of the expression “on the one hand and on the other” is often expressed as an alternating hand movement, with palms moving up and down. When participants were asked to move their hands in this way, there was a perceived increase in the importance of balance between work and leisure and, as found by Larson and Billeter (2013), themore balance betweenof price and quality in a consumer choice task. Regardless of whether participants were asked to keep moving their hands or if they kept them stationary, the results were still the same for boththe two conditions (Lee & Schwarz, 2014). What these results, in essence, tell us is that metaphors can exert their influence in multiple pathways, which is consistent with the assumption that mental representations are multimodal. Consequently, bodily activation in a vast range of settings can have different cognitive responses, with multiple metaphorical associations unfoldinged in the embodiment (Krishna & Schwarz, 2013). This dissertation pinpoints a challenge with the use of conceptual metaphors. When they are put in a multi-modal context, in which consequences can influence decision-making and resource availability, the outcome may beis potentially due to other factors other than semantics.   
Research on the embodied role of physical balance as a bodily activation is therefore incomplete, as the research in this areasubject of study has more frequently been focused on mental representations of balance, rather than on the outfall of imbalance on cognition. Hence, there emerges a need to better define the way in which embodiment can be studied, beyond conceptual metaphors. This dissertation illustrates some of the limitations of conceptual metaphors as a framework for understanding how a seller can best market goods or services to consumers’ sensory signals. can be marketed to. Firstly, wWe do not currently know what metaphors apply to each context and sensation. and Ffurther,more we have confounding variables which can be hard to identify and explainaccount for.	Comment by Dr. Justin: I don’t think this is what you mean.
https://www.merriam-webster.com/dictionary/outfall
I think “influence” or “effect” will be much better.	Comment by Dr. Justin: An informal rule of English grammar says not to end a sentence with a preposition.

[bookmark: _Toc503693415][bookmark: _Toc530928931]Managerial Implications 
Store owners and designers of shopping facilities should find the results of this dissertation to be of interest. If consumers are put into, or accidentally reach, physical imbalance, most of themconsumers are more likely to lose confidence and thereby make decision that lead to immediate rewards. This is, however, not true for all consumers. Those who are high in self-efficacy are more likely to act in the opposite way. They are more willing to consider future gains and explore new alternatives. While it may be hard to segment consumers on the basis of such criteria, one could incorporate them into new product launches. By using props and games that prompt physical imbalance, inclined participants should experience a heightenedn enforced need to try new products.
Furthermore, the designers of new technology thatwhich incorporates virtual reality mayshould also draw some useful conclusionslearning points from these empirical findings. Virtual reality as a tool for consumers is gaining ground and the technology is constantlyever advancing. While virtual reality is mostly accommodated for visual and audio stimuli, developers should not underestimate the effect of vestibular information. For example, orientation in a store is dependent up on multi-sensory systems, which, as a whole, may give different results in consumer behaviour thanas opposed to experiences that are constructed from onlyjust a limited number of these systems.
Physical layoutservicescape and retail environment      	Comment by Dr. Justin: Just to repeat the point that I tried to make earlier: don’t use words that most of your audience will not understand. “Servicescape” is not a common word. Most of the major dictionaries do not even have an entry for it, although there is one in Wikipedia. No matter what you’re writing, confusing the reader is never a good idea.
   
In Study 3, physical imbalance resulted in greater discounting of future rewards. The application of this finding for store owners is that if services or products are for immediate consumption, the store layoutervicescape or retail environment does not need to take physical imbalance into as much consideration as services thatwhich demand the consideration of future gains. Therefore businessesservicesscapes such as travel agencies, insurance firms or banksing are less aeffected than those that selling less risky immediate rewards such as fast food restaurants, kiosks and bars.  

Virtual environmentservicescape

Due to virtual technology,ic the future of retail environmentsserivcescapes is changing. Internet stores will have more opportunities to apply virtual shopping experiences to be enjoyed by consumers in the comfort of their own homes. The findings of this dissertation raises the question if and how physical balance my attribute to decision-making in a virtual setting. The effect of virtual reality on bodily reaction has gained increasing attention (Hollman, Brey, Bang, & Kaufman, 2007; Horlings et al., 2009). In relation to physical balance the conflict between sensory signals which can be induced by virtual reality (Akiduki et al., 2003, p.) is of great importance. The findings in Study 3 suggest that the sensation of imbalance may be a disadvantage when selling products or services that require higher involvement and greater risk. need to be considered. On the other hand, current findings on physical imbalance and self-efficacy points towards opposite effects for the trial of new brands. In line with these results, one could consider customizing the level of physical imbalance in the virtual landscapeservi dependent on users´ level of self-efficacy. However, the relationship between virtual reality, sensation and decision-making is still in need offor more research.  
[bookmark: _Toc503693416][bookmark: _Toc530928932]Research Limitations

There are limitations to the research presented in this dissertation. The empirical evidence from the three studies isare mixed. Some issues could perhaps have been avoided with larger sample sizes, although an increase in n is not always the solution. A future study should be of larger scale, as this could further tap into the cognitive process exploredproposed in this dissertation and further explain how imbalance can influence decision-making. 	Comment by Dr. Justin: Is “larger scale” different from “an increase in n? If so, it’s a distinction that you need to make clearer. If not, then this sentence contradicts the one preceding it.
The studies were conducted in a laboratory setting. Manipulating imbalance without the danger of causing injury is therefore important. It would, however, make the findings more reliable if they could also be tested in a real-life consumer setting. Though the sensory systems controlling participant´s balance it is possible that some participants interpreted the sensory experience differently than if they would have experienced loosing balance in an uncontrolled situation. 		Comment by Dr. Justin: Are you missing one or more words here? Because the sentence does not make sense as written.
The possibility for bias in the experiments has been unavoidable. There is, in particular, a possibility for interviewer and response bias (Hair et al., 2006). Since the independent variable required participants to be physically occupied during the measurement of the dependent variable, it was necessary for the researcher to write downrecord participants’ responses, which might have resulted in interviewer bias due to the observer-expectancy effect. Conversely, even though participants were presented with a cover story to concealhide the true intention of the study, there is still a possibility that participants gave responses which they thought the researcher wanted to hear.
Furthermore, the content validity of discounting can be considered as a source of error. Discounting rates have for a long time been used to measure different intertemporal behaviours in various settings (Frederick, Loewenstein, & O’Donoghue, 2002) which underlines the convergence of the measure, while the discriminant validity is less clear. For example, have Smiths et. al. (2013) have suggested that, due to correlation with boredom proneness, the experiential discounting task measures a different construct than more mundanetraditional delay discounting tasks. In the case of this dissertation it can be questioned how well discounting correlates with construal levels on the one hand and with confidence on the other.
In the beginning of the dissertation project, thea theoretical foundation for a relationship between construal-level and sensory experience of physical balance was considered to be strong. As the empirical evidence unfolded, a relationship between physical balance and confidence appeared to be more plausible. Despite methodological improvements made from Study 1 to Study 2, the data did not support the originally proposed relationship between balance and construal. The fact that Hhypothesis 4, about imbalance having a negative effect on confidence, could not be rejected, and that self-efficacy seems to moderate this relationship, points towards personality trades associations which should be explored in future studies. 	Comment by Dr. Justin: I don’t understand what this means.
The personality trait of sensation- seeking might be relevant in relation to physical balance. Individual differences infor the preference for stimulation and a desire for sensation may become evident in the experience of imbalance. Therefore,Hence the sensation seeking scale by Marvin Zuckerman (1971) might play an role in the future study of sensory perceptions, such as physical balance. Furthermore, people´s need for optimal stimulation differs from person to person at an unspecified intermediate level (OSL) from affective reactions based on internal processes, such as the sensory experience of imbalance (Steenkamp & Baumgartner, 1992) . People also differ in the accuracy of perceived bodily signals, as their attentional resources may be shifting between inward and outward stimuli. Therefore, use of a body consciousness scale, such as the Body Consciousness Questionnaire (L. C. Miller, Murphy, & Buss, 1981) might also increase our understanding of sensory experiences and how people may react differently to internal and external stimulation.  
[bookmark: _Toc503693417][bookmark: _Toc530928933]Future Research 
[bookmark: _Toc503693418]
[bookmark: _Toc530928934]Field studies for the study of imbalance in consumer settings

To further test the real-life application of this dissertation’s findings, it would be a logical step to considertest how the results would be transferred to a consumer setting in which imbalance can be a major factor, such as can be found in cruise ships and ferries. Furthermore, the advancement of virtual reality gives ample opportunities to test the relationship between sensory perception and consumer behavior.  	Comment by Dr. Justin: But these aren’t commercial settings? I’ve ridden quite a few ferries. Basically, you sit in your car and wait for the boat to stop. I’ve never taken a cruise, but I know this much: you pay in advance. By the time you get on the boat, every aspect of the experience has already been paid for.

[bookmark: _Toc530928935]Improvements in balance mastery as a contributor to cognitive processing 

The theory of cognitive adaptation discusses how a sense of mastery can be achieved throughby believing that one can take control of a problem by actively taking steps that are perceived as directly controlling the situation. This process is referred to as mastery and relates to personal adjustment (Taylor, 1983). As discussed by Taylor in the context of adjustment to threatening events such as cancer, mastery is regarded as a manipulation of feelings of control thatwith the effect of enhanced personal coping with short-term aversive events. From this angle, it would be valuable to study the effects of balance improvement on cognitive tasks in unrelated domains. While the default bias may be confidence reduction, it can be postulated that physical improvements will attenuate this bias. 
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