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ABSTRACT 

 

Bodily communications have been the aim for many studies mainly by focusing on the face. To 

communicate emotions through facial expression is known to be something we do on a regular 

basis, but studies regarding decoding of emotional expression of other parts of the body are 

scarce. This study is aimed to investigate whether participants perceive emotions from recorded 

hand movement and if there are differences in perception of emotional expression in hand 

movements dependent on stimuli presentation (i.e. individuals in a stimuli generation group 

underwent flotation-REST and chamber-REST). The participants of study (N=25, 10 men and 15 

women M=34 years) were unaware of the previous manipulation of the recorded stimuli 

generation group. The results showed that participants successfully discriminated (rated) 

emotions such as tender and angry and that video clips of individuals undertaking flotation-

REST were perceived as expressing more positive emotions through their hand movements after 

they have participated in a flotation session.  

 

.
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INTRODUCTION 

The concept of emotion presents a problem for research since the question “what is an 

emotion?” rarely generates the same answer from different individuals (Scherer, 2005). 

Emotions emphasize five subsystems and coordinates different bodily processes in relation to an 

individuals’ external pressures (Scherer, ibid). One of these five emotional subsystems regards 

evaluation of objects and events (cognitive appraisal). Another of the subsystems facilitates 

behavioral intention to perform facial, postural and vocal expression as part of a motor 

expression component (Scherer, ibid). Thus, an emotion is a multilayer phenomenon regarding 

intrapersonal cognitive processes as well as interpersonal overt behavior. 

Furthermore, different emotional expressions can be viewed as social information 

however these signals do not necessarily reflect the emotional state that is actually experienced 

(Argyle, 1988). While researchers have typically focused on the face, less research has been 

devoted to whether if it is possible to decode emotional expressions in delimited motoric 

expressions, for instance, such as in the movement of the hands. Exceptions are found in 

Hietanen, Leppänen and Lehtonen (2004) study where sign language was used to present 

emotional states to participants that had no prior experience of sign language. Participants were 

able to decode emotions from the sign language presented to them (Hietanen et al., ibid). 

The emotions used in the study by Hietanen et al. (ibid) were successfully decoded in 

61.5% of the cases. However, while sign language combines hand movement and symbols to 

express emotions which could make communication easier it may be more difficult for a 

perceiver to decode specific emotions through non-symbolic hand movements, such as decoding 

an emotional state through movements in handwriting. The latter, decoding of emotions in 
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delimited motor expressions, is also the focus of this study. The theoretical framework will now 

be presented starting with the emotional approach that is adopted in the present study. 

Emotions 

We have all sometime exclaimed in bodily or emotional reactions when we have been 

sad, happy or frustrated. The generic term for these reactions will be emotions. There are three 

types of components for an emotional response (Scherer, 2005), these are behavior, bodily 

response and feelings. 

We all recognize emotional behavior when laughing in happiness or increase the volume 

of our voice when we are angry. Emotional behavior is easier to study then internal feelings 

(Panksepp, 2003; Scherer, 2005). This is due to the fact that a person can lower their laughter or 

ease their angry behavior if it feels necessary, different cultures and social groupings also have 

different codes of conduct (Scherer, ibid). These differences make it hard for scientists to do 

research about this phenomenon. 

When psychologists talk about emotions they usually take one of two approaches into 

consideration, Braisby and Gellatly (2005) explains the first approach has a setup of basic 

emotions, and the second approach has a more dimensional view. Basic emotions as an approach 

remind us of when we process colors the phenomenon is equivalent according to (Braisby & 

Gellatly, ibid). Theorists in this area have been able to settle on five basic emotions also known 

as "The Big Five", translating them correctly into other languages have also been proven to be a 

hindrance (Ekman & Cordaro, 2011; Fossati, Borroni, Marchione & Maffei, 2011). These five 

basic emotions are as follows; Anger, Fear, Sadness, Disgust and Happiness. 

Paul Ekman made a cross cultural study where he collected invaluable data on the 

importance of the five basic emotions (Petot & Jocic, 2005). Ekman traveled around the world 
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and showed people pictures of facial expressions, and wanted to see if they picked the same 

emotion to the same picture (Ekman, 1993). Ekman (ibid) claimed he find proofs that the five 

basic emotions were able to be observed the same way despite the culture of the people. Thus, 

we can look at basic emotions as broad categories where you can put the big five as the five main 

categories. 

The second approach looks at emotions from the dynamic view; through an affect grid 

enabling to capture different emotions (Russell, 2003). The affect grid consists of two 

dimensions, arousal and valence, valence refers to something positive/pleasant or 

negative/unpleasant (Fontaine, Scherer, Roesch & Ellsworth, 2007; Russell, 2003). Russell 

(2003) developed a model using the dimensional view where he describes what he calls core 

affects. Russell (ibid) describes his own model as primitive, universal and simple and he 

continues to explain that his model is simple on a subjective level, but complex on a biological 

level. Russell (ibid) describes a circle with different emotions, for example on the horizontal 

level there are pleasure and displeasure while on the vertical level there are activation and 

deactivation (corresponding roughly to concepts such as arousal and intensity). According to 

Russell (2003) the circumplex could be segmented into quadrants describing different types of 

emotion. Since the emotions within each quadrant are more similar within the quadrant than 

between the quadrants, similar concepts would be more likely to be positively correlated (i.e. 

tender and relaxed are found in the same quadrant as can be seen in figure 1). Since bipolar 

scales were used such a relationship would be mirrored in a positive correlation. 
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Figure 1 Circumplex model modified with a bipolar line to show that the scales in this 
study have a bipolar relationship yet belongs to different quadrants of the circumplex (Russell, 
2003) 

 

A person always has a core affect according to Russell (ibid). Imagine a dot floating 

around inside the model and answers to occurrences both internally and externally. Core affects 

can be neutral (center), modest or extreme (periphery) (Russell, ibid). Intense core affects could 

be the focus of our consciousness according to Russell (ibid). But modest core affects used to be 

part of the background to a person's conscious world. When an emotion cools off or stabilizes it 

fades into the background where our core affects hopefully disappear out of our consciousness 

(Russell, ibid). For the present study the dimensional view of emotion is adopted since it will 

provide the participants with a choice in activity level (Active-Passive) and a choice in valence 

level (Positive-Negative) since the author will argue that different types of hand movement will 

be perceived more or less positive or negative. Just like the bipolar line drawn in Figure 1 to 

illustrate the similar concept between the two emotions Happy and Sad, of course other emotions 

also may have a similar concept with the opposite emotion in the circumplex. According to 

Lindström (2006) Happy-Sad is a commonly used bipolar scale, but this is not that obvious for 
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other scales. As can be seen in Figure 1 the scale Tender-Angry is shown as bipolar and this is 

because tender represent an positive emotion with low activation and angry represents a negative 

emotion with high activation thus tender and angry may well be perceived as opposites (Juslin, 

2001; Lindström, ibid). Notice that positive emotion would be depicted among emotions shown 

from active to passive, but on the positive right side of the circumplex (quadrant one and four). 

Expressing emotions. When a person expresses emotions by means of bodily changes 

we need to look at them as a part of the emotion according to Goldie (2000). This refers to when 

a person smile when they are happy and show a flow of tears when sad or angry and so on 

(Goldie, ibid). It is possible for a person to smile to make us think he/she is happy when they are 

not, in contrast to the genuine smile or “Duchenne” smile that involves muscles that we cannot 

move directly it is possible to detect a genuine smile (Goldie, ibid). Argyle (1988) argued that 

the most informative channel for expressing emotions is the face. 

But there have been claims that when a person expresses a happy face and a fearful 

whole-body expression the facial expression is hampered and becomes biased towards the 

emotion expressed by the whole-body; this is due to a conflict in emotional information (Meeren, 

Heijnsbergen & Gelder, 2005).  

Another study have shown that a whole-body expression of fear where the faces of the 

individuals where covered produce high activity in the part of the brain that is known to process 

emotional information (Gelder, Snyder, Greve, Gerard & Hadjikhani, 2004). Viewing whole-

body expressions of emotions influences the activity in our visual cortical areas which have 

earlier only been observed when using facial expression of emotions (Gelder et al., ibid). 

Thus, there are different ways for a person to convey emotions; we have mentioned the 

face and a whole-body expression, but other parts of the body can also convey emotions like 
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eyes, gestures, postures, tone of voice (Argyle, 1988). The focus is on hand movement and that is 

viewed as a part of gesturing, but the focus it is not on gesturing itself since gesturing is 

explicitly intended for communication (Argyle, 1988). Second, gesturing has a high cultural 

conditioning and since the focus of the study is about emotional expression in hand movements, 

these expressions are believed to be better observed during daily activities such as for instance 

during handwriting. 

Kinesics. When a person is nervous or afraid there is little doubt that some vocal and 

kinesic (actions and positions of the body, head and limbs) gestures are linked to the persons 

inner state (Majid, 2012; Ohala, 1996). A nervous speaker would have shaking hands and 

experience excessive sweating (Ohala, 1996). Nervousness can arise from being scared of doing 

something like performing a speech, the person might be tense, uncertain and passive this might 

then show like Ohala (ibid) describes in shaking of the hands. It is commonly known that the 

face is monitored for emotional transmission by observers, but for the transmitter of the emotion 

the face is easily controlled (Harrigan, Wilson & Rosenthal, 2004). It has also been recognized 

that emotional states are not only associated with expressive nonverbal facial expressions, but 

also with kinesics (Riggio & Riggio, 2002). However the body has received less attention by 

observers and is less monitored and it is harder for the transmitter to control the body (Harrigan 

et al., 2004). The assumption that a number of facial muscle configurations are reliable indicators 

of specific emotions is supported, but could also be complemented with emotional expressions in 

other modalities in order to increase perception accuracy, in particular since recent studies have 

shown that variations in body movement and postures convey specific information about a 

person’s emotional state (Dael, Mortillaro & Scherer, 2012). 
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In combination with other kinesics, it is a cognitively complex task trying to deceit and 

affect the perception of an observer by the gestures of hand movements alone (Vrij, Akehurst & 

Morris, 1997). The problem for someone trying to deceit an observer is that if they do they will 

produce less hand movement then if they where truthful (Vrij et al., ibid). 

People with no familiarities to sign language can decode emotions from sign language 

hand movement dynamics (Hietanen et al., 2004). A more recent study supports the findings of 

Hietanen et al. (ibid) where participants were tested to see if a hand movement had an influence 

on the judgment of facial expression (Hietanen & Leppänen, 2008). Hietanen and Leppänen 

(ibid) explicitly instructed their participants to ignore the hand movements presented to them, but 

even so it did influence the judgments of the faces. Thus, it is hard for an interpreter to disregard 

hand movements and this makes it appropriate for research since the movement of the hands 

cannot be ignored at the same time as it may be framed into an expression without expressions of 

other modalities interfering. 

If a person is totally relaxed he might show sign of drowsiness and might being perceived 

as relaxed by an observer. The kinesics of this person would be different then if the person would 

be in a fully active mode and might be perceived as a bit stressed by an observer. To be able to 

alter a person to a more relaxed mode flotation was chosen. 

Flotation as an Emotional Changer 

People committing to flotation-REST (from now on this emotional procedure will be 

presented as floating only, this also applies to chamber-REST which now will be known as 

chamber only) a saltwater based floating device used for relaxation have shown positive 

alteration on emotions. In studies on flotation the participants have reported an effect on an 
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emotional level, where they after a session would seem happier, reposeful, at ease and calmer 

(Hutchison, 2005; Jones& Stuth, 1997; Kjellgren, 2005; Norlander, Bergman & Archer, 1999). 

A person is being placed horizontally in a tank and a thin lid is closed to preserve the air 

temperature and to keep sound to a minimum. The tank is filled with 200-300 milliliter of salt 

water, the salt that is being used is a special salt called epsom salt (Mg2SO4) and it contains two 

important components, which is magnesium and calcium (Hutchison, 2005). The water and the 

air in the tank is kept at a temperature of 34, 2 degree Celsius; this to reduce the stimuli to a bare 

minimum (Bood, Sundequist, Kjellgren, Nordström & Norlander, 2007; Hutchison, 2005). The 

word REST refers to the use of tanks and isolated rooms and, is an abbreviation of "Restricted 

Environmental Stimulation Technique" (Hutchison, 2005). 

According to Hutchison (ibid) and other scientists presented in this study there is a lot of 

positive effects of floating. While floating the brain releases endorphins and reduce the 

biochemical components that are related to stress (Bood et al., 2005). Athletes use floating to 

recuperate faster and relax since two hours of flotation is as relaxing as a night’s sleep (Bood et 

al., 2006). A recent study even shows that flotation can be a meaningful alternative for treating 

whiplash-associated injuries (Edebol, Bood & Norlander, 2008). 

One thing that affects the person while floating that is somewhat a key to the treatment 

type is that a person will not feel the affect of gravity as much while floating, the person will 

experience less gravitational pressure since the person lies in water (Hutchison, 2005). Cooper 

and Adams (1988) early described the difference with the experience of less gravitational 

pressure while floating, since the heart would not need to work as hard to circulate the blood 

against the gravity, this means that people that use to float has better circulation in their body. 
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According to Norlander, Bergman and Archer (1999) professional archers are affected in 

a positive way by flotation; this is proven through total relaxation of the participants and the 

impact on their motor activity. The effect is proven by the increase of activity in the right 

hemisphere (Kjellgren, 2005; Norlander et al., 1999). Kjellgren (ibid) found out that those 

participants that had floated performed better in creativity testing then the control group; this 

could depend upon the increased activity in the right hemisphere. 

Kjellgren (ibid) wants to illustrate that flotation also is seen as an emotional focused 

technique; participants have been describing how they have flown away during the flotation 

session. Kjellgren (ibid) says that emotional changes occur during flotation, many of the 

participants in her study described floating as pleasurable and comforting. Kjellgren, Sundequist, 

Norlander and Archer (2001) mentioned that participants with muscle tensions that were treated 

with flotation, not only did recover from the muscle tension but also experienced more wellbeing 

then before. In many of the studies mention that emotional change on the participants exposed to 

flotation; goes from negative emotions to more positive emotions (Bood et al., 2007, 2005, 2006; 

Hutchison, 2005; Jones & Stuth, 1997). 

People committing to flotation have shown positive alteration on emotions. In studies on 

flotation the participants have reported an effect on an emotional level, where they after a session 

would seem happier, reposeful, at ease and calmer (Hutchison, 2005; Jones& Stuth, 1997; 

Kjellgren, 2005; Norlander, Bergman & Archer, 1999). 

Purpose and Research Question 

The theoretical background shows that flotation can be used as an emotional changer and 

that emotions may be expressed through different modalities. However, little research has 

focused on emotional expression in hand movement per se. Having the above in mind, that 
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emotions may be expressed through different modalities and that flotation may change 

individuals’ emotions, the focus of this study emerges. The study focuses on delimited emotional 

expressions, hand movements, rather than overall emotional expressions that include multiple 

channels, such as the face, voice and/or posture, for expression. The aim is to investigate if 

participants in the experiment perceive different hand movements to convey different emotions 

dependent on a stimuli manipulation (Flotation versus Chamber). Thus, the purpose of the study 

is to increase the understanding of how delimited motor expression may reveal emotions. To 

fulfill the purpose the following question is asked: 

Research question 1: Do individuals perceive emotional expression through hand 

movement differently if whoever expresses the emotion have floated or not? 

Furthermore, since floating has been associated with an experience of positive emotion a 

second research question is: 

Research question 2: Are perceptions of floaters’ hand movements perceived as 

conveying more positive emotions (post floating)? 

METHOD 

To be able to perform the experiment a stimuli recording had to be done and this is 

known as the stimuli generation. During both the stimuli generation and the experiment ethical 

considerations were made since both the stimuli generation and the actual experiment involved 

human participants. The head of the experiment and stimuli generation (also the author of this 

study) ensured the participants of professional secrecy, anonymity and confidentiality according 

to the guideline given by the Swedish research council publication on good research practice. An 

ethical own review was conducted. Some considerations were made, for example no sensitive 

personal information was stored and the voluntariness of the participants could not be 
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questioned. According to the Swedish southeast ethics committee formulary on own review there 

is no need for approval from the ethics review board concerning this study. The participants that 

participated in this study were informed about the experiment and gave their consent and the 

results of this study will be available for them to read. 

Stimuli Generation 

A convenience sample was made from regular customers of the company owning the 

flotation tanks. The convenience sample also applied for the second group that was exposed to 

chamber. The chamber group used an isolated room with a comfortable chair in it. All the 

individuals in the stimuli generation group used a laptop PC LG E200 to listen to a set of 

recorded problems through Logitech Precision PC gaming headset. The recorded problems were 

a mix of mathematical, logical and lateral thinking problems but there was no need for the 

individuals in the stimuli generation group to solve the problems. 

The individuals in the stimuli generation group used unlined A4 paper to write on with an 

ink pen. During this time their arms from the elbow and downward towards their hand was 

recorded with a video-8 digital camera model Canon UC1000. All the individuals in the stimuli 

generation group were informed before the recording that they would be exposed to flotation or 

chamber. Thus there was no actual control group both groups were exposed to some kind of 

REST technique. Prior to the stimuli generation the individuals in the stimuli generation group 

were informed about the study and signed an informed consent, see Appendix 1 to view the 

consent form. Notice that the informed consent and the questionnaire pre/post treatment that had 

to be completed by the individuals in the stimuli generation group were on the same paper 

(Appendix 1). There was no payment to the participants, and no group testing. 
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The procedure for the chamber group and the flotation group was the same. The only 

difference was that the individuals in the stimuli generation group that floated had to shower 

before stepping in and out of the floating tank. First the individuals in the stimuli generation 

group had to fill in a questionnaire (Appendix 1) then they would go into the problem solving 

room were the laptop PC and the video camera was stationed. When they were finished they 

would go to either the floating tank or the chamber room. They would then be in session for 45 

minutes and then the test leader would go get the individuals and place the individual in the 

problem solving room again, were they would solve another line of problems. The problems 

were randomized into four different problem solving kits and made sure that the same individual 

in the stimuli generation group did not get the same line of problems twice. The problems were 

voice recorded and there was no time limit so the individuals in the stimuli generation group 

could take the time they wanted to solve the problems. 

The generation of stimuli in this recording group made the present study possible. This is 

due to the video material recorded both pre and post the treatment type that the participants were 

exposed to. Notice that the solving of the problems in the stimuli generation is not of importance 

for the present study. 

Research Design 

To be able to measure perceptions of emotions participants were provided with a 

selection of standardized bipolar scales, four of the scales were based on emotions and two were 

based on valence and arousal taken from Russell (2003) circumplex model. All the scales ranged 

from one to eight. The emotions selected are the same bipolar emotions used by Lindström 

(2006). The reason for selecting the same emotions as Lindström (ibid) was that they have 

already been used in a scientific design and have been thoroughly validated by both Juslin (2001) 
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and Lindström (ibid). The scales are Tender-Angry, Happy-Sad, Relaxed-Tense, Determine-

Uncertain, Positive-Negative and Active-Passive. 

This experiment involves a 2-by-2 design were the independent variables were floating 

yes/no (floating no here indicates that the recorded participant would have been exposed to 

chamber) and prior treatment yes/no. Prior treatment refers to if the participant from the stimuli 

generation was solving the first line of problems before being exposed to a treatment type or not. 

There were 14 video clips for the participants to observe from the stimuli generation group. The 

dependent variable was the six scales from Russell (2003) circumplex model of emotions 

presented earlier in this section. 

Participants 

A convenience sample was used for the experiment simply because the time was too 

short for an uncommitted random sample. There were 25 participants in the experiment, with an 

age of M=34 years (10 men and 15 females participated in the experiment). They all had 

Swedish nationality. From the start there were 33 participants, but 8 of them did not complete the 

experiment so they have been removed from the data gathering. 

There was no compensation given to the participants. The participants’ occupation ranged 

from university student to government employee. 

Apparatus 

For the experiment a laptop PC MSI GT663 was used to show the participant the 14 

movie clips from the stimuli generation. To obtain these movie clips FRAPS 1were used to cut 

the three hour long stimuli generation recording into 14 smaller movie clips. There were one clip 

pre and one clip post on each recorded participant of the stimuli generation. Each movie clip is 

                                                 

1 Real-time video capture & benchmarking, www.fraps.com. 
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25 second long and between each movie clip a three second saxophone fanfare played to make 

the participant aware that the next movie clip is coming. The selection was made out of the 25 

most active seconds from the stimuli generation this means where the participant would write the 

most. The idea was also not to make the experiment to time consuming for the participants 

participating and make them not to hesitate too much. All the movie clips were randomized in 

each of the three folders, when played one of the folders where put into a playlist and could not 

be stopped or tampered with by the participants. 

Procedure 

The head of the experiment would call or talk to the participants face to face before the 

experiment would take place to give standardized information such as time and place for the 

experiment. Before the experiment took place the participant were informed that they would not 

be paid to participate and that they could cancel the experiment at any time and they were 

assured of professional secrecy, anonymity and confidentiality according to the guideline given 

by the Swedish research council. The participants had to fill in a form, with their age, sex and 

occupation. There were also a description of the experiment were the participants were to believe 

that the person they were observing wanted to express an emotion through handwriting they 

knew nothing about the flotation or chamber manipulation. Then on the participant’s test form 

there were six scales ranging from one to eight with bipolar scales taken from Russell (2003) 

circumplex model, to view the form see Appendix 2. 

Different conditions were randomly presented to the participants from the stimuli 

generation video clips (pre/post, floating/chamber). The participants did not know if they were 

watching the playlist in folder A, B or C, with different randomization of the movie clips in each 
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of the three folders. The experiment was performed one at a time so no group testing, to 

minimize bias from other participants. 

There was no use of laboratory for this experiment due to restrictions of the research 

process, a natural environment was chosen. Thus there was a limitation to laboratory 

environments at the institution for a student to use. A laboratory setting would provide for equal 

environment for the participants. Special attention where paid to keep variables constant. This 

would include to turn off all electronic equipment (i.e. computers and cell phones) and a sign 

would be posted on the door “Experiment in session do not disturb”, and the test leader would 

also guard the door so that no one would disturb the participant during the experiment. Prior to 

the experiment the test leader ensured that the participants did not have any object that could 

disturbed them during the experiment, this meant that their cell phone were taken by the test 

leader and the door to their office or to the room in their home were closed during the 

participation of the experiment. The most commonly environment was the participants own 

office or home. 

After the experiment was done the head of the experiment would ask the participant if it 

was easy or hard to perform in the experiment. A majority of participants said that the 

experiment proceeded quickly and that it was difficult to both fill in the scales and watch the 

movie clips at the same time. There were 8 participants that canceled the experiment because of 

the difficulty to watch the movie clips and fill in the scales at the same time. 

RESULT 

A Pearson correlation was performed on the bipolar scales to validate relationships 

among similar and dissimilar concepts (see Table 1). It would appear that the positive values of 

relaxation would show a relationship with positive values of tenderness, since these belong to a 
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similar emotion family (see Russell, 2003) correlations should not be positively strong between 

emotion families (such as anger and tenderness). While there are several significant results some 

correlations are stronger than others. Two results stand out and show low significance levels. 

Happy-Sad correlate with Positive-Negative (r (25) = .75, p = .01) and Determine-Uncertain 

correlate with Active-Passive (r (25) = .72, p = .01) which means that there is a small probability 

that the result have occurred out of chance. 

Table 1 

Pearson correlation preformed on the different scales in the experiment with a *p= .05 and 

**p= .01 

  
Tender-

Angry 

Happy-

Sad 

Relaxed-

Tense 

Determine-

Uncertain 

Positive-

Negative 

Active-

Passive 

Tender-Angry 1 .47* .22 .41* .42* .10 

Happy-Sad  1 .41* .16 .75** .23 

Relaxed-Tense   1 .30 .45* .35 

Determine-Uncertain    1 .14 .72** 

Positive-Negative     1 .21 

Active-Passive      1 

 

All the significant correlations were positive and that means that the scales have a 

positive degree of linear covariance. This means that if someone is perceived as tender they 

would also be perceived as happy and the more tenderer you are perceived to be you will also be 

perceived as happier. The correlation that differed a bit from the other was the correlation 
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between the scales Happy-Sad and Positive-Negative. The r2 = .56 for the scales Happy-Sad and 

Positive-Negative tells that the variation to Positive-Negative can be attributed by Happy-Sad to 

56% means that if you show positive values of happiness you are also positive, it also means that 

if you are sad you are also negative, but the important point to make is that the two scales have a 

lot of variation in common. 

After revealing that the scales have a validated relationship the focus now turns to the 

ANOVA which presented some significant results. Only significant results will be presented 

with bar graphs to be further explained and shown that it seems possible to distinguish different 

emotions from hand movement. Notice that the variances of differences between the conditions 

are equal due to p > .05 in Mauchly’s test of Sphericity. Since each factor only has two levels 

there cannot be any violation to the assumed Sphericity hence all the entries in the Test of 

Within-Subjects Effects table are identical. Pretreatment in the following text refers to prior 

treatment yes or no. 

There were four significant results from three scales and here follows the explanation for 

the results from the scales Tender-Angry (Figure 2), Happy-Sad (Figure 3) and Relaxed-Tense 

(Figure 4). 

The Tender-Angry bar graph (Figure 2) showed that before treatment the participants 

perceive hand movements to be tender in both treatment cases, but after the treatment the 

participants exposed to chamber were perceived as angrier than before treatment. The 

participants exposed to flotation were perceived as more tender after treatment. The main effect 

of treatment was significant F (1, 24) =4.57, p<.05, partial n2=.16. This shows that the treatment 

types affects the outcomes of pretreatment yes or no to the emotions interpret by the observer in 

the experiment. The main effect of pretreatment yes or no was not significant F (1, 24) =1.93, 
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p>.05, partial n2=.07. There was no significant interaction between treatment type and 

pretreatment yes or no F (1, 24) =2.52, p>.05, partial n2=.10. 

 

 

Figure 2 Bar graph mean value Floating*PreTreatment where values 1-4 is tender and 
values 5-8 is angry 

 

In the second bar graph (Figure 3) it shows the scale Happy-Sad and that participants 

would perceive the clips as more sad before treatment then after. This would apply for both 

chamber and flotation, but the participants exposed to flotation would perceive happier after 

treatment then the participants exposed to chamber. The bar graph will show that we have two 

main effects, we do have a significant effect of treatment, but the effect of pre treatment is not 

significant to (p=.05). The main effect of treatment was significant F (1, 24) =5.28, p<.05, 

partial n2=.18. This shows that the treatment type affects the outcomes of pretreatment yes or no 

to the emotions interpreted by the observer of the experiment. The main effect of pretreatment 

yes or no was not significant F (1, 24) =1.17, p>.05, partial n2=.05. There was no significant 
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interaction between treatment type and pretreatment yes or no F (1, 24) =.04, p>.05, partial 

n2=.00. 

 

 

Figure 3 Bar graph mean value Floating*PreTreatment where values 1-4 is happy and 
values 5-8 is sad 

 

For the last significant ANOVA (Figure 4) showing the scale Relaxed-Tense we can see 

that participants perceived the clips to be more relaxed before treatment and that would imply for 

both chamber and flotation, but the participants that is being prepared for flotation appear a bit 

more relaxed. After the treatment the participants exposed to chamber appear tenser then before 

the treatment. The participants exposed to flotation appear even more relaxed than before. There 

is a significant main effect and an interaction effect on this scale, the main effect of treatment 

was significant and so was also the interaction treatment X pre treatment. The main effect of 

treatment was significant F (1, 24) =8.57, p<.05, partial n2=.26. This shows that the treatment 

types affects the outcomes of pretreatment yes or no to the emotions interpret by the observers of 

the experiment. The main effect of pretreatment yes or no was not significant F (1, 24) =1.99, 
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p>.05, partial n2=.08. There was a significant interaction between treatment type and 

pretreatment yes or no F (1, 24) =6.09, p<.05, partial n2=.20. The interaction between treatment 

type and pretreatment yes or no shows that the combined effect affects the outcome of the 

emotions interpret by the observers of the experiment. 

 

 

Figure 4 Bar graph mean value Floating*PreTreatment where values 1-4 is relaxed and 
values 5-8 is tense 

 

DISCUSSION 

The study provides us with some information about how individuals perceive emotions 

from watching hand movement from recorded video clips. It looks like it might be possible to 

perceive emotions from hand movement and that these perceived emotions would point towards 

that flotation might change the emotional state of the recorded participant in the stimuli 

generation group, although the effects are significant they are small. There was one ANOVA 

made for each of the scales and the participants were tested under each possible combination that 

allowed for a within-subject design. The two independent variables was flotation and chamber, 
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both with the conditions previous (pre) treatment and after (post) treatment. In each of the 

ANOVA the dependent variable was the current scale that was being tested. The first research 

question reveal a true statement about the participants rating emotional expression through hand 

movements differently if the expresser has floated or not. Earlier studies on the emotional effect 

of flotation show that participants’ receive more wellbeing after flotation than before (Bood et 

al., 2006; Hutchison, 2005; Kjellgren, 2005; Kjellgren, Sundequist, Norlander & Archer, 2001). 

Thus, it is interesting that recorded video clips of floaters hand movements also were perceived 

positively by those watching them and being unaware of the floating condition. This means that 

the perceptions of floaters hand movements are perceived as conveying more positive emotions 

after a flotation session. 

This study partially supports the findings of Hietanen et al. (2004) where participants 

with no familiarities to sign language were asked to decode emotions from hand movements 

dynamics and the findings of Hietanen & Leppänen (2008) who investigated the influence that 

hand movement had on facial expression. The findings of Hietanen et al. (2004) showed that it is 

somewhat possible to perceive different emotions from hand movements simply by observing 

them. For the present study this is yet again tested but not with sign language but with recorded 

video clips of individuals trying to express an emotion through writing on a piece of paper, 

which will be watched by the participants in this study. 

But a more distinct effect of the recorded participants might have been needed, since they 

were exposed to a treatment type one time and not during a period. If they would have been 

exposed during a longer period the effect would have been more distinct according to resent 

studies on flotation conducted by Bood et al. (2007).  
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Even if a more distinct effect might have been needed of the recorded participants in the 

stimuli generation group the present study does have moderate validity and reliability. It is still 

possible that something might have influenced the independent (floating/chamber) or the 

dependent (emotional scales from the circumplex) variable for the participants in the study, the 

chance is however small, thus it is possible to argue that the study has moderate internal validity. 

One of the two independent variables might not be so easy to measure differently due to 

the fact that it is a specific type of treatment (i.e. flotation). Chamber however is easy to alter 

into different states; you might use a chair, sofa, bed or just a floor for the participant to use 

during this treatment type. The effect of the different treatment types could be measured 

differently as shown by a meta-analysis conducted by Dierendonck & Nijenhuis (2005). The 

dependent variable can also be measured in different ways since one might use a set of basic 

emotions instead of a dynamic approach like Russell’s (2003) circumplex model of emotions. 

For this study a modification has been made since two of the six scales used have a direct 

connection to Russell (2003) circumplex. The valence and arousal scales from Russell (2003) 

circumplex are used in the present study and are named Positive-Negative and Active-Passive. 

The four remaining scales are the same emotions used by Lindström (2006) but with a different 

modality (seeing rather than hearing). 

To be able to further generalize the result of this study to another population then the 

participating population in the experiment there has to be further tests. I assume that the results 

of this study if conducted in a laboratory environment would produce similar result. With these 

arguments it might be concluded that the present study have to some extent moderate external 

validity. Since the Pearson correlation showed us that the scales chosen for this experiment had a 

validated relationship and that Russell’s (2003) circumplex model of emotions has not yet been 
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disproved there is evidence for moderated reliability. The Pearson correlation also shows that 

there is somewhat moderate concept validity to the dependent variable. 

Notice that the results of the present study alone cannot be taken as strong evidence for 

the assumption that it is possible to perceive different emotions from hand movement. 

Limitations 

There were some limitations to the study and the first was the number of participants of 

the experiment. It was hard to get participants and it did take several weeks to get 25 participants 

that actually completed the experiment. There should have been a trial with some people just to 

see if the experiment might have been too hard to complete. 

The second limitation in the study was that there was no laboratory environment to 

perform the experiment in. This was due to time restrictions and the restrictions on laboratory 

environments for students to use. But the natural environments chosen was kept under as much 

control as possible, still it would have been much more controlled in a laboratory environment. 

For the stimuli generation group the individuals that was exposed to floating had to 

shower between floating and entering the problem solving room this could be corrected by not 

letting them shower but bringing the PC to them as they are exiting the floating tank, or let them 

use a bathrobe and then bring them to the problem solving room. 

Future Research 

To take this study to the next level there would have to be a change in the stimuli 

generation. I believe that with a slight change to design on the stimuli generation part and a 

bigger group of participants in the experiment the result for this study would be even more 

interesting to view. The change to the stimuli generation would be that there are an equal number 

of participants that is exposed to flotation and chamber. The second thing need changing is that 
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the participants should write a text of say 100 words, with no time limit. Just to increase 

movement of the hands and thereby affect the possibility to express emotions. 

Second it would be interesting to ask a new group of participants to watch the video clips 

and put four dots on the circumplex model for each video clip and only see the X and Y lines 

with the bipolar positive, negative and active, passive scales. This would then be checked with 

the recorded participants’ emotions before and after their treatment since they had to do exactly 

the same thing as the participants in the new experiment. 

More research is needed in this area, not only to adopt or reject the current findings but 

also to help understand peoples’ emotions during every day events. 
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APPENDIX 1 

 

Före & Efter frågor 

Förnamn        Ålder 

Man  Kvinna 

Har du utövat floating innan?    Ja  Nej 

Om ja, hur många gånger? 

Är du höger eller vänsterhänt?   Höger  Vänster 

Ringa in 3 ord som stämmer in på dig just nu. 

Förvånad Glad Förtjust Exalterad Lycklig Tillfredsställd Nöjd 

Belåten Rofylld Lugn Lättad Avkopplad Sömning Trött 

Hängig Uttråkad Dyster Ledsen Bekymrad Olycklig Frustrerad 

Irriterad Bedrövad Arg Spänd Rädd Förskräckt Uppjagad 

 

Jag går med på att delta i denna studie. Syftet med studien har blivit förklarat för mig och 

jag förstår att sekretessen kommer att upprätthållas hela tiden och att jag kan dra mig ut när som 

helst. Undersökningen kommer kräva att jag utför tester och att jag får genomgå en Flotation-

REST session (det sist nämnda gäller inte kontrollgruppen). 

 

Underskrift, Testledare      Datum 

 

Underskrift, Testdeltagare      Datum 
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APPENDIX 2 

 

Testdeltagaren fyller i följande information: 

Ålder: 

Kön: Man Kvinna 

Sysselsättning: 

Dagens datum: 

Beskrivning av uppgift 

Föreställ dig att personerna ni kommer se vill uttrycka en känsla genom skrift. Din 

uppgift är att observera handrörelserna i de fjorton filmklippen á tjugofem sekunder vardera, och 

bedöma personens känslomässiga tillstånd per filmklipp på följande skalor. När två filmklipp är 

klara så kommer ni få vända blad för nya skalor för de nya filmklippen. Glöm inte att fylla i alla 

skalor. Film klippen visas i par detta innebär att första och andra filmklippet hör ihop och tredje 

samt fjärde o så vidare. 

 

Var god vänd blad och börja på nästa sida med första klippet. 
 
Ömsint  1 2 3 4 5 6 7 8 Arg 
 
Glad  1 2 3 4 5 6 7 8 Ledsen 
 
Avspänd  1 2 3 4 5 6 7 8 Spänd 
 
Bestämd 1 2 3 4 5 6 7 8 Tveksam 
 
Positiv  1 2 3 4 5 6 7 8 Negativ 
 
Aktiv  1 2 3 4 5 6 7 8 Passiv 
 
Var god vänd blad och börja på nästa sida med första klippet. 

 


