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Preface 
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and the more practical application of technology meet in real life situations. Because my 
project was part of a larger project called De-Escalate, it enabled me to within a larger frame 
define my own goals and help to fill in the gaps of the bigger puzzle. Through a very explorative 
study I investigated the effects of dynamic light scenario’s on levels of aggression. And though 
I’m now more aware than ever that there are still a lot of blanks to be filled in and future 
research is needed, I’m fully confident that we are making progress in finding out how light 
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what it means to do explorative research and having to develop and evaluate novel research 
directions and techniques. 
I would like to thank my supervisors of the Eindhoven University of Technology, Antal Haans, 
Indrė Kalinauskaitė and Yvonne de Kort for their valuable insights, feedback and support. I 
would also like to thank Martin Boschman for his ideas and help in setting up the lab, and 
developing the needed software. Last but not least I would also like to thank my family and 
friends, for their support and help. 
  
Wouter Jansen 
Eindhoven, 13th of April, 2015  
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Abstract 
One of the places where we spent a lot of social time is that of the urban nightlife 
environment. Because of factors present within these environments such as alcohol 
consumption and crowding, people’s cognitive capacity can become narrowed and 
behavior disinhibited resulting in more aggressiveness. 
Within the current research via two different experiments we investigated whether dynamic 
light would be able to act as a positive situational cue to reduce aggression within a natural 
nightlife setting. Besides this because of the explorative nature of the study we used two 
different methodologies to assess levels of aggression to see how they would perform within 
the specific setting.  
 
First a set of dynamic light scenarios were created based on the theory that through cross 
modal associations and relational structures light would be able to trigger certain associations 
and feelings. Within these scenario’s we aimed at accentuating either a decrease or increase 
in illuminance, correlated color temperature or saturation recurrently by manipulating 
transition times. 
 
With our first laboratory experiment we investigated whether the accentuation of a certain 
transition could be made more salient and how these transitions influenced associations and 
feelings. Results showed that: First, we were indeed able to make a specific transition more 
salient. Second, dynamic light scenarios were able to trigger certain associations; scenario’s in 
which an accentuation of a decrease in illuminance or saturation resulted in significantly 
weaker associations with aggression compared to scenarios in which an increase in 
illuminance or saturation was made salient. In contrast, scenarios with varying correlated 
color temperature showed positive loadings on activity, valence and potency irrespective of 
the salient direction. 
 
In our second experiment we investigated if dynamic light was able to reduce levels of 
aggression within a setting similar to a natural nightlife setting. Two dynamic light scenario’s 
that showed the most potential within our laboratory experiment were used and compared 
with static lighting. Results of the study indicated that one dynamic light scenario was indeed 
able to reduce aggressive affect as assessed by Andersons state hostility scale and reduce 
aggressive tendencies and hostility as assessed by a story stem technique. 
Although future research will be needed to further investigate the de-escalating potential of 
dynamic light, the results of the current study were promising. 
 
Concerning the used methodologies to assess levels of aggression we found that though 
results from the two measures were not consistent, both methods offered potential to be 
used within follow-up field research. 
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Dynamic Lighting and Aggression 
 
Often our social activities take place in environments other than just our homes. One often 
visited place to spend social time with others are the down-town bars and the surrounding 
areas belonging to the urban nightlife environment. While generally people’s aim is to 
entertain themselves and enjoy the pleasant atmosphere in these areas, aggression by groups 
or individuals can create situations that escalate. Within these escalating situations an 
increase in the severity of aggressive means can be seen in conflicts (Winstok, Eisikovits, & 
Fishman, 2004). Although a lot of research has been done within the area of aggression and 
escalation, relatively little of it is devoted to de-escalation (i.e. the diffusion of escalating 
situations in which groups or individuals are showing aggressive or violent behavior). Besides 
this, the current body of literature, mainly consists of intervention strategies in which 
professionals such as the police are included or surveillance technology is used. Though widely 
applied and used, these methods might arguably have counterproductive effects due to 
mechanisms as those found in the weapons effect (Berkowitz & LePage, 1967). More recently, 
the possibility to use (dynamic) light as means to de-escalate has been investigated in a series 
of laboratory studies (Jansen, 2015; Schietecat & Lakens, 2014). Within these studies it has 
been shown that dynamic light is able to trigger specific associations, and that for example 
while some scenario’s trigger associations with aggression, others trigger associations with 
calmness (Jansen, 2015). With the current study we would like to extend previously done 
research and further investigate cross modal associations between dynamic light and 
aggression related concepts. We also want to investigate whether dynamic light is able to 
reduce levels of aggression within a natural nightlife setting. 
 

Theoretical framework 
 

Aggression 

Within the context of de-escalation it is important to consider one of the key aspects of 
escalation; aggression. Aggression, is any behavior directed toward another individual and 
carried out with the intention to cause harm (Anderson & Bushman, 2002; Berkowitz, 1993). 
There are various theories explaining and analyzing the origins of aggression and one that is 
relevant for our current study is that of the neo-associationist model (Berkowitz, 1993). 
According to this model aversive events such as loud noises and other negative situational 
stimuli can produce negative affect and automatically trigger certain memories and 
physiological responses (Berkowitz, 1993). Furthermore cognitive neo-associationist theory 
assumes that environmental cues become associated with certain memories, events and the 
cognitive and emotional responses triggered by these events (Anderson & Bushman, 2002; 
Berkowitz, 1993). Therefore situational or environmental stimuli play a crucial role in 
determining whether or not an individual will engage in an aggressive response (Berkowitz, 
1993). The weapons effect which argues that any environmental cue, which we associate with 
aggression or a negative experience can trigger aggressive behavior is a good example of this 
(Berkowitz & LePage, 1967). In a study investigating the weapons effect it was shown that 
participants acted significantly more aggressive towards a provocateur if they associated a 
gun present within the experimental room with a tool used to cause violence compared to 
people that associated it with a tool for sports or hobby purposes (Anderson, Benjamin, & 
Bartholow, 1998). Another relevant similar theory for the scope of the current study is that of 
the general aggression model (GAM) (Anderson & Bushman, 2002). The GAM considers a 
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person in a situation, taking into account the situational inputs and cognitive, affective and 
arousal routes in determining whether an individual will respond aggressively (Anderson & 
Bushman, 2002). The GAM also considers cognition, affect, and arousal to mediate the effects 
of situational and personal variables on aggression.  
 

Urban nightlife & situational cues 

Within the setting of urban nightlife there are various situational factors that play a role in 
creating escalating situations. One of these situational factors is the high population density 
sometimes referred to as crowding (Griffit & Veitch, 1971). Crowding can cause heightened 
levels of arousal and increase the opportunity for conflict, by lowering the irritation tolerance 
of people leading to frustration and then possibly to conflict (Gove, Hughes, & Galle, 1979; 
Stokols, 1972). Another negative effect of high-density settings is that individuals have the 
tendency to feel more anonymous (Jorgenson & Dukes, 1976). Anonymity in turn can lead 
individuals to become more disinhibited and more susceptible to situational cues (Hirsh, 
Galinsky, & Zhong, 2011). Similarly, alcohol intoxication can result individuals to become more 
susceptible to the most salient situational cues due to narrowing of the attentional and 
cognitive capacity (Hirsh et al., 2011). 
 
Urban night-life and de-escalation 
Currently most efforts taken to reduce escalating situations within the setting of urban 
nightlife involve professionals such as the police to intervene or increased video surveillance. 
However, taking into account the GAM and the neo-associationist model by Berkowitz (1993) 
and with this, the fact that situational cues might trigger certain associations and behavioral 
scripts, these measures could have counterproductive effects through mechanisms as that 
seen in the weapons effect. Increasing visible measures might trigger negative associations 
and thus memories and cognitions, making people more prone to act in line with these 
negative memories and cognitions. One might therefore argue that in order to reduce 
aggression within the setting of urban-nightlife a solution should not be found by providing 
situational cues that are associated with negativity, but instead situational cues that can be 
associated with positivity should be provided.  
One situational cue that in previous research was shown to be able to do so is that of music. 
In a study by (Krahé & Bieneck, 2012) it was shown that participants that were exposed to 
pleasant music reported to have a more positive mood compared to participants that were 
exposed to unpleasant music or no music at all. Yet another potentially powerful contextual 
cue is that of light. Research on effects of light on people has shown that there are various 
positive effects that light can have on our cognitive performance, levels of arousal, affect, 
mood, sociality and our self-control (Knez, 1995; Smolders & de Kort, 2014; Steidle & Werth, 
2014; Zhong, Bohns, & Gino, 2010).  
 

Light 

Light and cognitive performance 

Various research has shown light to be able to influence cognitive performance. An example 
of this is that higher levels of ambient illuminance intensify affective responses (Xu & Labroo, 
2014). In a word assessment task higher levels of ambient brightness made people rate 
negative words as being more negative and positive words as being more positive. Color 
temperature also seems to influence cognitive performance; In a laboratory study by Knez 
(2001) the color temperature was shown to influence participants’ cognitive performance on 
a free recall task. Participants were able to remember more words when they were exposed 
to warm light (i.e. light with a low CCT) compared to cold light (i.e. light with a high CCT). 
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Light and arousal 

When looking at the effect of illuminance on levels of arousal studies have shown that within 
a simulated office environment participants felt less sleepy, more energetic and showed 
higher physical arousal levels when exposed to bright lighting conditions compared to dim 
lighting conditions (Smolders & de Kort, 2014; Veitch, 2001). Similarly people feel more calm 
and less tense in low illuminance warm white light conditions compared to high illuminance 
warm white light conditions (Baron, Rea, & Daniels, 1992; McCloughan, Aspinall, & Webb, 
1999). These results thus suggest that light is able to influence levels of arousal.  
 

Light and affect 

When considering the effects of illuminance on mood, research has shown that within the 
setting of a work environment people’s mood increased with an increasing level of brightness 
up to the point where the light was perceived as too bright. Too bright light decreased people’s 
mood and when the lighting was perceived as much too dark people’s mood was at its lowest 
(Küller, Ballal, Laike, Mikellides, & Tonello, 2006). Research investigating the effect of color 
temperature on mood has shown people to report to have a more positive mood when 
exposed to light with a low CCT (3000K) compared to when exposed to light with a high CCT 
(4000K) (Baron & Rea, 1991; McCloughan et al., 1999). Besides illuminance and CCT color is 
also argued to influence affect. Though research explicitly investigating the effects of colored 
light on affect is nonexistent to our knowledge, research investigating the effects of color itself 
is more available. An example from color research is a study performed by Camgöz, Yener, & 
Güvenç, (2002) in which they found that fully saturated colors were generally preferred over 
colors that where not fully saturated. Besides this brighter colors were evaluated more 
positively compared to less bright colors even when controlling for differences in hue and 
saturation. Similar results were found by Naz & Epps (2004); showing participants a set of fully 
saturated colors triggered more positive emotional responses compared to showing partially 
saturated and achromatic colors. As such, these findings indicate the potential to use the 
different light characteristics of illuminance level, CCT, and saturation to influence people’s 
mood, and shows that light characteristics should be carefully considered when wanting to do 
so (i.e., ensuring illuminance levels are just right and possibly combine it with the right CCT 
level and consider color and levels of saturation). 
 

Light and sociality 

Besides the ability of light to influence affect, light has also shown to be able to impact social 
behavior. For instance lower illuminance light was shown to increase social distance resulting 
in a stronger urge to cooperate compared to bright light (Werth, Steidle, & Hanke, 2012). A 
similar effect was found for light with different color temperatures; Light with a low CCT 
results people in having a stronger preference to resolve interpersonal conflicts through 
collaboration rather than through avoidance compared to light with higher CCT (Baron et al., 
1992). Recent research also has shown that warm white light with a low CCT significantly 
increased several types of social interactions (Heijboer, 2013).  
However it was also found that the experience of darkness can also negatively influence 
people’s moral behavior (Zhong et al., 2010). In their study participants needed to solve 
several puzzles and reward themselves with a monetary prize for each puzzle that they were 
able to solve. The participants were given the illusion that nobody could check on their actions 
and thus were given the opportunity to cheat without obvious consequences. During these 
tasks the perceived level of darkness was manipulated by room brightness (i.e., bright or dim) 
or by making the participants wear dark or clear sunglasses. Both decreasing the light and 
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letting the participants wear dark sunglasses resulted similar higher levels of dishonest 
behavior indicating that the way in which we perceive the world around us (i.e., dimmed vs 
bright) influences our behavior. 
 

Light and self-control 

As mentioned before, light can also influence people’s behavior in a social context. A study 
performed by Steidle and Werth, (2014) showed that participants in a brightly lit room 
reported a higher public self-awareness than those in a dim room. The same study also 
showed that that higher illuminance levels facilitated the suppression of socially undesirable 
behavior and impulses and increases self-control. 
 

Light and aggression 

While we know various mechanisms and ways through which light can improve our wellbeing 
and influence us, the positive effects of light and possible applications to use it to de-escalate 
are under investigated. Nevertheless, a recent laboratory study performed by Jansen (2015) 
has shown that different light characteristics within a light bit (i.e., a short dynamic light 
scenario in which the light transitions from one state to another) were able to influence the 
degree to which the scenario was associated with aggression. Light bits in which illumination 
was increased were associated stronger with activity, potency, and aggressiveness compared 
to light bits with decreasing light levels. A mechanism of relational structures similar to that 
found within the domain of color research was argued to apply here as well (Jansen, 2015; 
Schietecat & Lakens, 2014). For color, certain associations are argued to not be bound to the 
color itself but depend on the relational structure with another color (Lakens, Semin, & Foroni, 
2012). An example of this is that while black is generally associated with negativity, white is 
only associated with positivity when presented together with and in an opposition of black 
and its negative meaning (Lakens et al., 2012). When translating this to the domain of light, a 
similar relational structure might apply when considering bright and dim light; while bright 
light itself is not strongly associated with activity, potency, and aggressiveness when 
presented together with dim light in a light bit that transitioned from dim to bright light these 
associations became stronger (Jansen, 2015; Schietecat & Lakens, 2014). The fact that 
transitioning to brighter light results in stronger associations with activity is thought to be 
caused by general cross modal associations between bright light and arousal; people tend to 
become more aroused under bright light compared to dim light (Smolders, De Kort, & 
Cluitmans, 2012) and thus it is likely that people will create associations between bright light 
conditions and their more aroused state. Similarly since people feel more calm and less tense 
in low illuminance conditions compared to high illuminance conditions (Baron et al., 1992; 
McCloughan et al., 1999) dim light is likely to result in weaker associations with activity 
(Jansen, 2015; Schietecat & Lakens, 2014). 
 

Dynamic Light 

In their study, Jansen (2015) made use of dynamic light that transitioned between lighting 
states with different illuminances. Dynamic light was chosen because of its ability to over time 
transition between different lighting states. Besides the lighting characteristics itself, within a 
dynamic light scenario, the speed with which the transition takes place is also an characteristic 
that influences the way the light is perceived. Jansen (2015) found that light bits with short 
transition times (300-500ms) resulted in being associated stronger with aggressiveness, 
activity and potency compared to light-bits with a longer transition time (1000-1500ms). 
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Research aims 
With the current study we like to further investigate which aspects within a dynamic light 
scenario influence the way the light is perceived. Previously done research investigating how 
different light bits are associated with aggression, so far have only considered transitions 
between different illuminance levels (Jansen, 2015). These transitions can however also apply 
to the other light characteristics such as correlated color-temperature, and color as defined 
by hue and saturation. Furthermore we also want to investigate how the knowledge from 
previously done dynamic lighting research can be translated and put into practice as a de-
escalation tool in a real world situation. While Jansen (2015) made use of light bits in which 
only one transition took place (i.e., from dim to bright light or bright to dim light), we propose 
that a light scenario could also be created in such a way it would become continuous (i.e., 
continuous transition between bright and dim light). Within such a continuous scenario a 
specific transition could be made salient recurrently by using an asymmetric scenario with 
different transition speeds. An example of one cycle for such a continuous asymmetric 
scenario can be found in Figure 1.  

 
Figure 1. Example of asymmetric dynamic light scenario cycle in which a decrease in illuminance is made salient 

As can be seen, the first transition takes place in 3 seconds, (with a relatively high transition 
speed) and the second transition back to the begin state takes place in 20 seconds (with a 
relatively low transition speed), thus making the first transition the most salient one. By 
making the scenario continuous specific transitions are made salient recurrently increasing 
their potential effect. 
 
As mentioned before there are various light characteristics that can be manipulated within a 
dynamic light scenario. For the scope of the current study three different light characteristics 
were considered; that of illuminance measured in lux, that of correlated color temperature 
(CCT) measured in Kelvin, and color, described by hue and saturation.  
 

The first goal of our study is to identify how characteristics such as changing levels of 
illuminance, correlated color temperature and saturation contribute to the evaluation of the 
light scenario and see what kind of associations they trigger. To do so a pilot lab study was 
performed. Secondly in a follow-up field experiment we investigated if a dynamic light 
scenario was able to influence people’s level of aggressiveness within a natural setting.  
A third goal is to evaluate the set of tools that are used to validate the results by assessing or 
directly measuring levels of aggressiveness and aggression and to see if these tools give valid 
results within the natural nightlife setting. 
 

We propose that similar cross modal associations and relational structures as those found in 
earlier light research (Jansen, 2015; Schietecat & Lakens, 2014) are responsible for creating 
certain associations and influence the way people perceive light. Certain light characteristics 
within a dynamic scenario such as that of illuminance, CCT or saturation can implicitly become 
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associated with certain concepts such as that of arousal or pleasure though repetitive 
exposure to these kinds of light in different situations. An example of this would be that 
generally in settings where people meet informally and want to relax light with a low CCT 
(warm light) is used and preferred (Baron & Rea, 1991). When making a transition towards 
light with a low CCT salient, it is suggested to trigger associations with the relaxing and calm 
moments (Jansen, 2015). 
 
Lab study 
The aim of the laboratory study was to investigate what kind of dynamic lighting scenario had 
the most potential to be used to test its de-escalating properties within a natural setting. 
Six different dynamic light scenarios where considered in which illuminance, correlated color 
temperature or saturation where manipulated. In each scenario, either a decrease or increase 
of the above mentioned light properties was recurrently accentuated over time similar to the 
example given in the introduction. The goal was to see if the faster transitions within the 
asymmetric dynamic scenarios could indeed be made (more) salient than the slower, reversed 
one, and would result in certain associations. 
 
Field study 
To extend our previously done lab research and investigate if in a natural setting dynamic light 
would be able to influence people’s level of aggressiveness a follow-up field-experiment was 
performed. Based on the results of our laboratory study we decided to pick two dynamic 
scenarios that showed to have the most potential in terms of their de-escalating properties to 
test in a natural setting. The goal of the field study was to investigate if the two chosen 
dynamic light scenarios had the ability to influence levels of aggression as assessed by 
Anderson’s State Hostility Scale and a set of Story Stem tasks compared to that of a static 
lighting scenario. Besides this we wanted to see how the different tools that were used to 
assess the level of aggression in participants compared to each other and see if they offered 
a practical means to measure within the natural setting of urban nightlife. 
We expected that both dynamic scenarios would result in reduced levels of aggression as 
assed by Anderson’s State Hostility Scale and a set of Story Stem tasks compared to the static 
lighting scenario. We also expected people to report as feeling more pleasant and less aroused 
when exposed to scenarios with lower correlated color temperatures compared to the static 
light scenario and scenarios with overall higher correlated color temperatures. 

  



Dynamic Light and its Ability to De-escalate  13 

Lab Study 
 
This section will describe the set-up of the first lab-experiment that focused on finding a 
dynamic light scenario with the most potential to be used in a follow-up field experiment. In 
the experiment, participants were asked to evaluate several dynamic light scenarios in which 
either an increase or decrease in illuminance, CCT or saturation was made salient. To evaluate 
the light, two different techniques were used; that of the Self-assessment manikin (SAM; 
Bradley & Lang, 1994) and Osgood’s semantic differential method (Osgood, 1957). The SAM 
is a non-verbal pictorial assessment technique that uses the dimensions of pleasure, arousal, 
and dominance (PAD) to assess a person’s affective state or affective response to a stimuli. 
Research has shown the underlying PAD components to relate to various personality traits 
amongst which and relevant within the scope of the current study that of hostility (Mehrabian, 
1996). The technique also has been demonstrated to be able to be used to describe an 
environment in previous research showing it’s potential to describe other more abstract 
concepts such as that of light (Russell & Pratt, 1980). Osgoods semantic differential method 
though using different labels uses the similar dimensions of evaluation, activity and potency. 
The semantic differential method requires people to rate a stimuli on different bipolar 
semantic scales and defines the meaning of a concept as a location in a multidimensional 
space (Adams & Osgood, 1973; Osgood, 1957). The semantic differential method was chosen 
because it has shown to be able to be used for light evaluation in previous research (Jansen, 
2015; Schietecat & Lakens, 2014). By combining the two methods we aim to get more reliable 
results. 
In research investigating how the PAD dimensions relate to various personality traits the 
personality trait of hostility it was determined that by giving the following weights of -0.32, 
0.20, and 0.28 to the respective dimensions of pleasure, arousal and dominance and combine 
them a measure of hostility could be determined (Mehrabian, 1996). Though these specific 
weights were established in a different context (i.e., the context of assessing personality traits 
of a person) they still give an indication in how we should interpret SAM and Osgood results 
for the different light scenario’s. Concerning the SAM, dynamic light scenarios that were 
scored low on the dimensions of arousal and dominance and high on the dimension of 
pleasure were considered potential scenario’s for follow-up research. For Osgood, dynamic 
light scenarios that were weakly associated with the dimensions of activity, aggressiveness, 
and potency and strongly associated with the dimension of valence were considered to have 
the most potential to be used in follow-up research. Based on some earlier research regarding 
the effects of brightness of light (Smolders & de Kort, 2014; Steidle & Werth, 2014; Werth et 
al., 2012), color temperature of light (Baron & Rea, 1991; McCloughan et al., 1999) and color 
and saturation of light (Dijkstra, Pieterse, & Pruyn, 2008), several hypotheses were formulated 
for this experiment.  
Firstly, we hypothesized that 1) the type of light scenario would affect atmosphere, light 
evaluation and feelings of pleasure, arousal and dominance within a semi-social setting. 
Secondly, we hypothesized that 2) while evaluating dynamic light scenarios the type of light 
scenario would have an specific effect on associations with activity, potency, aggressiveness, 
and valence. 
Thirdly, we hypothesized that 3) while explicitly evaluating dynamic light scenarios the type of 
light scenario would have an effect on reported levels of pleasure, arousal and dominance. 
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Figure 2. Design of asymmetric scenarios in which increase of characteristic was made salient 

 

Method 
Design 

The experiment consisted of 2 parts; during the first part a between subjects comparison of 
light scenario on atmosphere evaluation and feeling was performed. During the second part a 
within subjects comparison of light scenario on association and feeling was performed. During 
the first part participants were given a group task which actively involved them in a discussion 
and were afterwards asked to evaluate the room atmosphere. During the second part the 
participants were asked to explicitly evaluate the different light scenarios. For within subjects 
effects of light scenarios on associations and feelings, light scenarios were randomized. 
 

Participants 

A total of 28 people participated in the experiment nested in 7 groups of 4 people. The 
participants mean age was 21.8 (SD = 2.15; range 18 – 27 years). Twenty-one (i.e., 75%) of the 
participants were male, seven (i.e., 25%) of the participants were female. Participants were 
recruited based on their availability and convenience and therefore included friends, 
colleagues and students working near the lab. Participants were rewarded for their 
participation with either a snack or a soft drink. 
 

Settings and apparatus 

The experiment was performed in the Light Lab of the Human Technology Department of the 
Eindhoven University of Technology. Philips wall washers of the type ColorGraze where used 
for the light manipulation and a Jeti Spectro-Radiometer Specbos 1201 was used to calibrate 
the lights and to measure the light level and corresponding color temperatures. 
Measurements were taken horizontally at desk height. Furthermore paper and pencil 
methods where used to collect data. 
 

Manipulation 

During the first part of the experiment the manipulation consisted of showing one of six 
different dynamic light scenarios repeatedly. Within the dynamic light scenario one of three 
different light properties was manipulated; a change in illuminance, correlated color 
temperature or saturation. The lighting scenarios were designed based on an asymmetric 
change in one of these properties in order to make one of the changes more salient recurrently 
over time. In Figure 2 a graphical depiction of the scenarios in which an increase in illuminance, 
CCT, and saturation was made salient can be found. 
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In Figure 3 a graphical depiction of the three scenarios in which decrease in illuminance, CCT 
and saturation were made salient can be found. 

 
Figure 3. Design of asymmetric scenarios in which decrease of characteristic was made salient 

Each scenario would begin with the more salient transition from the begin to end state 
followed by a slower transition back to the begin state. For the more salient transition, a 
transition duration of 3 seconds was chosen based on earlier research indicating that 
transitions with timings of 1000ms or more were perceived as relatively calm (Jansen, 2015) 
and the fact that these transitions were quite noticeable. For the return transition a transition 
duration of 20 seconds was chosen in order to make it less salient and barely noticeable when 
not specifically paying attention to the light. The return transition could be made longer to 
make it even less noticeable but to ensure that even during limited time of exposure the 
salient transition would be visible recurrently we stuck with the 20 second duration. In Table 
1 an overview of the different scenarios and it’s properties can be found.  
 

Table 1 
Light scenario overview 

   

 Begin condition  End condition  Average 

Scenario title: 

Light 
intensity 

(Lux) CCT (K)  

Light 
intensity 

(Lux) CCT (K) 

 Light 
intensity 

(Lux) CCT (K) 

Illuminance - 
decrease 

310 5466  131 5466  221 5466 

Illuminance - 
increase 

131 5466  310 5466  221 5466 

CCT - decrease 170 6554  171 2798  171 4676 

CCT - increase 171 2798  170 6554  171 4676 

 

 
Light 

intensity 
(Lux) 

 
Hue (H), 

Saturation 
(S)  

 
Light 

intensity 
(Lux) 

 
Hue (H), 

Saturation 
(S) 

  
Light 

intensity 
(Lux) 

 
Hue (H), 

Saturation 
(S) 

Saturation - 
decrease 

107 270, 90  108 270, 30  108 270, 60 

Saturation - 
increase 

108 270, 30  107 270, 90  108 270, 60 

Note. For scenarios in which saturation was manipulated HUE is expressed as value between 0 – 360 wherein all colors of the 
spectrum are covered ranging from 0 = red, 60 = orange, 120 = yellow, 180 = green, 240 = blue, 300 = violet, and 360 = red. 
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Measurements 

Measurements for the first part were recorded using a paper and pencil based questionnaire 
(see Appendix A). 
 

Atmosphere pleasantness was evaluated by asking about atmosphere pleasantness (e.g., The 
general atmosphere during the discussion task was pleasant), lighting pleasantness (e.g., The 
lighting during the discussion task was pleasant) and lighting comfort (e.g., The lighting during 
the discussion task was comfortable) using seven-point Likert items ranging from 1 = strongly 
disagree to 7 = strongly agree. 
 

Participants feeling towards the light was probed using the self-assessment manikin. 
Participants were asked to indicate how the lighting made them feel for each of the PAD 
dimensions which were graphically depicted with a character arrayed along a continuous nine-
point scale. For pleasure the scale ranges from happy to unhappy, for arousal the scale ranges 
from sleepy to excited and the dominance scale ranges from submissive to powerful (Morris, 
1995).  
 

Level of satisfaction with the discussion task was an additionally included variable to confound 
for possible dissatisfaction and was measured using a seven-point Likert item ranging from 1 
= strongly disagree to 7 = strongly agree. 
 
Measurements for the second part were also recorded using a paper and pencil based 
questionnaire (see Appendix B). 
 

Subjects’ associations with the light scenarios were measured using a slightly extend version 
of Osgood’s semantic differential method. Similarly to previous light research we used the 
dimensions of valence, activity and potency as originally proposed by Osgood and added the 
dimension of aggression for the specific purpose of measuring associations with aggression. 
All items where measured using a bi-polar scale where valence ranged from 1 (positive) to 9 
(negative), potency ranged from 1 (weak) to 9 (strong), activity ranged from 1 (passive) to 9 
(active) and aggression ranged from 1 (calm) to 9 (aggressive). 
 
Participants feelings were probed using the SAM with the same dimensions of pleasure, 
arousal and dominance as during the first part. Only now they were asked to simply indicate 
how they felt. 
 

Procedure 

First, the participants were introduced to the first part of the experiment. They were given a 
pre-specified list with several artists and asked to make a selection of musicians who should 
be performing during the opening of the academic year party 2015. The academic year party 
is an annual festivity organized by the Eindhoven University of Technology to celebrate the 
opening of the new academic year after the summer holidays. This task was intended to 
engage the participants in an active debate, spending attention to each other rather than to 
the environment. 
During the task one of the previously introduced light scenarios was running in the 
background. 
The task was timed and participants were given approximately 5 minutes in order to put some 
time pressure on the decision making process and to limit the duration of the experiment. 
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After completing the task, participants needed to write down the chosen artists and their 
preferred order of appearance and notify the experimenter. 
Afterwards participants were asked to fill out a questionnaire evaluating the discussion itself 
and the discussion environment using a 7-point Likert scale and to evaluate the lighting during 
the discussion task using the previously described SAM method. They were also asked to write 
down if they noticed anything changing in the environment during the discussion task and to 
describe what these changes where and if and how it could have affected them. Up on 
finishing the questionnaires the participants where partially debriefed and told that the 
discussion task was nothing more than a way to direct their attention away from the lab 
environment and to engage them in a social activity. 
 
During the second part of the experiment participants were explicitly told to pay attention to 
the lighting. All six lighting scenarios were presented to the participants in a random order. 
Each scenario was shown for 2 complete cycles, thus twice performing the salient transition. 
the participants were asked to fill out a short questionnaire evaluating the light scenario using 
the SAM and the previously described extended version of Osgood’s instrument. 
In the end of the experiment participants were further debriefed about the goals and purposes 
of the study, thanked for their participation and offered a candy bar or a soft drink. 
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Results 
All data was transformed to have a similar range from -5 to 5 where neutral responses are 
represented as a 0, positive values can be interpreted as scoring high and negative values can 
be interpreted as scoring low on an item (i.e., for a 9-point scale where items ranged from 1 = 
strongly disagree to 9 = strongly disagree, data has been transformed to -5 = strongly disagree 
to 5 = strongly agree and 0 is the most neutral response). 
 

Atmosphere evaluation & SAM 

Due to the small sample size of the between-subjects comparisons it was decided not to 
perform any statistical analyses. However as can be seen in 

Figure 4 it is clear that each of the scenarios did result in different though not significantly 
different evaluations.  

Figure 4. Atmosphere pleasantness 

A full overview of results can be found in Table 2. 
 

Table 2  
Likert-item scores for atmosphere pleasantness, lighting pleasantness & lighting comfort 

Scenario: Illuminance  CCT  Saturation 
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Item:  decrease increase  decrease increase  decrease increase 

Atmosphere 
Pleasant  

Mean 2.50 2.00  1.50 2.25  1.00 5.50 

SD 0.58 0.00  1.07 0.50  0.82 1.00 

Lighting 
pleasant 

Mean 0.50 0.75  1.13 0.50  0.00 0.00 

SD 1.73 0.96  1.16 1.29  1.41 2.16 

Lighting 
comfortable 

Mean -0.50 1.00  0.88 0.25  0.25 0.25 

SD 2.38 0.82  1.25 0.96  0.96 2.22 

 
For SAM ratings, similarly no statistical analyses are reported since the sample size was too 
small to be able to make inferences about the results. As can be seen in 

Figure 5, SAM ratings did differ between the scenarios though again not to a significant extend. 
A full overview of SAM results can be found in Table 3. Results do not confirm our first 
hypothesis. 
 

Figure 5. Implicit light evaluation SAM 

 
Table 3 
SAM ratings for pleasure, arousal & dominance 
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Scenario: Illuminance  CCT  Saturation 

Item:  decrease increase  decrease increase  decrease increase 

Pleasure 
Mean 0.50 1.25  1.63 2.00  1.75 0.75 

SD 1.29 0.50  0.92 1.63  0.50 2.22 

Arousal 
Mean 0.75 1.50  1.00 1.75  0.75 0.00 

SD 1.71 1.29  1.60 0.96  0.50 0.00 

Dominance 
Mean 1.00 1.25  0.88 0.75  0.50 0.25 

SD 1.41 1.71  1.25 0.96  1.00 0.50 

 

Light evaluation – Associations 

The Osgood ratings per scenario can be found in Figure 6. 

 

Figure 6. Light evaluation – Associations Note. * marks a significant difference at p < .05 

A repeated measures ANOVA showed that there was a significant main effect of type of light 
scenario on associations with activity F(5, 135) = 6.61, p < .001, w²= 0.08, associations with 
aggressiveness F(3.72, 100.43) = 6.68, p < .001, w²= 0.14, associations with potency, F(3.448, 
93.10) = 4.47, p = .004, w²= 0.10, and associations with valence F(5, 135) = 6.80, p < .001, w²= 
0.14. Mauchly’s test indicated that the assumption of sphericity had been violated for both 
aggressiveness associations X2(14) = 30.52 p < .05 and potency associations X2(14) = 45.23 p 
< .05 therefore in both cases, degrees of freedom were corrected using Greenhouse-Geisser 
estimates. These results thus confirm our second hypothesis. 
Paired sample T-Tests were performed between increase and decrease pairs to further 
investigate our third hypothesis. Results can be found in Table 4. 
 

Table 4 
Results of paired samples T-test 

Scenario: Illuminance  CCT  Saturation 

Item: t df Sig R  t df Sig R  t df Sig R 

Activity -2.00 27 .031  .40*  0.35 27 .732 .07  -2.25 27 .033 .40* 

Aggressiveness -2.00 27 .040  .38*  0.46 27 .650 .09  -3.75 27 .001 .58* 

Potency -1.57 27 .129 .29  0.57 27 .573 .11  -3.65 27 .001 .58* 

Valence -1.09 27 .284 .21  -0.90 27 .379 .17  2.54 27 .017 .44 
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Note. T-test were performed between scenarios in which an decrease and increase was made salient (significant results are 
marked with an *) 

 

Scenarios in which an decrease in illuminance was made salient resulted in participants having 
weaker associations with activity and aggressiveness compared to scenarios in which an 
increase in illuminance was made salient. For Potency and valence no significant differences 
were found but a similar trend could be seen. 
Scenarios in which a decrease and increase in correlated color temperature was made salient 
did not significantly differ from each other. 
For scenarios in which a decrease in saturation was made salient participants reported having 
weaker associations with activity, aggressiveness and potency compared to scenarios in which 
an increase in saturation was made salient. For valence an opposite effect was seen; scenarios 
in which a decrease in saturation was made salient resulted in people reporting having 
stronger associations with valence compared to scenarios in which an increase in saturation 
was made salient. These findings were all in line with our expectations. A full overview of 
results can be found in Table 5. 
 

Table 5 
Means and standard deviations for reported associations   

Scenario: Illuminance  CCT  Saturation 

Item:  decrease increase  decrease increase  decrease increase 

Activity Mean  -0.61*  0.21*  0.96 0.86   -0.71*  0.14* 

 SD 1.47 1.50  1.20 1.30  1.46 1.69 

Aggressiveness Mean  -1.43*  -0.96*  -0.36 -0.50   -0.89*  0.43* 

 SD 0.96 1.07  1.39 1.43  1.42 1.69 

Potency Mean -0.32 0.18  0.79 0.68   0.36*  1.04* 

 SD 1.22 1.12  1.13 1.16  1.13 1.26 

Valence Mean 0.21 0.50  0.96 1.14  0.32 -0.39 

 SD 1.03 1.14  1.14 1.15  1.09 1.34 

Note. Significant differences are marked with an * 

  

Light evaluation – SAM 

The SAM ratings per scenario can be found in Figure 7. 

 
Figure 7. Light evaluation - SAM ratings Note. * marks a significant difference at p < .05 
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For the explicit light evaluation results of a repeated measures ANOVA showed that there was 
only a significant effect of type of light scenario on reported levels of pleasure F(3.47, 93.55) 
= 8.154, p < .001, w²= 0.16. Mauchly’s test indicated that the assumption of sphericity had 
been violated X2(14) = 34.518 p < .05 and therefore, degrees of freedom were corrected using 
Greenhouse-Geisser estimates. Nevertheless results thus partially support our second 
hypotheses. 
For arousal F(5, 135) = 1.90, p = .098, and dominance F(5, 135) = 0.38, p = .862 no significant 
effect of type of light scenario was found thus not supporting our hypotheses. 
Paired sample T-Tests were performed between increase and decrease pairs to further 
investigate our third hypotheses. A full overview of the results can be found in Table 6. 
 

Table 6 
Results of paired samples T-test 

Scenario: Illuminance  CCT  Saturation 

Item: t df Sig R  t df Sig R  t df Sig R 

Pleasure -0.25 27 .805 .05  -1.51 27 .143 .28   2.08 27 .047 .37* 

Arousal -1.06 27 .300 .20  -0.28 27 .780 .05  -1.29 27 .209 .24 

Dominance -0.78 27 .441 .15   0.31 27 .759 .06   0.70 27 .492 .13 

Note. T-test were performed between scenarios in which an decrease and increase was made salient (significant results are 
marked with an *) 

 

Scenarios in which a decrease and increase in illuminance was made salient did not 
significantly differ from each other.  
Scenarios in which a decrease and increase in correlated color temperature was made salient 
did also not significantly differ.  
For scenarios in which a decrease in saturation was made salient participants reported to feel 
significantly more pleasurable compared to scenarios in which an increase in saturation was 
made salient. For arousal and dominance no significant differences were found. 
A full overview of the results can be found in Table 7. 

Table 7 
Means and standard deviations for SAM ratings 

Scenario: Illuminance  CCT  Saturation 

Item:  decrease increase  decrease increase  decrease increase 

Pleasure Mean 0.54 0.61  1.43 1.79   0.54*  -0.11* 

SD 1.26 1.20  1.60 1.10  1.26 1.55 

Arousal Mean -0.25  0.25  0.79 0.89  -0.04  0.54 

SD 1.62 1.69  1.66 1.66  1.77 1.88 

Dominance Mean 0.43  0.68  0.46 0.36  0.39 0.14 

SD 1.26 1.59  1.64 1.62  1.17 1.72 

Note. Significant differences are marked with an * 

 

Measure comparison 

Results of several bivariate correlation analyses showed that only Osgood’s measure of 
valence correlated significantly with the SAM dimension of pleasure r = .53 p = .004. 
Osgood’s measure of activity did not correlate significantly with the SAM dimension of arousal 
r = .17, p = .387 and Osgood’s measure of dominance did not correlate with the SAM 
dimension of dominance r = .08, p = .687. 
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Comparing of scenarios 

A multi criteria analysis (MCA) was performed in order to investigate the potential of each 
light scenario. Weights were assigned to each of the dimensions used in the semantic 
differential method and SAM and afterwards the two methods were averaged and combined 
to get an overall score for the potential of the scenario. Weights for both Osgood and SAM 
were adopted from results of a study performed by Mehrabian (1996) investigating how PAD 
dimensions related to the personality trait of hostility. Points were given based on the mean 
values for each variable. The results of the MCA can be found in Table 8. 
 

Table 8 
Multi criteria analysis of light scenarios 

  Illuminance  CCT  Saturation 

Osgood weight decrease increase  decrease increase  decrease increase 

Activity  0.20 -0,61 0,21  0,96 0,86  -0,71 0,14 

Aggressiveness  1.00 -1,43 -0,96  -0,36 -0,50  -0,89 0,43 

Potency  0.28 -0,32 0,18  0,79 0,68  0,36 1,04 

Valence -0.36 0,21 0,50  0,96 1,14  0,32 -0,39 

Subtotal  -0,93 -0,57  -0,16 -0,30  -0,57 0,48 

SAM          

Pleasure -0.36 0,54 0,61  1,43 1,79  0,54 -0,11 

Arousal  0.20 -0,25 0,25  0,79 0,89  -0,04 0,54 

Dominance  0.28 0,43 0,68  0,46 0,36  0,39 0,14 

Subtotal  -0,15 0,02  -0,27 -0,44  -0,11 -0,22 

          

Total  -0,54 -0,27  -0,22 -0,37  -0,34 0,35 

 

As can be seen in Table 8 the illuminance decrease scenario scores the lowest, followed by the 
CCT increase scenario. 

Discussion 
In this experiment we investigated what kind of dynamic lighting scenario had the most 
potential to be used to test its de-escalating properties within a natural setting.  
Six different dynamic light scenarios where considered in which illuminance, correlated color 
temperature or saturation where manipulated. In each scenario, either a decrease or increase 
of the above mentioned light properties was recurrently accentuated over time. 
 

Light evaluation 

Concerning the light evaluation the results of our lab study confirmed that the type of light 
scenario induced associations with activity, potency, aggressiveness, and valence supporting 
our second hypothesis. For scenarios in which illuminance was manipulated significant 
differences were found in associations with activity and aggressiveness between the scenarios 
in which an increase or decrease were made salient. For scenarios in which CCT was 
manipulated no significant differences between the scenarios in which an increase or decrease 
were made salient. For scenarios in which saturation was manipulated significant differences 
were found in associations with activity aggressiveness, potency and valence between the 
scenarios in which an increase or decrease were made salient. 
Though we did not find any significant differences between the CCT scenarios, results for the 
illuminance and saturation scenarios do indicate that within those scenarios we were able to 
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make a specific transition more salient. Furthermore results have shown that though for 
illuminance and saturation scenario’s the overall average illuminance level or level of 
saturation was similar for increasing and decreasing scenarios the accentuation of an increase 
or decrease resulted in different associations. These findings are in line with the theory of 
cross modal associations and underlying relational structures as proposed by Schietecat & 
Lakens (2014). 
 
Results for data from the SAM showed that for scenarios in which saturation was manipulated 
reported levels of pleasure were significantly higher in the scenarios in which a decrease in 
saturation was made salient compared to scenarios in which an increase was made salient. 
These results are opposing research from the color domain in which more saturated colors 
are preferred over less saturated colors (Camgöz et al., 2002) and higher levels of saturation 
result in more positive emotional responses compared to lower levels of saturation (Naz & 
Epps, 2004). There are many factors that could have contributed to this amongst which are 
the selection of the HUE (i.e. purple was chosen since this color was used in previous lighting 
research) and people’s personal preference towards this color. We did not record data to 
control for this so we can’t tell anything conclusive about it. Yet another likely possibility is 
that findings from research performed within the domain of color does not directly translate 
to that of lighting making the assumption that an increase in saturation would be perceived 
as more pleasurable invalid to begin with.  
 
Most suitable scenario 
One of the main goals for the lab-study was to find suitable dynamic light scenarios that could 
be used in a follow-up field study. Of main importance here was the extent to which the 
scenarios scored low on the dimensions of arousal and dominance and high on the dimension 
of pleasure were considered potential scenario’s for follow-up research. For Osgood dynamic 
light scenarios that were weakly associated with the dimensions of activity, aggressiveness, 
and potency and strongly associated with the dimension of valence were considered to have 
the most potential to be used in follow-up research. 
Results from a multi criteria analysis showed that the light scenario in which a decrease in 
illuminance was made salient was the most suited candidate. The scenario in which an 
increase in CCT was made salient was shown to be the second best candidate. However the 
findings within the CCT scenario where opposing existing literature on the effects of the CCT 
of light on levels of arousal and valence. Because we did not find significant differences in 
associations and feelings as assessed by the SAM between the two CCT scenarios we decided 
to use the scenario in which a decrease rather than an increase in CCT was made salient to 
use in follow-up research. Results of the multi criteria analysis however also show that the 
scenario in which a decrease in saturation was made salient scored higher than the scenario 
in which a decrease in CCT was made salient, however when considering both saturation 
scenarios the potential of dynamic light in which saturation is manipulated to reduce levels of 
aggression is rather limited. Thus, for our follow up field experiment we used the scenario in 
which a decrease in illuminance was made salient and the scenario in which a decrease in CCT 
was made salient. 
 

Measure comparison 

Results have shown that from the four dimensions used in Osgood’s instrument and three 
dimension used within the SAM only that of valence and pleasure correlated, indicating that 
people’s associations and feelings for these dimensions show similarities. For the other 
dimensions no correlations where found indicating that for activity & arousal, and potency & 
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dominance no such similarities where found. Since in our follow up research we will not be 
asking participants to explicitly evaluate the light and are more interested in how the light is 
able to influence the way people behave and feel we will focus on using the SAM rather than 
Osgood’s dimensions. 
 

Limitations 

As mentioned before the effect of type of light scenario on atmosphere pleasantness, lighting 
pleasantness and lighting comfort was not statistically investigated. The same applied for the 
effect of type of light scenario on reported feelings. We made use of a between subjects design 
with six conditions and only 28 participants, nested in groups of 4 people thus limiting the 
statistical power of any tests. Though our main goal was to find a suited light scenario, future 
research will be needed to investigate if within a semi-social setting dynamic light is able to 
influence atmosphere pleasantness, lighting pleasantness, lighting comfort and feelings of 
pleasure, arousal and dominance. 
 

Effects of dynamic light in a natural setting 

Though we now know the effect of several different dynamic light scenarios on people’s 
associations and feelings within a laboratory setting we have to use this knowledge and 
evaluate it in a more natural setting. As mentioned before the scenario in which a decrease of 
illuminance was made salient and the scenario in which a decrease of correlated color 
temperature was made salient were used to further explore their potential to de-escalate in 
a natural setting. 
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Field experiment 
In light of our findings of the effects of dynamic light on aggressive related associations and 
light evaluations it is of importance to extend this research by exploring the effects of dynamic 
light within a natural setting. Although our pilot lab study and previously done laboratory 
research indicates light could be used as de-escalating tool (Jansen, 2015; Schietecat & Lakens, 
2014) to our knowledge so far, no studies investigating the influence of dynamic light on 
aggressive behavior outside of the laboratory exist. Therefore we investigated in a setting that 
resembles that of a natural nightlife setting if dynamic light scenarios in which a decrease in 
illuminance or correlated color temperature was made salient would be able to influence 
levels of self-reported state hostility and the tendency for aggression and hostility bias in 
responses to ambiguous story stems.  
Considering the results from our pilot lab-study we firstly hypothesized that 1) both dynamic 
scenarios would result in reduced levels of aggressive affect as assed by Anderson’s State 
Hostility Scale (Anderson et al., 2004; Anderson & Carnagey, 2009) and aggressive tendencies 
as assessed by a set of Story Stem tasks (Bushman & Anderson, 2002; Dill, Anderson, & Deuser, 
1997) compared to the static light scenario. Secondly we hypothesized that 2) both dynamic 
scenarios would result in participants to report to feel more pleasant and less aroused 
compared to the static light. 
 
Furthermore we also wanted to investigate how the different tools that were used to assess 
levels of aggressive behavior compared to each other and see which one would have the most 
potential to be used for further field research. We expected that the SAM, State Hostility Scale 
and story stem method would show similar results and would show some overlap. 
 
Finally the field study had a clear exploratory nature and though we formulated two specific 
hypotheses the observations done while performing experiments and the found results of the 
study also helped to guide and further explore our findings. 
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Method 
Design 

The experiment followed a between subjects design in which effect of light scenario on 
aggressive behavior was investigated. The setting that was chosen was the hallway in front of 
the bars of two student associations while they would have their weekly drinks. During four 
of these drinks we explored whether the level of aggressive behavior of participants visiting 
would be affected by the type of light scenario that was tested. Aggressive behavior was 
assessed by measuring the level of aggressive affect and aggressive tendencies. Participants 
were blind for the manipulation and not informed that the experiment was about the effects 
of dynamic light. The light conditions were randomized across different days and sessions.  
 

Participants 

A total of 104 participants took part in the experiment, mean age was 20.5 (SD = 2.37; range 
18 – 28 years). Seventy-four (i.e., 71%) of the participants were male, thirty (i.e., 29%) of the 
participants were female. Participants were recruited based on their availability and presence 
in the student association’s bar at the time the experiment was conducted. Initially we 
planned to follow a within subjects design and some of the participants participated more 
than once. Overall we had 116 recorded cases, of which 12 were between subject 
measurements. These measurements were omitted from further data analysis and only 
participants first measurement was included. Participants were rewarded for their 
participation with some snacks and a drink of their choosing. 
In Table 9 the participant/gender distribution over the different manipulations can be found. 
 

Table 9 
Participant and manipulation overview 

Scenario:  Static  Dynamic illuminance  Dynamic CCT 

  all male female  all male female  all male female 

Participant count  43 33 10  32 22 10  29 19 10 

 

Settings and apparatus 

The experiment was performed on the hallway in front of the bars where the weekly drinks of 
student association Protagoras and Simon Stevin are organized. Protagoras and Simon Stevin 
are the student associations of respectively the biomedical technology and mechanical 
engineering departments of the Eindhoven University of Technology. This location was chosen 
because of its similarities with real urban night life environments such as that of Stratumseind 
but then scaled down substantially and providing easier access to perform research. The 
weekly drinks are organized on Thursdays between 16:00 and 19:00 and are mainly visited by 
students studying mechanical engineering and biomedical technology. During the four weeks 
the experiment was performed, we started manipulating the light at 16:30 and switched from 
light manipulation each 45 minutes ensuring that each day the experiment was performed all 
scenarios were used. Four Philips wall washers of the type ColorBlast where used for the light 
manipulation and were mounted on a cable management system that was suspended from 
the sealing. An impression of the space can be found in Figure 8. Furthermore a Jeti Spectro-
Radiometer Specbos 1201 was used to calibrate the used lights and a simple lux cell was used 
to measure the light levels at the experiment location. Furthermore paper and pencil methods 
where used to collect data. 
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Manipulation 

The manipulation consisted of running either a static lighting scenario, or one of two dynamic 
scenarios continuously in the background. This meant that participants were exposed to the 
light from the moment they were introduced to the experiment until they were finished. 
The dynamic light scenarios were similar to that used during the laboratory experiment and 
based on making one transition salient recurrently over time. The scenario would begin with 
the more salient transition by transitioning from the begin to end state in 3 seconds. 
Afterwards the light would transition back to the begin state in 20 seconds after which the 
scenario would repeat itself. In Table 10 an overview of the static light and the two dynamic 
scenarios and it’s properties can be found. In 

Figure 9 a graphical depiction of one cycle for both dynamic scenarios can be found. CCT levels 
were chosen in such a way that for each scenario the overall average CCT was similar. The 
same applied for illuminance between the static and dynamic illuminance scenarios. 
 

Table 10 
Light scenario overview 

   

  Begin condition  End condition  Average 

Figure 8. Impression of experimental environment 
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Scenario: 
Light intensity 

(Lux) 
CCT 
(K)  

Light intensity 
(Lux) 

CCT 
(K) 

 Light intensity 
(Lux) 

CCT 
(K) 

Static 241 4645  - -  241 4645 

Illuminance 363 4632  132 4645  248 4639 
CCT  373 6554  346 2798  360 4676 

 

Figure 9. Graphical depiction of dynamic light scenarios  

 

Measurements 

The main dependent variable, being the level of aggressive affect of the participant, was 
assessed using Anderson’s State Hostility Scale (Anderson & Carnagey, 2009; Anderson, 
Deuser, & DeNeve, 1995). The scale consisted of a total of 39 items that could be divided into 
four different subscales; that of ‘feeling unsociable’ (3 items, α = -.32), ‘feeling mean’ (14 
items, α = .73), ‘lack of positive feelings’ (15 items, α = .70), and ‘aggravation’ (7 items, α = .70; 
Anderson & Carnagey, 2009). Each item was presented on a five point-scale ranging from 1 = 
strongly disagree to 5 = strongly agree. To analyze data for each subscale items were combined 
and averaged to create subscale scores. 
 
Furthermore a story stem technique was used to measure social valence and aggressive 
tendencies/hostility bias. These story stems have been successfully used in previous research 
and it was found that people who interpret ambiguous aggressive behaviors as intentionally 
hostile are more likely to aggress than people without such a hostile bias (Bushman & 
Anderson, 2002; Dill et al., 1997). Furthermore the story stems are suited for people with 
different nationalities as those found within an urban nightlife setting and can be performed 
relatively quick. Five different ambiguous story stems were used and the story stems were 
based on situations that might occur in real night life environments (See appendix C for the 
full description and story stem drawings). In Table 11 an overview of the situations the five 
different story stems depict can be found. An example of one of the story stems can be found 
in Figure 10.  
  

Table 11 
Story Stem overview 

Story Stem Story/situation 

SS1 - Pushing While you are waiting in the bottleneck, someone pushes through roughly 

SS2 - Waiting You are being ignored by a bar tender at the bar 

SS3 - Losing beer Someone runs into you making you drop your beer on the ground 

SS4 - Spilling beer Beer spilt on you by another guy/person 
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SS5 - Not allowed You want to enter the bar, but the security does not let you in  

 
 

 

 

 

 

 

To analyze data from the story stems two coding schemes where used. The first scheme was 
used to determine the level of hostility and aggression that was induced by the story stems 
(see Table 12). For each participant’s response it was determined whether it indicated that 
negative actions towards the main character were thought to be taken intentionally and to 
what extend people’s responses included behavior that was considered violent or aggressive. 
Scores ranged from 0 (neutral) to 2 (very aggressive). 
 

Table 12 
Aggression coding scheme, definitions and examples 

 

Aggression Definition Examples Scoring 

Physical 
aggression 

Indication story was 
interpreted as intentional and 
mention of desire for directed 
physical response 

“I would give the guy an elbow” 
Or 

“I would throw beer back” 
+ 2 

Verbal 
aggression 

Indication story was 
interpreted as intentional and 
mention of desire for verbal 
response 

“what an asshole” 
Or 

“he must have done it on purpose” 
+1 

Figure 10. Story Stem 1 – The story that was depicted here is that while you are waiting in the bottleneck, someone pushes 
through roughly. After carefully studying the story stem, participants were asked to indicate what the main character (the 
one in blue) would do/say, what the main character would think, and what the main character would feel. 
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A second coding scheme was used to determine the social valence that was induced by the 
story stems (see 
Table 13) and adapted from earlier light research (Heijboer, 2013). Each participant’s response 
was coded for its social valence ranging from -2 (very negative) to and +2 (very positive) 
according to the scheme. 

 
Table 13 
Social valence coding scheme, definitions and examples 

Valence Definition Examples Scoring 

Positive 

Very positive, mention of 
multiple positive 
actions/emotions 

“I would feel happy and enjoy the rest 
of my evening” 

+ 2 

   

Positive, mention of one 
positive action/emotion 

“I would feel happy” 
Or 

“I would just have a nice evening” 
+1 

Neutral 
No mention or reference of 
positive or negative action, or 
equal number of both 

“I would do nothing” 
Or 

“I would ignore them” 
0 

Negative 

Negative, mention of one 
negative action/emotion 

“I would feel sad” 
Or 

“I would feel irritated” 
-1 

   
Very negative, mention of 
multiple negative 
actions/emotions 

“I would feel sad and go home” 
Or 

“I would feel ugly and overlooked” 
-2 

 
To analyze the results from the story stems, do/say, think and feel scores for both valence and 
aggression for each of the five story stems were combined and averaged. This resulted in three 
overall do/say, think and feel scores for both aggression and valence. For aggression these 
combined do/say, think and feel scores could range from 0 = low level of hostility and 
aggression in response, to 2 = high level of hostility aggression in the response. For valence 
the combined and averaged scores could range from -2 = least social valence in response to 2 
= most social valence in response. Furthermore for both valence and aggression the individual 
story stem do/say, think and feel scores were combined to compare the different story stems. 
 

Participants’ affect similar to during the laboratory study was measured using the self-
assessment manikin (SAM). 
 

Participants’ demographics were recorded at the end of the questionnaire.  
 
Finally of the various possible confounding variables present one that was relatively easy to 
include was that of alcohol consumption in the hours prior to the experiment. Alcohol was 
considered because of its known effects of influencing cognition and behavior (Hirsh et al., 
2011; Steele & Josephs, 1990). It was measured using a 5-point ordinal scale ranging from 1 

Neutral 
No mention or reference of 
negative action or desires 

“it was an accident, it happens all the 
time” 

Or 
“I would just ignore them” 

0 
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(0 alcoholic beverages) to 5 (12+ alcoholic beverages). It should be noted that this concerned 
a self-report. 

 

Procedure 

People that where present during the student association’s drink were invited at random to 
participate in the experiment. They were told the experiment would be about snacking 
behavior of students and that they would be offered some snacks and drink in return for their 
participation. People where invited both individually and in small groups of up to 5 people. 
After they agreed to participate they were asked to join the experiment leader to the hallway. 
On the hallway there were two standing tables on top of which a wide variety of snacks were 
presented. Participants were again introduced to the experiment and asked to read and sign 
an informed consent form (see appendix D) and afterwards asked to fill out two 
questionnaires while enjoying some snacks. The first questionnaire included the SAM 
questions, SHS items and story stem response forms (see appendix E). The second 
questionnaire acted as a distraction questionnaire and included some questions about 
snacking preferences and beliefs (see appendix F). After completing the questionnaires 
participants received a drink of their choosing and where debriefed and thanked for their 
participation. The whole experiment took about 15 minutes per participant.  
During the first three days of running the experiment the debriefing was only done partially 
and participants were informed that because the experiment was still in progress they would 
receive a full debriefing on or after the last day the experiment was performed. During the 
last day, participants received a debriefing in which the exact setup and goals of the 
experiment was explained. Participants that participated during the first three days were 
either informed through de-briefing leaflets that were hung-up in the bars or verbally when 
they were passing by the experiment set-up. Besides this the bar personnel was informed 
about of the real goals and set-up of the experiment and instructed that after the last day of 
running experiments they were free to explain to visitors what was going on when they were 
asked about it. 
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Figure 11. State hostility subscales per manipulation (scale ranges from 0-5) * marks a significant difference at p < .05 

 

Note: Significant results are marked with an * 

 

Results 
 

State Hostility Scale 

Filtering 

Standardized scores for each of the SHS subscale scores were calculated and participants with 
a Z-score of < -3 or > 3 for either of the subscales were considered outliers. In total three 
participants were marked as possible outliers and analyses showed them to affect the overall 
outcome of our data and were thus excluded from further analyses. Data analyses for the SHS 
was therefore performed on 101 participants of which were 72 males and 29 females. 
 

Main analyses 

In Figure 11 the results of the four subscales of the state hostility scales can be found. As can 
be seen except for the subscale of ‘lack of positive feelings’ results show a trend in which both 
dynamic scenarios decrease levels of aggression as assessed by the other three subscales. 

 
 

 
After checking data for normality, several ANOVA’s were performed to investigate if the type 
of light scenario influenced the state hostility subscales. Results showed that there was a 
significant effect of type of light scenario on the SHS subscale of feeling mean F(2,99) = 3.83, 
p = .025, ω =.23. No such effects were found for the other subscales of lack of positive feelings, 
feeling unsociable, and aggravation, F < 2.59, p > .080. 
To compare the SHS subscale scores of the dynamic with the static scenarios planned contrasts 
were performed. An overview of planned contrasts can be found in Table 14. 
 

Table 14 
Results of planned contrasts of SHS scores between static light and both dynamic scenarios 

Scenario:  Static with illuminance  Static with CCT 

Item:  t df Sig R  t df Sig R 

Lack of positive feelings  0.75 95 .457 .08  -0.78 95 .437 .08 

Feeling mean  1.77 97 .079 .18  2.68 97  .009   .26* 

Feeling unsociable  0.14 97 .887 .01  1.20 97 .235 .12 

Aggravation  0.28 99 .778 .03  2.16 99  .033   .21* 
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For the dynamic illuminance scenario, planned contrasts revealed no significant differences. 
For the dynamic CCT scenario planned contrasts revealed significant differences for the 
subscales ‘feeling mean’ and ‘aggravation’. For the other subscales no significant contrasts 
were found. In Table 15 a complete overview of all results can be found. 
 

Table 15 
Means and standard deviations for SHS scores per manipulation 

Scenario: 
Item: 

 Static Illuminance CCT 

Lack of positive feelings Mean 2.18  2.11 2.25 

 SD 0.32 0.33 0.41 

Feeling mean Mean 1.64  1.49*  2.25* 

 SD 0.38 0.33 0.41 

Feeling unsociable Mean 2.18 2.16 2.06 

 SD 0.38 0.33 0.49 

Aggravation Mean 1.64  1.61*  1.42* 

 SD 0.47 0.35 0.42 

Note. Significant differences with the static scenario are marked with an * 

 

Correlations between SHS scales, gender, age, and alcohol 

Correlation analyses showed a significant correlation between gender and the SHS subscale 
of ‘feeling mean’ r = .27 p = .008 (females were coded as 0 males as 1). The effect of gender 
on SHS scores was investigated and the results are discussed at the end of the results section. 
For age and alcohol no significant correlations were found.  

 

Story Stems 

Filtering 

Standardized scores for each of the Story Stem sub parts were calculated and participants with 
a Z-score of < -3 or > 3 for either of the subscales were considered outliers. This resulted in no  
exclusions and analyses were performed on data from all 104 participants. 
 

Hostility & Aggression 

Figure 12 gives an overview of the do/say, think and feel aggression score’s per manipulation. 
It should be noted that overall levels of hostility and aggression found in responses was very 
low considering the fact that the scale could range from 0 to 2. 
 

Since the aggression data was not normally distributed, Kruskal-Wallis tests were performed 
to investigate if the type of light scenario affected aggression. 
Results of these Kruskal-Wallis tests showed that the type of light scenario significantly 
affected the aggressiveness of responses for the sub part Feel, H(2) = 7.62, p =.022, but 
differently than hypothesized. No significant effects were found for the sub parts Do/Say, H(2) 
= 1.37, p =.503, and Think, H(2) = 1.83, p =.401. 
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Figure 12. Story Stem do/say, think and feel aggression scores per manipulation (scale ranges from 0-2)  
* marks a significant difference at p < .05 
 
An overview of the results for follow-up Mann-Whitney U tests is given in  
Table 16. 

 
Table 16 
Results of planned contrasts of hostility and aggression scores 
between static light and both dynamic scenarios 

Scenario:  Static with illuminance  Static with CCT 

Item:  U r Sig  U r Sig 

Do  594.5 -.13 .279  573 -.10 .380 

Think  667 -.03 .816  546 -.13 .250 

Feel  519 -.23  .043*  601.5 -.07 .550 
Note: Significant results are marked with an * 

 

For the dynamic illuminance scenario follow-up tests showed that participants responses for 
the sub part feel were significantly more aggressive in the dynamic illuminance scenario 
compared to the static scenario. For the other sub parts no significant differences were found. 
For the dynamic CCT scenario follow-up paired tests revealed no significant differences. In 
Table 17 a complete overview of all aggression results can be found. 
  

Table 17 
Means and standard deviations for Story Stem aggression scores per 
manipulation 

Scenario: 
Item: 

 Static 

 

Illuminance CCT 

Aggression - do Mean 0.16 0.21 0.21 

 SD 0.23 0.23 0.24 

Aggression - think Mean 0.28 0.27 0.33 

 SD 0.27 0.27 0.22 

Aggression - feel Mean 0.10  0.18* 0.06 

 SD 0.17 0.19 0.09 

Note. Significant differences with the static scenario are marked with an * 
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Social Valence 

Figure 13 gives an overview of the do/say, think, and feel social valence score’s per 
manipulation. 

 
 Figure 13. Story Stem do/say, think and feel social valence scores per manipulation (scale ranges from -2 = most negative 
social valence to 2 = most positive social valence) 

 
Since the social valence data was not normally distributed, Kruskal-Wallis tests were 
performed to investigate if the type of light scenario affected valence. 
Results of these Kruskal-Wallis tests showed that the type of light scenario did not significantly 
affect social valence for do/say, think, and feel responses with, H(2) = 0.26, p =.877; H(2) = 
0.69, p =.709; H(2) = 3.423, p =.181, respectively 
 

An overview of the results for follow-up Mann-Whitney U tests is given in Table 18. 
 

Table 18 
Results of planned contrasts of social valence scores between 
static light and both dynamic scenarios 

Scenario:  Static with illuminance  Static with CCT 

Item:  U r Sig  U r Sig 

Do  681.5 -.01 .933  616 -.05 .678 

Think  614 -.10 .407  632 -.02 .884 

Feel  558.5 -.15 .197  571.5 -.08 .488 

 
For both the dynamic illuminance scenario and dynamic CCT scenario no significant 
differences with the static scenario were found. In Table 19 a complete overview of all social 
valence results can be found. 
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Table 19 
Means and standard deviations for Story Stem social valence scores 
per manipulation 

Scenario: 
Item: 

 Static 

 

Illuminance CCT 

Valence - do Mean -0.07 -0.06 -0.04 

 SD  0.16  0.15  0.13 

Valence - think Mean -0.26 -0.23 -0.25 

 SD  0.20  0.20  0.26 

Valence - feel Mean -0.84 -0.91 -0.75 

 SD  0.30  0.30  0.40 

 

Correlations 

Correlation analyses showed that hostility and aggressiveness of responses for the sub part 
think were significantly correlated with gender r = .32 p = .001 (females were coded as 0 males 
a 1 meaning being a male correlated with hostility and aggressiveness of responses). For the 
other subscales and social valence, no gender differences were found. Age and alcohol did not 
correlate significantly with the dependent variables.  
 

Story stem comparison 

To compare the different story stems on social valence and hostility aggression in responses, 
scores for each story stems’ do/say, think and feel responses were combined and averaged 
into a single story stem aggression and valence score. In 

Figure 14 an overview of hostility and aggression in responses for each of the story stems can 
be found. The scale ranges from 0 = no hostility and aggression found in responses to 2 = 
maximum amount of hostility and aggression found in responses. 
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Figure 14. Story Stem aggression scores per story stem (Scale ranges from 0 to 2) * marks a significant difference at p < .05 
** marks a significant difference at p < .005. Note. Differences have only been marked for the two story stems with the highest 
scores.  

Results of a Friedman’s ANOVA showed that the level of hostility and aggression in responses 
differed significantly between story stems χ²(4) = 52.50, p < .001. Indicating that some story 
stems were overall seen to trigger more aggressive responses and hostility bias. 
 

A full overview of levels of aggressiveness per story stem can be found in Table 20. 
 

Table 20 
Means and standard deviations for Story Stem hostility and 
aggression scores per manipulation 

  

Scenario: 
 

 

 SS1 
Pushing 

SS2 
Waiting 

SS3  
Losing beer 

SS4 
Spilling 

beer 

SS5 
Not 

allowed 

Aggression Mean 0.90 0.29 0.80 0.58 0.42 

 SD 1.03 0.49 0.83 0.73 0.72 

 

In 
Figure 15 an overview of social valence in responses for each of the story stems can be found. 
The scale ranges from -2 = most negative amount of social valence to 2 = most social valence. 
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Figure 15. Story Stem valence scores per story stem (scale ranges from -2 to 2) ** marks a significant difference at p < .005 
 Note. Differences have only been marked for the two story stems with the lowest scores. 

Results of an Friedman’s ANOVA showed that the level of social valence in responses differed 
significantly between story stems χ²(4) = 16.48, p = .002. 
 
A full overview of levels of aggressiveness per story stem can be found in Table 21. 
 

Table 21 
Means and standard deviations for Story Stem social valence scores 
per manipulation 

  

Scenario: 
 

 SS1 
Pushing 

SS2 
Waiting 

SS3  
Losing beer 

SS4 
Spilling 

beer 

SS5 
Not 

allowed 

Aggression Mean -0.91 -1.28 -1.20 -1.05 -1.24 

 SD 1.19 0.74 0.76 1.09 0.76 
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SAM 

To analyze data from the SAM standardized scores for each of the dimensions were calculated 
and participants with a Z-score of < -3 or > 3 were considered outliers. However no outliers 
were found and normality tests showed the data was normally distributed. An overview of the 
data can be found in Figure 16. 
 

 
Figure 16. SAM ratings (scale ranges from 0-9) * marks a significant difference at p < 0.05 

In order to investigate if type of lighting scenario affected participants feelings of pleasure, 
arousal and dominance three ANOVA’s were performed. 
The results showed that there was a significant effect of type of light scenario on reported 
levels of Arousal F(2,102) = 3.41, p = .037, ω =.21. No significant effects were found for 
Pleasure and Dominance, F(2,102) = 2.20, p = .117; F(2,102) = 0.94, p = .393 respectively. 
 

An overview of all performed planned contrasts can be found in Table 22. 
 

Table 22 
Results of planned contrasts of SAM scores between static light and both dynamic scenarios 

Scenario:  Static with illuminance  Static with CCT 

Item:  t df Sig R  t df Sig R 

Pleasure  0.36 114 .722 .03  -1.46 114 .147 .14 

Arousal  -0.54 114 .590 .05  -2.40 114 .018    .22* 

Dominance  0.04 114 .969 .00  -0.82 114 .414 .08 

Note. Significant results are marked with an * 

 

For the dynamic illuminance scenario, planned contrasts revealed no significant differences. 
For the dynamic CCT scenario planned contrasts revealed significant differences in levels of 
arousal. For pleasure and dominance no significant contrasts were found.  
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A full overview of all results can be found in Table 23. 
 

Table 23 
Means and standard deviations for SHS scores per manipulation 

Scenario: Static Illuminance CCT 

Item:     

Pleasure Mean 7.74 7.63 8.10 

 SD 0.98 0.83 0.96 

Arousal Mean 5.58 5.53  6.57* 

 SD 1.97 1.59 1.72 

Dominance Mean 6.84 6.75 7.23 

 SD 1.76 1.34 1.17 

Note. Significant differences with the static scenario are marked with an * 

 

Correlations 

Correlation analyses showed there to be no significant correlations between gender, age, 
alcohol usage and SAM scores. 
 

Measures comparison 

To investigate to what extent the SHS, Story Stem and SAM results showed overlap simple 
bivariate correlational analyses were performed. Due to the large amount of variables 
involved only significant correlations are presented in Table 24. A full matrix with all 
correlations can be found in Appendix G. 
 

Table 24 
Correlations between dependent variables  

Pair 1 Pair 2 r sig 

SHS - Lack of positive feelings SS - Do/Say  .33 .001 
SHS - Lack of positive feelings SAM - Pleasure -.30 .003 
SHS - Feeling mean SAM - Pleasure -.27 .006 
SHS - Aggravation SAM - Pleasure -.39 .000 

 
As can be seen the SAM dimension of pleasure showed the most overlap with the other measures 

although overall the measures seem to be measuring different things considering the few found 

correlations. 

Gender differences 

Both parts of the SHS and Story stem results correlated with gender. We therefore performed 
some exploratory follow-up statistical analyses taking into account gender. 
 

State Hostility Scale 

In order to investigate the effect of gender on SHS results we performed several independent-
sample T-tests. Results of these tests showed us that on average levels of aggressive affect as 
assessed the SHS subscale of feeling mean were significantly lower for females compared to 
males, t(65.93) = -3.00, p = .004, r = .35. For the subscale of feeling mean, Levene’s test 
indicated that equality of variances could not be assumed F(2,97) = 4.71, p = .032, therefore, 
a t-statistic not assuming homogeneity of variance was computed. For the subscales of lack of 
positive feelings, feeling unsociable and aggravation no significant gender differences were 
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found, t(95) = -0.63, p = .533; t(97) = -0.55, p = .586; t(99) = -1.89, p = .061, respectively. 
However as can be seen in 

Figure 17 similar trends in which male responses are more aggressive compared to those of 
females could be seen. 
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Figure 17. State Hostility Scale and subscales per gender (scale ranges from 0-5) ** marks a significant difference at p < 
.005  

As can be seen in 

Figure 18, results for females show a similar trend to that of the overall data in which the 
dynamic scenarios result in lower levels of aggression compared to the static scenario. For 
males only a similar trend can be seen for the subscale of ‘feeling mean’. 



Dynamic Light and its Ability to De-escalate  44 

Figure 18. State Hostility Scale and subscales for males and females (scale ranges from 0-5) * marks a significant difference 
at p < .05 

For males the results of several ANOVAs showed that the type of light scenario had no 
significant effect on the subscales of lack of positive feelings, feeling mean, feeling unsociable’, 
and aggravation, F < 1.38 p > .260. 
 
For females the results of several ANOVAs showed that the type of light scenario had a 
significant effect on the subscales of feeling mean, F(2,26) = 3.64, p = .040, ω =.39, feeling 
unsociable, F(2,26) = 3.37, p = .050, ω =.38, and aggravation, F(2,26) = 4.18, p = .017, ω =.45. 
No such effect was found for the subscale of lack of positive feelings, F(2,26) = 0.18, p = .840. 
 
Results of planned contrasts for both males and females can be found in Table 25. 

Table 25 
Results of planned contrasts for males and females of SHS scores between static light and both 
dynamic scenarios 

Scenario:  Static with illuminance  Static with CCT 

Males  t df Sig R  t df Sig R 

Lack of positive feelings  0.52 65 0.60 .06  -1.10 65 0.28 .14 

Feeling mean  1.15 67 0.25 .14  1.55 67 0.13 .19 

Feeling unsociable  -0.29 67 0.77 .04  -0.27 67 0.79 .03 

Aggravation  -0.15 69 0.88 .02  0.55 69 0.58 .07 

Females           

Lack of positive feelings  0.52 26 .609 .10  0.52 26 .609 .00 

Feeling mean  1.52 13.97 .151 .38  2.43 13.55 .030   .55* 

Feeling unsociable  0.87 26 .390 .17  2.56 26 .017   .45* 

Aggravation  0.82 26 .420 .16  3.03 26 .006   .51* 

Note. For females’ ‘feeling mean’ scale, Levene’s test for equality of variances was found to be violated F(2,26) = 4.48, p = 
.021. Owing to this violated assumption, a t-statistic not assuming homogeneity of variance was computed.  
 

As can be seen, for females the dynamic CCT scenario resulted in significantly lower levels of 
aggression as assessed by the SHS subscales of ‘feeling mean’, ‘feeling unsociable’ and 
‘aggravation’. For males no such significant differences were found. 
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In Table 26 an overview of all male and female results for the SHS subscales can be found. 
 

Table 26 
Means and standard deviations for SHS scores per manipulation 

Scenario:  Static  Illuminance  CCT 

Item:  Male Female  Male Female  Male Female 

Lack of positive feelings Mean 2.18 2.17  2.13 2.08  2.30 2.17 

 SD 0.31 0.37  0.34 0.34  0.41 0.44 

Feeling mean Mean 1.67 1.55  1.55 1.34  1.50   1.22* 

 SD 0.38 0.38  0.36 0.20  0.39 0.20 

Feeling unsociable Mean 2.13 2.30  2.17 2.15  2.17   1.87* 

 SD 0.40 0.33  0.37 0.24  0.47 0.50 

Aggravation Mean 1.63 1.67  1.65 1.52  1.56   1.14* 

 SD 0.47 0.48  0.33 0.40  0.41 0.28 

Note. Significant differences with the static scenario are marked with an * 
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Story stems 

In order to investigate the effect of gender on story stem results we performed several Mann-
Whitney U tests. Results of these tests showed that for the sub part think responses were 
significantly less aggressive for females compared to males, (U = 640.5, r = -.34, p = .001). For 
the other aggression sub parts no significant gender differences were found. For social valence 
scores also no significant differences between males and females were found. An overview of 
the results for both aggression and valence per gender can be found in 

Figure 19. 
 

Figure 19. Story Stem valence and aggression scores per gender (scale ranges from -2 to 2)** marks a significant difference 
at p < .005 
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Aggression by Gender 

 
Figure 20. Story Stem aggression scores per gender (scale ranges from 0 to 2) * marks a significant difference at p < .05 

For males, results showed that for the sub part feel the aggressiveness of responses was 
significantly affected by the type of light scenario, H(2) = 9.78, p =.008. For the sub parts 
do/say and think no significant effects were found, H(2) = 1.64, p =.442; H(2) = 1.30, p =.521; 
H(2) = 0.87, p =.648, respectively. 
For females, results showed that for the sub part think the aggressiveness of responses was 
significantly affected by the type of light scenario, H(2) = 6.711, p =.035. For the sub parts 
do/say and feel no significant effects were found, H(2) = 4.58, p =.101; H(2) = 1.28, p =.528; 
H(2) = 3.10, p =.212, respectively. 
Results of follow-up Mann-Whitney tests for both males and females can be found in Table 
27. 
 

Table 27 
Results of planned contrasts for hostility and aggression in responses for males and females 

  Static with illuminance  Static with CCT 

Males  U r sig  U r sig 

Do/Say  300.5 -.07 .796  284.5 -.08 .555 

Think  325.5 -.25 .530  268.5 -.12 .378 

Feel  283.5 -.35 .190  227.5 -.29  .036* 

Females         

Do/Say  46.5 -.15 .256  37 -.25 .265 

Think  37 -.09 .507  31 -.34 .132 

Feel  32 -.21 .128  33 -.33 .136 
Note. Contrasts were performed between static light and both dynamic scenarios. Significant results 
are marked with an * 

 

For males the dynamic CCT scenario resulted in significantly less aggressive responses on the 
sub part feel compared to the static scenario. For females follow-up Mann-Whitney tests did 
not show any significant differences between the static and dynamic scenarios. A complete 
overview of results can be found in Table 28. 

 
Table 28 
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Means and standard deviations for story stem aggression scores per manipulation 

Scenario:  Static  Illuminance  CCT 

Item:  Male Female  Male Female  Male Female 

Aggression - do Mean 0.19 0.08  0.24 0.16  0.21 0.22 

 SD 0.24 0.14  0.21 0.28  0.22 0.29 

Aggression - think Mean 0.33 0.14  0.36 0.06  0.37 0.30 

 SD 0.28 0.16  0.27 0.10  0.20 0.25 

Aggression - feel Mean 0.11 0.08  0.19 0.16  0.02 0.12 

 SD 0.17 0.19  0.21 0.19  0.06 0.10 

Note. Significant differences with the static scenario are marked with an * 
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Social Valence by Gender 

 
Figure 21. Story Stem social valence scores per gender (scale ranges from -2 to 2) 

For both females and males results showed that the type of light scenario did not significantly 
affect valence. Results of follow-up Mann-Whitney tests for both males and females can be 
found in Table 29. A complete overview of the data can be found in Table 30. 
 

Table 29 
Results of planned contrasts for social valence in responses for males and females 

  Static with illuminance  Static with CCT 

Males  U r sig  U r sig 

Do/Say  334.5 -.08 .555  300.5 -.04 .770 

Think  315.5 -.12 .394  252.5 -.17 .225 

Feel  286.5 -.16 .230  273.5 -.09 .538 

Females         

Do/Say  38 -.25 .260  40 -.32 .146 

Think  46.5 -.06 .782  39.5 -.18 .412 

Feel  46.5 -.06 .782  43.5 -.11 .609 
Note. Contrasts were performed between static light and both dynamic scenarios. Significant results 
are marked with an * 
 

Table 30 
Means and standard deviations for story stem aggression and social valence scores per 
manipulation 

Scenario:  Static  Illuminance  CCT 

Item:  Male Female  Male Female  Male Female 

Valence - do Mean -0.08 -0.04  -0.03 -0.12  -0.06  0.00 

 SD  0.18  0.08   0.14  0.17   0.16  0.00 

Valence - think Mean -0.26 -0.26  -0.22 -0.24  -0.18 -0.36 

 SD  0.20  0.21   0.21  0.18   0.24  0.25 

Valence - feel Mean -0.81 -0.94  -0.89 -0.96  -0.71 -0.82 

 SD  0.29  0.31   0.34  0.23   0.40  0.43 
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Discussion 
In this experiment we investigated if dynamic light scenarios in which a decrease in 
illuminance or correlated color temperature was made salient would be able to reduce levels 
of aggression compared to static lighting within a natural setting. Considering the results from 
our lab-study we expected that 1) both dynamic scenarios would result in reduced levels of 
aggression as assed by Anderson’s State Hostility Scale and a set of Story Stem tasks compared 
to the static scenario. 
We also expected that 2) both dynamic scenarios would result in participants would report to 
feel more pleasant and less aroused compared to the static scenario. 
 

State Hostility Scale 

Results showed that overall, the dynamic CCT scenario resulted in significantly lower levels of 
aggressive tendencies as assessed by the SHS subscales of ‘feeling mean’ and ‘aggravation’ 
compared to the static light scenario. For the dynamic illuminance scenario no such significant 
effects were found though a similar trend could be seen. 
 
Looking at gender specific cases, our results suggested there to be gender differences; While 
for males no significant differences were found between the static light condition and either 
of the two dynamic scenarios, for females the dynamic CCT scenario significantly reduced 
aggressive tendencies as assessed by the SHS subscales of ‘feeling mean’, ‘feeling unsociable’ 
and ‘aggravation’ compared to the static scenario. Though for the dynamic illuminance 
scenario no significant differences were found levels of aggression were lower for all subscales 
compared to the static scenario. These results were obtained through explorative data 
analysis and further research specifically aimed at investigating gender differences would be 
needed to be able to say anything conclusive about possible gender differences. 
 
Taken together, concerning the SHS results, results thus at least partially support our first 
hypothesis. Furthermore it is clear that from the two dynamic scenarios the one in which CCT 
was manipulated had the most potential to be used to de-escalate. 
 

Story Stems 
The results of the story stems show a mixed message; overall the dynamic illuminance 
scenario resulted in a significant increase of aggressiveness of responses for the sub part feel. 
However when considering gender specific cases, for males the dynamic CCT scenario resulted 
in a significant decrease in aggressive responses for the sub part feel compared to the static 
scenario. Though results for the dynamic CCT scenario confirm our first hypothesis, results for 
the dynamic illuminance scenario oppose it. All in all, the story stem results neither confirm 
nor oppose our hypothesis. 
 
Since for SHS scores both dynamic scenarios clearly showed a similar trend we argue that the 
results of the story stems might be measuring different aspects of aggression. The fact that 
we found conflicting results could also have to do with the possibility that our manipulation 
was not strong enough, the fact that participants came from a population with a low base rate 
of aggression or the way the story stem analysis was performed; we chose a rather 
quantitative method to analyze story stem results but a more exploratory qualitative analysis 
might have been able to reveal different insights and lead to different results. 
Though the qualitative approach showed a rather mixed message, as measure itself the story 
stem technique has shown to have a lot of potential to be used within a natural setting. 
Participants liked to be engaged with the story stem tasks and they clearly preferred it over 
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Likert scale questionnaires. For future research it would be recommended however to give 
participants concise guidelines for their story stem responses; in the current study participants 
were simply asked to write down what they would think the main character would do/say, 
think and feel. This resulted in some participants simply writing down some curse words while 
others wrote down several sentences making responses hard to compare and analyze. 
 

SAM 

Results have shown that the dynamic CCT scenario increased feelings of arousal significantly 
compared to the static scenario. For the dimensions of pleasure and dominance no significant 
differences were found but similar trends could be seen. For the dynamic illuminance scenario 
no significant differences with the static scenario were found for reported levels of pleasure 
arousal and dominance. Though not fully supporting our second hypothesis these findings 
offer some indication that making a decrease in CCT salient could be able to positively 
influence levels of pleasure.  
 

Gender 

The fact that for the SHS and story stems we found gender differences on the one hand is 
rather remarkable considering the fact that in general research suggest that levels of 
aggression are similar for both males and females (Björkqvist, Lagerspetz, & Kaukiainen, 1992; 
Crick & Grotpeter, 1995). On the other hand the way aggression is measured by the SHS and 
story stems might be more focused on overt and thus costly types of aggression and some 
literature does suggest that this is the type of aggression is used more often by males 
compared to females (Archer, 2004). 
 

Measures 

One of the goals was to identify the most suitable measuring tool to assess effectively how 
aggressive people are within the setting of urban nightlife. Though for all three used measures 
(e.g., SHS, Story Stem, SAM) significant results were found, results were not very consistent, 
making it hard to interpret them and assess the reliability of the different measures. 

 

Limitations 

First, one of the most important limitations of the study is that we do not know how well the 
used measures that tried to assess levels of aggression, actually measure aggression and how 
this will translate into actual behavior. Second, we argue that in order to get more reliable 
results the experiment should be performed using a larger sample. Though 104 people 
participated, being a field-study there are many confounding aspects that might cause 
unwanted variance in the experiment data. A larger population would allow for more powerful 
statistical analyses. Besides this a within subject design would be desired since it is likely to 
result in increased statistical power and more reliable data. Third, as mentioned before the 
experiment being performed in the field there are numerous other possible confounding 
factors that could have interfered with our results but for which we could not control. Fourth, 
since the student population as found on the campus of the Eindhoven University of 
Technology does not seem to be very aggressive to begin with, it is hard to see effects when 
trying to even further decrease levels of aggression. Finally, a confounding factor that might 
have led the dynamic CCT scenario to result in higher levels of arousal is that the average 
illuminance of the scenario was higher compared to both the static and dynamic illuminance 
scenarios. Similarly this might also have influenced results for the SHS and story stems. In 
future research when comparing different light scenarios, average illuminance levels should 
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be kept constant across all scenarios in order to be able to come up with conclusive results if 
either the dynamics within the scenario, the overall illuminance and CCT levels or a 
combination of the two are responsible for the found effects. 
 

Effects of dynamic light in a natural setting 

With this experiment we set out to investigate if laboratory research could be replicated in a 
real world natural setting. Though results are not conclusive, at least in part they show that a 
dynamic light scenario in which a decrease in CCT is made salient is able to reduce aggression 
as measured by a subscale of the Anderson State Hostility Scale. An inherent issue with the 
kind of field research we performed is that there are numerous confounding factors that might 
have influenced our results. Though the experimental set-up was aimed at minimizing the 
effects of possible confounding factors these can never be ruled out fully for influencing the 
results. There are numerous reasons why participants for example might have felt more 
aroused, unhappy, angry and aggressive during the experiment without us as experimenter 
being aware of it. Besides this since a between subject set-up was used, it was hard to 
determine whether you were measuring people’s state vs trait aggression. Initially a between-
subjects design was proposed because of its ability to decrease variance in statistical analyses 
and provide more reliable data. This however turned out to be hard to achieve within the 
natural setting and with the used recruitment technique of availability. 
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General discussion 
 
With the current research we wanted to investigate the de-escalating properties and abilities 
of dynamic light within the natural setting of urban nightlife.  
 
Because only little prior research has investigated the effects of dynamic light on aggression, 
we thought it to be important to first get an idea of which aspects within a dynamic light 
scenario result in aggression related appraisals. We therefore performed a laboratory 
experiment in which we investigated whether people’s associations with a dynamic light 
scenario and their reported feelings were influenced by the type of scenario. Six different 
dynamic light scenarios where developed based on insights from previously done research 
showing the ability of dynamic light to trigger certain cross-modal associations. Within these 
dynamic light scenarios either an increase or decrease in illuminance, correlated color 
temperature or saturation was accentuated by making that transition faster than its reverse 
transition. 
The results of the first study showed that within an continuous light scenario we were able to 
accentuate and make a specific transition more salient through the use of different transition 
times (i.e., a short transition time for the to be accentuated transition and a longer transition 
time for the return transition). Results also showed that in line with the theory of cross modal 
associations and underlying relational as proposed by Schietecat & Lakens (2014) an 
accentuation of a decrease in illuminance or saturation resulted in significantly weaker 
associations with aggression compared to scenarios in which an increase in illuminance or 
saturation was made salient. In contrast, scenarios with varying CCT showed positive loadings 
on activity, valence and potency irrespective of the salient direction. The fact that we did not 
find any significant differences between the CCT scenario’s might have to do with how a 
decrease or increase in CCT is perceived; while a decrease or increase in illuminance are likely 
to be perceived as a ‘decrease’ and ‘increase’ respectively, it is questionable if people without 
explicit knowledge of lighting will perceive a decrease or increase in CCT similarly as a 
‘decrease’ or ‘increase’ respectively. As such the relational structures that are argued to be 
present within the dynamic light might not be present or work in different way within the 
dynamic CCT scenarios. 
Something else worth mentioning is that within the lab study we did not compare the dynamic 
scenarios to a static counterpart with similar average illuminance, CCT and saturation levels. 
This makes it hard to say anything conclusive about whether the dynamic scenarios offer an 
advantage in terms of their de-escalating potential over static light, but at least we have shown 
the dynamics to partially influence the way the light is perceived. 
 

In light of the findings of our laboratory study we took the next step to extend the research 
by exploring the effects of dynamic light within a more natural setting. In the second study, 
we therefore investigated if dynamic light was able to reduce levels of aggression compared 
to static light within a more natural nightlife setting. Two different dynamic light scenarios 
were considered based on results of our pilot laboratory study. First, a scenario in which a 
decrease in illuminance was made salient was chosen because in our laboratory study it was 
associated with passivity, strongly with calmness, and mildly with positive valence; Second, a 
dynamic light scenario in which a decrease in correlated color temperature was made salient 
was chosen because in our laboratory study it was associated mildly with calmness, and 
strongly with positive valence. Both scenarios were compared to a static situation.  
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For the scenario in which a decrease of illuminance was made salient no differences in levels 
of aggression as assessed by the SHS where found when compared with the static lighting 
condition. Counter to expectations, results of the story stem even showed an overall 
significant increase in the aggressiveness of responses for the subscale ‘feeling’. 
The scenario in which a decrease in CCT was made salient showed significantly lower levels of 
aggression as assessed by the ‘feeling mean’ subscale of state hostility scale. Split analyses of 
males’ and females’ scores demonstrated that for males the aggressiveness of story stem 
responses for the subscale ‘feeling’ decreased significantly compared to the static scenario.  
So considering the results of the current study the dynamic CCT scenario clearly showed de-
escalation potential while the dynamic illuminance scenario did not and showed rather mixed 
results. This finding is interesting considering the fact that results of our laboratory study 
suggested the dynamic illuminance scenario would be the most suited. However, considering 
the found correlations between three of the SHS subscales and the SAM dimension of 
pleasure, one could argue that instead of using the currently used criteria focusing on 
associations with activity and aggressiveness, associations with valence and feelings of 
pleasure are more important characteristics of a dynamic light scenario to consider when 
looking for a de-escalating light scenario. All in all, dynamic light does seem to be able to result 
in reduced levels of hostility as assed by Anderson’s State Hostility Scale and aggressive 
tendencies as assessed by a set of Story Stem tasks. The mechanism responsible, though 
future research will be needed to say anything conclusive about it, is likely to be that of 
relational structures and cross-modal associations as proposed by Schietecat & Lakens (2014). 
 

When considering the suitability of our measures to be used in follow-up field research, for 
the State Hostility Scale it appeared that overall the subscale of ‘feeling mean’ was the most 
sensitive. For the story stems the scenario in which someone losing their beer was depicted 
resulted in the most negative combination of hostility, aggression and social valence (i.e., 
responses in which high levels of hostility and aggressiveness were seen and low levels of 
social valence) and thus would be likely to be the most sensitive to detect a possible reduction 
of aggression. The SAM dimension of pleasure correlated with three of the SHS subscales and 
thus also seems to be able to capture the level of aggressive tendency. These results should 
however be considered within the context in which the measures were currently used and it 
should be noted that when dealing with a sample from a different population different 
measures might be more suitable. 
 
When considering the differences in findings between the SHS and story stem technique an 
possible explanation might be that similar relational structures present within the light were 
present within the items of the SHS but not within the Story Stem responses. When 
considering the structure present within the dynamic light scenarios one could represent a 
decrease in illuminance along a bipolar axis as moving from one end to the other (i.e. moving 
from increased illuminance level to a decreased illuminance level). When responding to the 
Likert-items of the SHS a different but in terms of structure similar scale was present; the scale 
ranged from totally disagree to totally agree which could be interpreted as ranging from a 
decreased agreeability to an increased agreeability. Because of these similarities in relational 
structure, participants might have been influenced to respond to items in a way that was more 
congruent with the dynamic light scenario (i.e. when a decrease in illuminance was made 
salient the more congruent response would be a decreased agreeability and thus disagree 
more with a given statement). Though as mentioned before a decrease in CCT is perhaps not 
likely to be perceived as a ‘decrease’ for people without explicit knowledge of lighting, a 
decrease in illuminance is likely to be perceived as such. Within the story stems no clear 
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structure as found within the SHS items was present and thus the light might not have 
influenced responses in a similar way. This theory could possibly also explain why the results 
of the SHS subscale ‘lack of positive feelings’ showed different trends compared to the other 
subscales; the items for ‘lack of positive feelings’ were reverse coded and thus influenced in 
an opposite direction. However further research more specifically investigating the 
phenomena of relational structures between those found in light and those found in response 
items would be needed to be able to say anything conclusive about this. 
All in all, both the SHS and the story stem technique seem to be viable measures to be used in 
follow-up research. The SHS seemed to give easier to interpret results and when only using 
the subscale of feeling mean can be quite fast. The story stem was liked more by participants 
but also gave some mixed results and is likely to take more time. Thus a combination of the 
SHS feeling mean subscale and the story stem in which someone’s beer got spilled might 
provide a strong combination. 
 

There were several limitations to the present studies. First, we do not know how well the used 
measures that tried to assess levels of aggression, actually measure aggression and how this 
measured aggression will translate to actual behavior. Though previous research does give 
premise to trust the measures, it begs the question if within the setting of urban nightlife 
measures still give reliable results. More research investigating if measures such as the SHS 
and story stem provide reliable results within the natural setting of urban nightlife will be 
needed. Second, our participant sample consisted of mainly students and they were shown to 
have a low aggressive base rate. Besides this, considering the urban nightlife environment of 
Stratumseind, previous research has found student populations not to be the ones responsible 
for the most aggression within the nightlife environment (Kalinauskaite, 2014). Though 
student samples are easy to work with, in follow-up research samples including a more 
aggressive part of the nightlife population should be included. Besides the population also the 
location might have influenced results. The experiments where performed on the campus of 
the Eindhoven University of Technology where other standards and values apply compared to 
the ‘real’ urban nightlife areas. Though participants were enjoying themselves within a 
nightlife like area, the standards and values of the campus were likely to still be salient and 
thus expected of the participants to conform their behavior according to the rules established 
there. Third, for our first lab experiment only a small sample size was used and for the planned 
between subjects analyses we did not have enough participants to perform reliable statistical 
analyses. The same applied for our field research where we intended to use a within subjects 
design but time and organizational factors complicated this.  
 
Despite these limitations, our study has provided insights into the effect of dynamic light on 
two different types of aggressive behavior. As such, these findings offer a basis for future 
research. In addition, we have, at least to our knowledge shown for the first time that within 
a natural setting, dynamic light is able to reduce levels of state aggression as assessed by some 
of the subscales of the SHS and aggressive tendencies as assessed by a story stem technique. 

  



Dynamic Light and its Ability to De-escalate  56 

References 
Adams, F. M., & Osgood, C. E. (1973). A cross-cultural study of the affective meanings of color. 

Journal of Cross-Cultural Psychology, 4(2), 135–156. 

Anderson, C. A., Benjamin, A. J., & Bartholow, B. D. (1998). Does the gun pull the trigger? Automatic 

priming effects of weapon pictures and weapon names. Psychological Science, 9(4), 308–314. 

Anderson, C. A., & Bushman, B. J. (2002). Human aggression. Psychology, 53(1), 27. 

Anderson, C. A., & Carnagey, N. L. (2009). Causal effects of violent sports video games on aggression: 

Is it competitiveness or violent content? Journal of Experimental Social Psychology, 45(4), 

731–739. 

Anderson, C. A., Carnagey, N. L., Flanagan, M., Benjamin, A. J., Eubanks, J., & Valentine, J. C. (2004). 

Violent video games: Specific effects of violent content on aggressive thoughts and behavior. 

Advances in Experimental Social Psychology, 36, 200–251. 

Anderson, C. A., Deuser, W. E., & DeNeve, K. M. (1995). Hot temperatures, hostile affect, hostile 

cognition, and arousal: Tests of a general model of affective aggression. Personality and 

Social Psychology Bulletin, 21(5), 434–448. 

Archer, J. (2004). Sex differences in aggression in real-world settings: A meta-analytic review. Review 

of General Psychology, 8(4), 291. 

Baron, R. A., & Rea, M. S. (1991). Lighting to Soothe the Mood: Color and illuminance affect our 

moods. Lighting Design and Application, 12, 30–32. 

Baron, R. A., Rea, M. S., & Daniels, S. G. (1992). Effects of indoor lighting (illuminance and spectral 

distribution) on the performance of cognitive tasks and interpersonal behaviors: The 

potential mediating role of positive affect. Motivation and Emotion, 16(1), 1–33. 

Berkowitz, L. (1993). Pain and aggression: Some findings and implications. Motivation and Emotion, 

17(3), 277–293. http://doi.org/10.1007/BF00992223 

Berkowitz, L., & LePage, A. (1967). Weapons as aggression-eliciting stimuli. Journal of Personality and 

Social Psychology, 7(2p1), 202. 



Dynamic Light and its Ability to De-escalate  57 

Bradley, M. M., & Lang, P. J. (1994). Measuring emotion: the self-assessment manikin and the 

semantic differential. Journal of Behavior Therapy and Experimental Psychiatry, 25(1), 49–59. 

Bushman, B. J., & Anderson, C. A. (2002). Violent video games and hostile expectations: A test of the 

general aggression model. Personality and Social Psychology Bulletin, 28(12), 1679–1686. 

Camgöz, N., Yener, C., & Güvenç, D. (2002). Effects of hue, saturation, and brightness on preference. 

Color Research & Application, 27(3), 199–207. http://doi.org/10.1002/col.10051 

Dijkstra, K., Pieterse, M. E., & Pruyn, A. T. H. (2008). Individual differences in reactions towards color 

in simulated healthcare environments: The role of stimulus screening ability. Journal of 

Environmental Psychology, 28(3), 268–277. 

Dill, K. E., Anderson, C. A., & Deuser, W. E. (1997). Effects of aggressive personality on social 

expectations and social perceptions. Journal of Research in Personality, 31(2), 272–292. 

http://doi.org/10.1006/jrpe.1997.2183 

Gove, W. R., Hughes, M., & Galle, O. R. (1979). Overcrowding in the home: An empirical investigation 

of its possible pathological consequences. American Sociological Review, 59–80. 

Griffit, W., & Veitch, R. (1971). Hot and crowded: Influence of population density and temperature on 

interpersonal affective behavior. Journal of Personality and Social Psychology, 17(1), 92. 

Heijboer, M. (2013). Seeing things in a positive light; Investigating the effects of color temperature of 

light on sociality and de-escalation. 

Hirsh, J. B., Galinsky, A. D., & Zhong, C.-B. (2011). Drunk, powerful, and in the dark how general 

processes of disinhibition produce both prosocial and antisocial behavior. Perspectives on 

Psychological Science, 6(5), 415–427. 

Jansen, A. W. (2015, February). Dynamic Lighting and Aggression. Eindhoven. 

Jorgenson, D. O., & Dukes, F. O. (1976). Deindividuation as a function of density and group 

membership. Journal of Personality and Social Psychology, 34(1), 24. 

Kalinauskaite, I. (2014). Measuring Stratumseind Experience (No. 978-90-444-1287-1). Stan 

Ackermans Instituut. 



Dynamic Light and its Ability to De-escalate  58 

Knez, I. (1995). Effects of indoor lighting on mood and cognition. Journal of Environmental 

Psychology, 15(1), 39–51. 

Knez, I. (2001). Effects of colour of light on nonvisual psychological processes. Journal of 

Environmental Psychology, 21(2), 201–208. 

Krahé, B., & Bieneck, S. (2012). The Effect of Music-Induced Mood on Aggressive Affect, Cognition, 

and Behavior1. Journal of Applied Social Psychology, 42(2), 271–290. 

Küller, R., Ballal, S., Laike, T., Mikellides, B., & Tonello, G. (2006). The impact of light and colour on 

psychological mood: a cross-cultural study of indoor work environments. Ergonomics, 49(14), 

1496–1507. 

Lakens, D., Semin, G. R., & Foroni, F. (2012). But for the bad, there would not be good: Grounding 

valence in brightness through shared relational structures. Journal of Experimental 

Psychology: General, 141(3), 584. 

McCloughan, C. L. B., Aspinall, P. A., & Webb, R. S. (1999). The impact of lighting on mood. Lighting 

Research and Technology, 31(3), 81–88. 

Mehrabian, A. (1996). Pleasure-arousal-dominance: A general framework for describing and 

measuring individual differences in temperament. Current Psychology, 14(4), 261–292. 

Morris, J. D. (1995). Observations: SAM: The self-assessment manikin An efficient cross-cultural 

measurement of emotional response. Journal of Advertising Research, 35(6), 63–68. 

Naz, K., & Epps, H. (2004). Relationship between color and emotion: A study of college students. 

College Student Journal, 38(3), 396. 

Osgood, C. E. (1957). The measurement of meaning. University of Illinois press. Retrieved from 

http://books.google.nl/books?hl=nl&lr=&id=Qj8GeUrKZdAC&oi=fnd&pg=PA1&dq=measurem

ent+of+meaning+osgood&ots=RHH1YTFM5b&sig=vh0n_mJrRacXDkfAg5_Rrt6STUc 

Schietecat, A., & Lakens, D. (2014). Niet bekend, navragen. 

Smolders, K. C. H. J., & de Kort, Y. A. W. (2014). Bright light and mental fatigue: Effects on alertness, 

vitality, performance and physiological arousal. Journal of Environmental Psychology, 39, 77–

91. http://doi.org/10.1016/j.jenvp.2013.12.010 



Dynamic Light and its Ability to De-escalate  59 

Smolders, K. C. H. J., De Kort, Y. A. W., & Cluitmans, P. J. M. (2012). A higher illuminance induces 

alertness even during office hours: Findings on subjective measures, task performance and 

heart rate measures. Physiology & Behavior, 107(1), 7–16. 

Steele, C. M., & Josephs, R. A. (1990). Alcohol myopia: Its prized and dangerous effects. American 

Psychologist, 45(8), 921. 

Steidle, A., & Werth, L. (2014). In the spotlight: Brightness increases self-awareness and reflective 

self-regulation. Journal of Environmental Psychology, 39, 40–50. 

http://doi.org/10.1016/j.jenvp.2013.12.007 

Stokols, D. (1972). On the distinction between density and crowding: Some implications for future 

research. Psychological Review, 79(3), 275. 

Veitch, J. A. (2001). Psychological processes influencing lighting quality. Journal of the Illuminating 

Engineering Society, 30(1), 124–140. 

Werth, L., Steidle, A., & Hanke, E. (2012). Getting Close in the Dark: Darkness Increases Cooperation. 

Retrieved from http://2012.experiencinglight.nl/doc/12.pdf 

Winstok, Z., Eisikovits, Z., & Fishman, G. (2004). Towards the development of a conflict escalation 

model: The case of Israeli youth. Journal of Youth and Adolescence, 33(4), 283–292. 

Xu, A. J., & Labroo, A. A. (2014). Incandescent affect: Turning on the hot emotional system with 

bright light. Journal of Consumer Psychology, 24(2), 207–216. 

http://doi.org/10.1016/j.jcps.2013.12.007 

Zhong, C.-B., Bohns, V. K., & Gino, F. (2010). Good Lamps Are the Best Police Darkness Increases 

Dishonesty and Self-Interested Behavior. Psychological Science. 

http://doi.org/10.1177/0956797609360754 

 



Dynamic Light and its Ability to De-escalate  60 

Appendix – A 
Response form part 1 
You’ve just finished discussing the line-up for the opening academic year. Below are four statements 

regarding the discussion. For each statement, please indicate to what extent you disagree/agree with 

it; the answer ranges from 1(you strongly disagree with a statement), to 7 (you strongly agree with a 

statement). 

 Strongly 
Disagree 

1 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

6 

Strongly 
Agree 

7 
 

1. The provided list with 
musicians contained musicians 
I like 
 

0 0 0 0 0 0 0 

2. The list did not provide 
enough different choices for 
me 
 

0 0 0 0 0 0 0 

3. I am satisfied with the final 
line up (list of musicians that 
we chose) 
 

0 0 0 0 0 0 0 

4. I think the group discussion 
went well 
 

0 0 0 0 0 0 0 

 

Now some more specific statements about the discussion environment will follow. For each 

statement please indicate to what extent you disagree/agree with it; the answer ranges from 1(you 

strongly disagree with a statement), to 7 (you strongly agree with a statement). 

 Strongly 
Disagree 

1 
 

 
 

2 

 
 

3 

 
 

4 

 
 

5 

 
 

6 

Strongly 
Agree 

7 
 

1. The general atmosphere 
during the discussion task was 
pleasant 
 

0 0 0 0 0 0 0 

2. The lighting during the 
discussion task was pleasant 
 

0 0 0 0 0 0 0 

3. The lighting during the 
discussion task was 
comfortable 

0 0 0 0 0 0 0 

 

 

 

 



Dynamic Light and its Ability to De-escalate  61 

For each of the three dimensions below indicate how the lighting during the discussion session made 

you feel by marking the figure that most resembles that of your own feeling. 

 

The lighting made me feel: 

   Unhappy           Happy

 

 

The lighting made me feel: 

     Sleepy           Excited

 

 

The lighting made me feel: 

   Submissive          Powerful
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On this page you can find some final open-ended questions regarding the discussion environment: 

 

1. While you were in the group discussion, have you noticed any changes in the environment? 

    Yes 

    No 

   - If you answered yes, go to question number 2 

   - If you answered no, you are finished with this questionnaire 

2. Please describe what these changes where. 

 

 

 

 

 

3. Please describe how these changes may have influenced you and your peers. 

 

 

 

 

 

 

 

This is the end of part 1, you can now wait until everyone is finished filling out the questionnaire and 

then contact the experiment leader. 
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Appendix – B 
Response form part 2 (forms included 6 similar pages for each light scenario) 
Subpart 1,2,3,4,5,6 
For each of the items below indicate what association you have with the just shown lighting scenario 

 

Considering the just shown lighting scenario indicate how you feel by marking the figure’s that most 

resembles that of your own feeling. 

   Unhappy           Happy

 

     Sleepy           Excited

 

   Submissive          Powerful

 

 3 2 1 0 1 2 3 

1. Activity Passive      Active 
 0 0 0 0 0 0 0 

 

2. Aggressiveness Calm      Aggressive 
 0 0 0 0 0 0 0 

 

3. Potency Weak      Strong 
 0 0 0 0 0 0 0 

 

4. Valence Negative      Positive 
 0 0 0 0 0 0 0 
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Appendix – C 
Story Stem 1 

While you are waiting in the bottleneck, someone pushes through roughly 
 
Scenes: 

1. Stratumseind from perspective: packed with people waiting to go through 
 

2. Zoom into main character squeezing in the crowd 
 

3. A man/girl walks by pushing roughly other people and Main Character 
 

4. A provocateur now is shown in front of Main Character 
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Story Stem 2 

You are being ignored by a bar tender at the bar 
Scenes:  

1. Main Character is standing by the bar (full with other people) waiting to put an order 
for beer. The clock is shown on the side of the picture. The bar tender is serving other 
people 

 
2. Some new people come in at the bar. Either a pretty chick(s) or a guy(s) 

 
3. The bar tender serves them first without even looking at the Main Character 

 
4. 7-10 min has passed in the clock, Main Character is still waiting by the bar, the bar 

tender is now again serving new people, ignoring the Main Character 
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Story Stem 3 

Someone runs into you while you are standing on the terrace and you drop your beer on the 
ground 
Scenes:  

1. Main Character is standing with friends at one of the terraces with a drink in their 
hands 

 
2. From perspective a guy/girl runs the street, looking slightly drunk 

 
3. A running guy/girl runs into Main Character (a clash is visualized) 

 
4. Main Character stands looking at his/her broken glass of beer due to the clash 
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Story Stem 4 

Beer spilt on you by another ‘funky’ guy 
Scenes: 

1. Main Character stands talking to another person, next to them there is another group 
of people making fun amongst each other 

 
2. In that other group one guy friendly pushes another guy  

 
3. The whole picture how the guy with lost coordination is losing his beer and it’s falling 

on the Main Character 
 

4. The main character stands with an open mouth looking at his/her wet clothes  
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Story Stem 5 

 

You want to enter the bar, but the security does not let you in (for an unknown reason) 
Scene:  

1. There is a small line to enter the bar and Main Character is approaching it 
 

2. Once at the door, Main Character is stopped by the portier 
 

3. Portier says to go away and the Main Character asks ‘why’ 
 

4. Portier says to go away 
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Appendix – D 
Informed consent form 
 

This document gives you information about the interview study “Snacks at the borrels”. Before the 
session begins, it is important that you learn about the procedure followed in this interview and that 
you give your informed consent for voluntary participation. This interview is a pilot for a larger field 
experiment planned later this year. It is going to be repeated in this location several times, thus it is 
likely that you are asked to participate more than once in the near future. As soon as the data 
collection is complete you will receive detailed information about the setup of the experiment by e-
mail; in addition a number of posters will be hung at the bar and flyers will be passed around with 
the same information.  

Procedure  
You will be asked to fill in a short questionnaire and provide your insights on several pictures 
depicting common situations in a social setting. In each part of the experiment the experimenter will 
give more elaborate instructions. 

Duration 
The interview will take approximately 15 minutes. 

Participants 
You were selected because you were available at the right time and place and agreed to participate 

when asked. 

Voluntary 
Your participation is completely voluntary. You can refuse to participate without giving any reasons 

and you can stop your participation at any time during the interview. You can also withdraw your 

permission to use this interview data up to 24 hours after you will receive the debriefing email, 

where all the goals of the experiment will be explained to you. Also, the full insights regarding the 

aims and goals of the project will be posted in the study association room after the project has 

ended. All this will have no negative consequences whatsoever. 

Compensation 
You will be offered some snacks. 

 

 

Participant’s paraph _____   
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Confidentiality  
All research conducted at the Human-Technology Interaction Group adheres to the Code of Ethics of 

the NIP (Nederlands Instituut voor Psychologen – Dutch Institute for Psychologists). 

We will not be sharing personal information about you to anyone outside of the research team. No 

audio or video recordings are made during this session. The material will be used only for scientific 

analysis.The information that we collect from this interview session is used for writing scientific 

publications and will be reported at group level. It will be completely anonymous and it cannot be 

traced back to you. Only the researchers will know your identity and we will lock that information up 

with a lock and key.  

Further information 
If you want more information about this study you can ask Wouter Jansen (contact email: 

a.w.jansen@student.tue.nl) 

 

If you have any complaints about this study or how you were treated, contact my supervisor Yvonne 

de Kort (contact email: y.a.w.d.kort@tue.nl).  

Certificate of Consent 
 

I, (NAME)……………………………………….. have read and understood this consent form and 

have been given the opportunity to ask questions. I agree to voluntary participate in this interview 

carried by the research group Human Technology Interaction of the Eindhoven University of 

Technology. 
 

 
 
 
 
 
 
 
 
 

Participant’s Signature Date 

 

 

Participant’s paraph _____ 
 

  

mailto:a.w.jansen@student.tue.nl
mailto:y.a.w.d.kort@tue.nl
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Appendix – E 
Response Form 
How do you feel at this moment? 
Select the figure that represents your feelings best. 
 
 
   Unhappy           Happy

 

 

     Sleepy           Excited

 

 

   Submissive          Powerful
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For each statement below indicate to what extent you agree with it. 

 
 

Strongly 
Disagree 
1 

 
 
2 

 
Neutral 
3 

 
 
4 

Strongly 
Agree 
5 

1. I feel peaceful 
 

0 0 0 0 0 

2. I feel mean 
 

0 0 0 0 0 

3. I feel like yelling at somebody 
 

0 0 0 0 0 

4. I feel friendly 
 

0 0 0 0 0 

5. I feel cruel 
 

0 0 0 0 0 

6. I feel like I’m about to explode 
 

0 0 0 0 0 

7. I feel burned up 
 

0 0 0 0 0 

8. I feel like understanding 
 

0 0 0 0 0 

9. I feel bitter 
 

0 0 0 0 0 

10. I feel like caring 
 

0 0 0 0 0 

11. I feel offended 
 

0 0 0 0 0 

12. I feel amiable 
 

0 0 0 0 0 

13. I feel angry 
 

0 0 0 0 0 

14. I feel unsociable 
 

0 0 0 0 0 

15. I feel hopeful 
 

0 0 0 0 0 

16. I feel outraged 
 

0 0 0 0 0 

17. I feel good-natured 
 

0 0 0 0 0 

18. I feel enraged 
 

0 0 0 0 0 

19. I feel like swearing 
 

0 0 0 0 0 

20. I feel joyful 
 

0 0 0 0 0 

21. I feel willfull 
 

0 0 0 0 0 

22. I feel like banging on a table 
 
 
 

0 0 0 0 0 
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 Strongly 
Disagree 
1 

 
 
2 

 
Neutral 
3 

 
 
4 

Strongly 
Agree 
5 

23. I feel mad 
 

0 0 0 0 0 

24. I feel cooperative 
 

0 0 0 0 0 

25. I feel disagreeable 
 

0 0 0 0 0 

26. I feel aggravated 
 

0 0 0 0 0 

27. I feel disgusted 
 

0 0 0 0 0 

28. I feel discontented 
 

0 0 0 0 0 

29. I feel frustrated 
 

0 0 0 0 0 

30. I feel happy 
 

0 0 0 0 0 

31. I feel agreeable 
 

0 0 0 0 0 

32. I feel irritable 
 

0 0 0 0 0 

33. I feel tame 
 

0 0 0 0 0 

34. I feel vexed 
 

0 0 0 0 0 

35. I feel polite 
 

0 0 0 0 0 

36. I feel furious 
 

0 0 0 0 0 

37. I feel sympathetic 
 

0 0 0 0 0 

38. I feel stormy 
 

0 0 0 0 0 

39. I feel kindly 
 

0 0 0 0 0 
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Below for each story board write down what you think the character would do/say, think and feel. Also 

indicate why you think so (because). 

Story board 1 

I think the character would do/say: 

I think the character would think: 

I think the character would feel: 

Story board 2 

I think the character would do/say: 

I think the character would think: 

I think the character would feel: 

Story board 3 

I think the character would do/say: 

I think the character would think: 

I think the character would feel: 

Story board 4 

I think the character would do/say: 

I think the character would think: 

I think the character would feel: 

Story board 5 

I think the character would do/say: 

I think the character would think: 

I think the character would feel: 
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Personal information 

1. Wat is your name? 

 

2. Wat is your age? 

 

……..... years old 

 

3. Wat is your gender? 

 Male 

 Female 

 

4. Dit you participate in this experiment before? 

 Yes  

 No 

 

5. How many beverages containing alcohol did you drink in the past few hours? 

 

     

0 1-4 5-8 8-12 12+ 
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Appendix – F 
Response Formulier 2 

For each statement below indicate to what extend you agree with it. 

 
1. What is your favourite type of snack? 

 Chips /Nuts 

 Something healthy 

 Fried food 

 Something different, namely ……………………. 

 

2. How much of your favourite snack do you have when you eat it?    

 (in grams, bags, units, depending on the type of snack) 

…………………………………………………………………………………………………….. 

 

3. On which moments of the day do you eat it most often? 

 Morning 

 Afternoon 

 Evening 

 

4. On average, on how many days during a week do you eat snacks? 

 

 
 

Strongly 
Disagree 
1 

 
 
2 

 
Neutral 
3 

 
 
4 

Strongly 
Agree 
5 

1. I eat healthy 
 

0 0 0 0 0 

2. I rarely eat candy 
 

0 0 0 0 0 

3. I like to eat chips 
 

0 0 0 0 0 

4. I’m a aware of my eating habits  
 

0 0 0 0 0 

5. I like fried snacks 
 

0 0 0 0 0 

6. I eat fruit regularly 
 

0 0 0 0 0 

7. I dislike fat food 
 

0 0 0 0 0 

8. I like to eat vegetables 
 

0 0 0 0 0 

        

0 1 2 3 4 5 6 7 
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Appendix – G 

 


