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Executive summary
Intelligent systems make our environment increasingly smarter but sometimes makes us feel like we are losing 
control. This thesis investigated how this can be resolved for intelligent systems with a case study
on automatic blind systems in offices. A light feedback system was added so that it could communicate its actions 
to the users. It displayed the level of outside global radiation and with arrows suggestions were provided on when 
to lower or raise the blinds. To find a suitable he extent solution for all type of users the extent to which these 
suggestions were expressed was varied as well as the actual level of automation of the blind system. These two 
system characteristics formed the starting point of a model that was developed to predict users’ acceptance of the 
system. It was based on the Technology Acceptance Model of Davis (1989), but some adjustments were made. An 
indirect relationship was added between the system characteristics and system evaluation through the perceived 
system characteristics. Moreover system evaluation, which involved in the TAM model perceived usefulness and 
perceived ease of use, was extended with the constructs compatibility and trust (Ghazizadeh et al., 2012). The 
relationships between the latter two constructs and the perceived system characteristics was expected to be 
moderated by users’ characteristics. Lastly system evaluation was expected to predict users’ satisfaction, which in 
turn was expected to affect their behaviour. This model was then applied to the blind system. Users were expected 
to perceive the system to grant them with a certain level of control (Hinds, 1998) and to have a certain personality 
(Reeves and Nass, 1996). As user characteristics we expected desire for control, cognitive style (Need for cognition 
and Maximizer vs. satisficer), Interpersonal style (Dominant interpersonal goals), and personal significance 
(Importance of daylight, of a view to outside and of energy efficiency) to play a moderating role. 

The model was tested in two studies. In the first study participants experienced the original blind system without 
the light feedback system as well as two versions that included it. These were varied on their level of automation 
according to the scale of Parasuramann (2000). Level of expressiveness was also varied on two levels: the arrows 
either were red and increased their flickering rate or changed gradually from green to red. In study 1 this level was 
tested between subjects, but as it was not found to elicit any effects it was varied within subjects in study 2. Users 
experienced a version for about 15 minutes in a lab which resembled an office and had a ‘natural’ view to outside. 
Per version a weather scenario was introduced twice, in which the intensity of the ‘sun’, a spotlight, increased and 
decreased again. The light feedback system was positioned above the window in study 1, but replaced to under 
the window in study 2 as participants were found not to notice it that well. The dependent variables as well as the 
user characteristics were assessed with questionnaires. Besides an interview was conducted to ask users about 
their experience, which formed the basis for a theme and preference analysis. Moreover users’ behaviour was 
monitored, from which their adherence to the suggestions and corrections on the system’s actions were derived. 

While in study 1 only level of automation could predict perceived personality and perceived level of control, in 
study 2 level of expressiveness was also found to predict both. It suggests that whether a factor is tested within 
or between subjects is of large influence on the results. Both studies confirmed the overall set-up of our model, 
although results differed on which specific perceived system characteristics and dimensions of system evaluation 
played a role. In study 1 users’ dominant interpersonal goals were found to play a moderating role and in study 2 
users’ preferred division of control as well as the importance they attribute to daylight and energy efficiency. Users’ 
satisfaction was found to be improved by the light feedback system, but in both studies it could not predict users’ 
adherence. Despite users were found to adhere more to the system’s suggestions in study 2, which suggest that 
the positioning under the window was more effective. Several themes could be distinguished, of which the most 
important were Convenience, Subtlety, Decision support and Personal comfort. While in study 1 the motivations 
users mentioned for their preferences related to control, the lighting behaviour of the feedback system seemed to 
underlie these in study 2. It consequently could be concluded that our model could be applied to other automation 
systems too to account for individual differences in acceptance, but that it not seems useful for predicting users’ 
behaviour. This should however be validated in a study that examines users’ behaviour for a longer time in the 
real office environment. Nevertheless it can be concluded that the ambient light feedback gave a face to the blind 
system and improved so the relationship with its users. 
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1 Introduction
Intelligent systems make our environment increasingly smarter and that might make us feel we are losing control. 
Nijholt et al. (2004) explained that people might feel lost in ambient intelligence because they do not know who 
to respond to and they are not able to build some kind of relationship with the anonymous environment. This also 
occurs in the work environment, with for example the introduction of automatic blind systems. Meerbeek et al. 
(2014) found that this loss of control caused a majority of the building occupants to switch off the automatic mode 
permanently although they had the option to manually override it. This was found to be particularly true when 
they did not understand why the blind system made a particular decision. It suggests that there is a need to involve 
users more. Meerbeek et al. (2014) however found that switching of the automatic mode results in significantly 
higher daily energy consumption for heating and lowering. To avoid this to occur users should thus be involved 
to such an extent that a balance is created between their comfort and the energy savings of the building. The 
overall aim of this thesis is consequently to investigate how this loss of control can be resolved so that intelligent 
automation systems are accepted. We tried to find a suitable solution for all users, so it is investigated too whether 
users differ in their needs and how these consequently can be acknowledged. 

Users’ acceptance of technology formed the topic of many studies since Davis et al. (1989)developed the Technology 
Acceptance Model. Several extensions to their model have been made, but these mainly involved information 
systems. Within this study a model will be developed specifically for intelligent automation systems, with which 
we mean systems that take care of a task on behalf of the user and that are able to communicate their intentions to 
the user. The resulting model will be tested in this study with automatic blind systems. The results can be used as 
the basis for the design of other systems of this type and to predict whether these will be accepted. 

The current study will test two means to make users feel more involved. The original system operated fully 
automatically but users’ loss of control suggests that this division of control is inappropriate. It is therefore 
investigated whether granting users more actual control would enhance their perceived level of control. Therefore 
the system’s level of automation is redesigned. Secondly a light feedback system was implemented to communicate 
the personality and the actions of the system to the user. It was investigated how the interaction style of this system 
affected users’ acceptance of the system’s actions, which we refer to as level of expressiveness from now on. 

This report consists of 10 chapters. First it is described how the theoretical model was developed and which user 
characteristics were found to be relevant for this application context as a result of a literature review. Then the 
design of the new blind system is discussed. Subsequently the methodology used in the first study is described. A 
theme analysis, model analysis, preference analysis and behaviour analysis were performed, which are described 
in Chapter 5. Their outcomes are discussed in the following chapter. A second study was performed to consolidate 
the findings of the first study. Its methodology is discussed in Chapter 7, after which its outcomes are analyzed. 
These are discussed and then an overall conclusion is drawn on basis of the results of both studies. 
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2 Theoretical framework
 2.1  Introduction

 2.2  System characteristics 

 2.3  Perceived system configuration

The starting point of this study was an automated blind system as evaluated by Meerbeek et al. (2014). 
This system involves automatic motorized venetian blinds, which are placed on the exterior of the 
building and lower if the outside global radiation level exceeds 16 klux (measured on the rooftop). Users 
are enabled to override its actions manually and to switch off its automatic mode, but they were found not 
to accept the system yet, as was explained in Chapter One. Davis (1989) found that several factors play a 
role in whether acceptance of technology is established. It proposes that two constructs, namely perceived 
usefulness and perceived ease of use, determine users’ intention to use a technology. Perceived usefulness 
is defined as ‘the extent to which a person believes that using a technology will enhance her/his 
productivity’ and perceived ease of use as ‘the extent to which a person believes that using a technology 
is free of effort’ (Davis, 1989). Davis then states that these two constructs are determined by the system 
characteristics. Perceived ease of use is also expected to influence perceived usefulness. They argue that 
when a technology is easier to use it will also be perceived as more useful to the user. Their model can be 
found in Figure 2.1. 

Figure 2.1: TAM model of Davis (1989)

It has been extensively validated, applied, and replicated in several research domains and was found to 
explain 35% of the variance in usage intentions and behaviour (Venkatesh et al., 2000). The TAM model of 
Davis (1989) will be used as a basis for the development of a model for intelligent automation systems. It 
is explained step by step which constructs we added to their model. These are subsequently applied to the 
automatic blind system in the office environment.

The first construct in the model of Davis (1989) refers to the external variables. Venkatesh et al. 
(2000) specified these for information systems and they included both system characteristics and user 
characteristics. We start our conceptual model with the system characteristics as these will eventually 
need to be accepted by the users. To establish acceptance of the automatic bind system we will investigate 
two system characteristics, the blind system’s level of automation and the light feedback system’s level of 
expressiveness, as was explained in Chapter One.   

Whether the system will be accepted by its users cannot be predicted solely on the system characteristics. 
During their interaction with systems humans tend to perceive them as real people.  This was explained 
by Reeves and Nass (1996), who argued that computers are similar enough to people that they encourage 
social responses. They tested their claim in a study in which participants worked with a computer to learn 
about various topics. They were asked to evaluate their interaction with the computer afterwards with a set 
of adjectives that involved for example friendly and helpful. Half of the participants was assigned to perform 
this evaluation on the same computer as they interacted with while the other half made the review on 
another computer. The former group was found to evaluate the interaction more positively on a significant 
level as they wanted to be polite to the computer. It supports their claim which has become known as the 
Media equation. 

We expect this equation to be applicable to intelligent automation systems too, thus that users perceive 
them to be human-like. Therefore not the system characteristics themselves, but how users perceive them 
is expected to determine whether eventually an intelligent automation system will be accepted. They form 
the second construct in our model.  It is explained below how we expect the two system characteristics of 
the automatic blind system to be perceived.  
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The level of automation, or actual level of control that is granted to the user, is not per se equal to how 
much control the user perceives to have. Skinner (1996) already distinguished different types of control, 
namely objective, subjective, and experiences of control. Objective control she defined as ‘the extent of 
actual control present, as represented by some normatively appropriate assessment of the action-outcome 
relationship’. This is in our case the system’s level of automation. 

The experienced level of control is then of interest because that will determine whether compatibility and 
trust will be established.  Skinner defined it as ‘an individual’s feelings as he or she is interacting with the 
environment while attempting to produce a desired or prevent an undesired outcome”. Feelings are however 
a broad concept. Hinds (1998) developed a definition especially for human-computer interaction which is 
more specific. She defines control as ‘the perception that one’s behaviour significantly alters outcomes by 
producing desired and preventing undesired events’. If we specify this definition for our context it becomes 
the perception that one’s actions alter the indoor lighting conditions. 

We expect the perceived level of control to be determined mainly by the level of automation, but the level 
of expressiveness might affect this perception too. Meerbeek et al. (2008) found in a study about robots an 
indirect effect of level of expressiveness via perceived personality on perceived level of control. When the 
robot had a more extravert and agreeable personality people perceived more user control than when the 
robot was more introvert and distant while the level of automation was the same. Meerbeek and colleagues 
designed the head and neck motions, facial expressions and linguistic style of the robots so that one was 
perceived as agreeable while the other as distant. The level of expressiveness of our system only involved 
differentiations in the extraversion of the system. Therefore it was expected that if users perceives the 
system to be extravert or maybe even dominant because it has a high level of expressiveness they might 
interpret this as they are granted less control instead of more control than with a system they perceive to 
be introvert or submissive. 

The feedback system not only informs users about the system’s actions, but as this occurs through lighting 
the system can express itself and adopt a certain character. We expect that the lighting behaviour that is used 
by the system will induce users to perceive the system to have a certain personality. Research has shown 
that humans actually do attribute a full personality to systems, for example to robots (Meerbeek, 2008). 
Moon (1996) had subjects interact with a computer that acted dominant or submissive and they were found 
to accurately recognize this personality dimension with the computer. It is consequently expected that a 
system that communicates its actions on a higher level of expressiveness, so more extravert and obtrusive, 
is also perceived by users to have such a personality.  
We however also expect that the level of automation will affect the personality that users attribute to the 
blind system as it also forms a part of the system’s behaviour. However, we expect it to have a smaller effect 
than the level of expressiveness. 

In the Introduction of this chapter we defined perceived usefulness as ‘the extent to which a person believes 
that using a technology will enhance her/his productivity’. Because it was found to play a significant role 
in the acceptance of all sorts of systems this construct is also included in our model. For the same reason 
perceived ease of use is included. 

Ghazizadeh et al. (2012) extended the TAM model to assess automation. As our system is an automation 
system their model is reviewed here. The Automation Acceptance Model (AAM) they developed can be seen 
in Figure 2.2. 

  2.3.2  Perceived personality

  2.3.1  Perceived level of control 

 2.4  Perceived usefulness and perceived ease of use

 2.5  Compatibility
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 2.6 Trust

Fig. 2.2: AAM model of Ghazizadeh et al. (2012). Solid arrow represents Extended Technology Acceptance Model, and 
dashed arrow represents feedback mechanism

First they added compatibility as a predictor of perceived usefulness and perceived ease of use. They define 
it as the appropriateness of the level of automation and argue that this appropriateness depends on whether 
the level of automation matches the user’s desired level of system autonomy and the user’s needs. They 
argue that this desired level depends on the context of the automation system. Drivers, for example, accept 
collision warnings more than automated control. In certain circumstances users might be less willing to 
hand over control than in other ones. With user’s needs Gahzizadeh et al. mean that users sometimes may 
not be able themselves to respond in time and therefore need a higher level of automation. 

It was already explained that users attribute a human-like character to systems. With humans relationships 
do not work evenly well between all persons. Some personality types go along better than others. We 
expect the same to occur between users and intelligent systems. One system configuration will result in 
compatibility with one user but not with another user because they are different types of persons. Users 
are likely to prefer to interact with a system that has an interaction style that fits with their personality 
and values. The definition of compatibility therefore should also cover the system’s interaction style. As we 
want the model to be applicable to other intelligent systems we will use a definition of compatibility that 
is more generic than the description of Ghazizadeh et al. (2012). Karahanna et al. (2006) already gave it a 
much broader definition, namely ‘the extent of congruence between a new technology and various aspects 
of the individual and the situation in which the technology will be utilized.’ We consequently will user their 
definition. The situation of the technology for which we develop this model involves the office setting. 

In the model of Ghazizadeh et al. (2012) compatibility was included as a predictor of perceived usefulness 
and perceived ease of use. We however expect that compatibility will directly affect users’ satisfaction 
with the system as it involves a distinct aspect of the relationship between the system and its users.  It is 
consequently included in our model at the same level as these two constructs. 

Next to compatibility Ghazizadeh et al. (2012) included trust in their model. As intelligent systems takes 
decisions on behalf of the user it is likely that trust will play a role in their acceptance. Ghazizadeh et al. 
(2012) argue that trust is determined by the user’s prior experience with automation. This is likely to differ 
between users as they will have had different experiences with automation systems before. This initial 
trust level was defined by Singh, Molloy, and Parasuraman (1993) as automation expectancy. As soon as 
users will start using the specific automation system their trust in the system will change as a result of their 
experiences with it. Ghazizadeh et al. (2012) acknowledged this time effect and included in their model a 
feedback mechanism that accounts for it. This requires however interaction with the system over a longer 
period of time, which did not fit within the time scope of this study. Trust as a result of experience was 
therefore not included in our model.  

Trust affects users’ interaction with systems also in another way. Parasuraman & Miller (2004) namely 
found that users regarded automation systems as more reliable when they had a good etiquette. They 
defined etiquette as how the system behaves towards the user. This means that when the system behaves 
in line with what users consider to be good etiquette it will positively affect user’s trust in the system. This 
mechanism is called the affective method of trust (Lee & See, 2004). It was found by many researchers (e.g., 
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 2.8  Usage behaviour

 2.9  User characteristics

Cialdini, 1993) that we tend to trust those people and devices that please us more than those that do not 
(Miller, 2005). Trust is included in our model at the same level as compatibility as it forms another distinct 
aspect of the relationship between the system and its users. 

The next construct in the original TAM model is behavioural intention to use. This construct is however 
not that appropriate for intelligent systems in the office. Users are not able to choose themselves whether 
they want to use the system or not: it is their employer who decides that an intelligent system will be 
implemented in the office. However, employees do not have to accept their automatic behaviour as they are 
able to override them manually, so they still have a choice. We expect this however only to occur when users 
are not satisfied with the system. Users are expected to be satisfied with a system that is compatible with 
them, that they trust, and that they perceive to be useful and easy to use. For the current study we therefore 
replace the construct ‘intention to use’ with the construct ‘satisfaction’ as a more suitable predictor of actual 
use. 

The final construct in the TAM model is actual system use. In our application context this involves two 
elements: users’ acceptance of the automatic behaviour and users’ adherence to the suggestions provided 
by the light feedback system. When users are satisfied with the system they are expected not to overrule its 
decisions and to adhere to its suggestions. 

Venkatesh and Davis (1996) proposed that individual-level characteristics play a role with technology 
acceptance. Venkatesh suggested in 2000 several user characteristics which could play a role with 
information systems and validated them in practice. They distinguished between user characteristics that 
would affect whether users would perceive the system as useful and whether as easy to use. For perceived 
usefulness they proposed subjective norm and compatibility. The user characteristics computer anxiety, 
computer self-efficacy, playfulness and perceived behavioural control were tested for their ability to predict 
perceived ease of use. All were found to be significant predictors. Several other studies investigated whether 
user characteristics could cause differences in technology acceptance. Cognitive style was for example 
tested by Chakraborty et al. (2008), who found people with innovative cognitive style to be more likely to 
perceive a new technology as useful and easy to use than users with adaptive cognitive styles. Zmud (1998) 
reviewed the studies that investigated the influence of individual differences on the success of management 
information systems. He could consequently conclude that cognitive style, personality and demographic and 
situational characteristics, like knowledge and management level, are of large influence on the acceptance 
of these systems. Sun & Zhang (2006) systematically reviewed existing technology acceptance studies and 
identified ten moderating factors which they categorized into three groups: organizational, technical and 
individual factors. By reviewing other studies they proposed five factors of the latter type, namely gender, 
intellectual capabilities, experience, age and cultural background. Agarwal & Prasad (1998) also proposed 
that users’ characteristics could play a moderating role on the antecedents as well as consequences of 
individual perceptions. In specific he proposed personal innovativeness to affect users’ acceptance of new 
information technologies. However, these all regarded studies in the domain of information systems. Ozbek 
et al. (2014) studied the effects of users’ personality on the acceptance of smart phones. They found users’ 
agreeableness and openness to predict perceived ease of use while perceived usefulness was found to be 
affected by users’ neuroticism. It suggests that also with other technologies user characteristics play a role. 
The acceptance of our system might therefore be affected by them too. 

While some of these studies investigated the direct effects of user characteristics on perceived usefulness 
and perceived ease of use, just as Venkatesh et al. (2000), others suggested that they could play a moderating 
role. We think there might be user’ characteristics that affect the relationship between the perceived system 
characteristics and compatibility and trust. We expect the relationship with compatibility to be moderated 
by user characteristics that regard users’ interaction style and values, as compatibility is established when 
these fit with the system’s interaction style and values. Users’ trust in the system was explained to be 
affected by what users consider to be appropriate etiquette. The system’s level of automation determines 
how roles are distributed between the system and the users and consequently how polite users regard 
the system to be. A system with a high level of automation is for example expected not to be regarded as 
polite as it does not consider the user’s wishes at all. The extent to which users consider this inappropriate 
is expected to depend on their preferences for control. We consequently expect these user characteristics 
to moderate the relationship between the perceived system characteristics and trust. Also the interaction 
style forms part of the system’s behaviour and therefore users’ preferences regarding this style might also 
affect whether trust is established.  

 2.7 Satisfaction
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In relationships between humans similarity has been found to increase the liking and trust in the other. 
This effect is well established, Berger (1973) even called it ‘one of the most robust relationships in all 
of the behavioural sciences’. As intelligent automation systems have human-like characteristics we expect 
similarity to affect whether trust in them is established. The characteristics of users that involve their values 
might therefore also moderate the relationship with trust.  Verberne (2015) investigated the effect of three 
types of similarity of an agent in smart cars on trust and consequently acceptability. These involved cognitive, 
behavioural, and appearance similarity. Only the first type is relevant in our study as intelligent automation 
systems are not able to mimic users’ behaviour or have a similar appearance as users. Verberne (2015) 
performed tests with two type of systems whether trust would be enhanced when the system shared goals 
with the user. These goals involved comfort, speed, energy efficiency, and safety. Users were asked to rank 
these goals according to how important they were to them. They were consequently provided with the rank 
order of how important these goals were to the system, so that they could assess themselves how similar 
these were to their goals. Both with Adaptive Cruise Control (ACC) and with an agent users were found to 
indeed trust systems that shared goals more. Trust was then also found to increase the acceptability of the 
system. This confirms that trust is likely to be affected by users’ goals too. 

Other user characteristics might also have an effect on both the relationship with trust and compatibility. A 
literature review was performed to reveal the relevant user characteristics. For each of them it will be defined 
whether we expect them mainly to affect the relationship between the perceived system characteristics and 
compatibility or trust. Moreover users are expected to prefer a level of control and personality that go hand 
in hand. Before it was explained why these are intertwined with each other. This means that if for example 
users feel more compatible with a high level of perceived control they are expected to regard a submissive 
and introvert personality as more compatible too. 

Burger and Cooper (1979) defined this as ‘the general desire for control over the events in one’s life’. Skinner 
(1996) mentioned it among others as a possible source of motivation for control. Although we have not seen 
it used within the context of intelligent automation systems, it does have the potential to explain individual 
differences in the amount of control users would like to have over the task. The task in our context is the 
operation of the blinds to regulate the daylight conditions in the office. If users prefer to be in high control 
about what occurs in their life and thus less willing to hand over control, it is likely that they also are not 
that eager in trusting the blind system on its decisions. Therefore this user characteristic is mainly expected 
to affect whether users will regard the system as trustworthy. From users with a high desire for control it is 
expected that they will trust a system less that they perceive to grant them with a low level of control and 
that has a dominant personality.  Such a system might consequently also feel less compatible to them as it 
does not fit with how they would like the control to be divided between them and the system. 

Cognitive style was defined by Zmud (1979) as ‘characteristic modes of functioning shown by individuals in 
their perceptual and thinking behaviour’. This is however a very broad concept and has a lot of dimensions, 
as was also acknowledged by Zmud. Cognitive style is mostly researched at the four dimensions of the 
MBTI questionnaire of Myers (1977), which are Extraversion/Introversion, Sensing/Intuition, Thinking/
Feeling, and Judging/Perceiving. These however do not seem that relevant for the acceptance of automation 
systems. They are more related to lifestyle instead of technology. Chakraborty et al. (2007) investigated the 
Innovative/Adaptive dimension but as this subscale includes items as ‘I have original ideas’ this dimension 
also is not considered relevant for our study. We think users’ need for cognition is relevant as it involves 
the extent to which individuals like to engage in elaborate processing of information. Users that have high 
need for cognition are expected to be more willing to devote cognitive effort to the problem of the blinds 
than users that do not have this need. The first group is consequently expected to regard a system that they 
perceive to provide them with control over regulating the blinds as more compatible with them than the 
latter type of users. A submissive system therefore is also expected to be regarded as more compatible. They 
consequently might trust such a system also more, as it acts as they would like it to. 

Another dimension of cognitive style we think might play a role is the maximizing-satisficing dimension. 
While people who tend to maximize exhaust all alternatives and only accept the best, satisficers settle with 
anything they regard is good enough and do not worry (Schwartz, 2014). The latter are more likely to accept 
any suggestion that is proposed by the automation system. The former are not expected to be satisfied 
with this as they will likely want to consider all alternatives. Therefore these latter users are expected 
to experience higher compatibility with a system that allows them to consider all alternatives. This thus 
involves a system configuration that has a low level of automation and a submissive personality. Similarly 
as before this system might also be trusted more by such users. 

  2.9.1   Desire for control 

  2.9.2   Cognitive style 
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  2.9.4  Personal significance

Just as the system has its own interaction style, people also tend to interact in a typical way with others. 
This was researched with respect to dominance by Dryer and Horowitz (1997), which is also relevant in our 
study as we are interested in the division of control between the system and the user. Dryer and Horowitz 
found that participants were more satisfied with complementary relationships, in which the other has an 
opposite interaction style. This was thus found to be preferred above a relationship with someone with 
a similar interpersonal style. So users that have a dominant interpersonal style are expected to regard a 
system as more compatible when they perceive it to have a submissive interpersonal style and when it 
allows them a high level of control. Possibly they will also trust such systems more as they consider the 
interaction style or etiquette of the system appropriate, or in line with their values. 

It was mentioned before that users’ goals are expected to affect whether trust is established as Verberne 
(2015) found that when the system’s and users’ goals are compatible with each other this enhanced users 
trust in the system. The relevant goals in the context of this study involve the importance that users attribute 
to daylight and a view and to energy efficiency. The goal of the automatic blind system is to preserve the 
energy efficiency in the office.  

Importance of daylight and view
The automatic blind systems directly influence the amount of daylight that enters the office and the view 
to outside. While some users might find it very important to have a view to outside and to have daylight in 
their office, others might not attribute that much importance to these aspects of their office environment. 
Meerbeek et al. (2013) also argued that these values are likely play a role in the system acceptance. The 
goals of the former group are thus not in line with the system’s goals, so they are less likely to regard such 
a system as compatible when they perceive it to make its own decisions. When they are granted with a high 
level of control they are likely to regard the system as more compatible as then they are able to pursue their 
own goals. Such a user is therefore also expected to experience higher compatibility with a system that has a 
submissive and introvert personality. As this system behaves as they would like it to users might also regard 
such a system as more trustworthy. 

Importance of energy efficiency
Some users are expected to share the energy efficiency goal of the system while others might not attribute 
so much importance to this value. This user characteristic is expected to affect whether users’ compatibility 
with the system as the first group shares the values of the system while the latter does not. The former 
type of users is consequently expected to have less problems than the latter type with a system that makes 
the decisions for them, so a system that they perceive to grant them a high level of control and that they 
perceive to have a dominant personality. 

In the model of Figure 2.3 the applied model and the expected relationships between the different constructs 
can be found. It shows also the hypotheses, which are explained below for the four different parts of the 
model.  

Fig. 2.3: Applied model of user satisfaction to an automatic shading system with light feedback

 

H1: The higher the level of expressiveness, the more the system is expected to be perceived by users as extravert 
and obtrusive (as opposed to introvert and submissive)

H2: The higher the level of automation, the more the system is expected to be perceived by users as extravert 
and obtrusive (as opposed to introvert and submissive)

H3: The higher the level of automation, the lower the level of control users are expected to be granted with by 
the system (as opposed to higher)

  2.9.3  Interpersonal style

 2.10  Hypotheses

 2.10.1  Model part 1
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H4: The higher the level of expressiveness, the lower the level of control users are expected to be granted with 
by the system (as opposed to higher)

H5a: Users with a high desire for control are expected to regard a system that grants them a high level of 
control and has a submissive personality as more compatible than a system that grants them a low level of 
control and has a dominant personality (and vice versa for users with a low desire for control)

H5b: Users with a high desire for control are expected to regard a system that grants them a high level of 
control and has a submissive personality as more trustworthy than a system that grants them a low level 
of control and has a dominant personality (and vice versa for users with a low desire for control)

H6a: Users with a high need for cognition are expected to regard a system that grants them a high level of 
control and has a submissive personality as more compatible than a system that grants them a low level of 
control and has a dominant personality (and vice versa for users with a low need for cognition)

H6b: Users with a high need for cognition are expected to regard a system that grants them a high level of 
perceived control and has a submissive personality as more trustworthy than a system that grants them 
a low level of perceived control and has a dominant personality (and vice versa for users with a low need 
for cognition)

H7a: Users that tend to maximize are expected to regard a system that grants them a high level of control 
and has a submissive personality as more compatible than a system that grants them a low level of control 
and has a dominant personality (and vice versa for users that tend to satisfice)

H7b: Users that tend to maximize are expected to regard a system that grants them a high level of control 
and has a submissive personality as more trustworthy than a system that grants them a low level of control 
and has a dominant personality (and vice versa for users that tend to satisfice)

H8a: Users with dominant interpersonal goals are expected  to regard a system that grants them a high 
level of control and has a submissive personality as more compatible than a system that grants them a 
low level of control and has a dominant personality (and vice versa for users with submissive interpersonal 
goals)

H8b: Users with dominant interpersonal goals are expected to regard a system that grants them a high 
level of control and has a submissive personality as more trustworthy than a system that grants them a 
low level of control and has a dominant personality (and vice versa for users with submissive interpersonal 
goals)

H9a: Users that attribute a high importance to daylight in the office are expected to regard a system that 
grants them a high level of control and has a submissive personality as more compatible than a system that 
grants them a low level of control and has a dominant personality (and vice versa for users that attribute a 
low importance to daylight in the office)

H9b: Users that attribute a high importance to daylight in the office are expected to regard a system that 
grants them a high level of  control and has submissive personality as more trustworthy than a system that 
grants them a low level of control and has a dominant personality (and vice versa for users that attribute 
a low importance to daylight in the office)

H10a: Users that attribute a high importance to a view to outside in the office are expected to regard a 
system that grants them a high level of control and has a submissive personality as more compatible than 
a system that grants them a low level of control and has a dominant personality (and vice versa for users 
that attribute a low importance to a view to outside in the office)

H10b: Users that attribute a high importance to a view to outside in the office are expected to regard a 
system that grants them a high level of control and to have a submissive personality as more trustworthy 
than a system that grants them a low level of control and to have a dominant personality (and vice versa 
for users that attribute a low importance to a view to outside in the office)

H11a: Users that attribute a high importance to energy efficiency in the office are expected to regard a 
system that grants them a high level of control and has a submissive personality as more compatible than 
a system that grants them a low level of control and has a dominant personality (and vice versa for users 
that attribute a low importance to energy efficiency in the office)

 2.10.2  Model part 2
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H11b: Users that attribute a high importance to energy efficiency in the office are expected  to regard a 
system that grants them a high level of control and has a submissive personality as more trustworthy than 
a system that grants them a low level of control and has a dominant personality (and vice versa for users 
that attribute a low importance to energy efficiency in the office)

H12: Users are expected to be most satisfied with the system that they perceive as the most easy to use

H13: Users are expected to be most satisfied with the system that they perceive as the most useful 

H14: Users are expected to be most satisfied with the system that they perceive as the most compatible

H15: Users are expected to be most satisfied with the system that they perceive as the most trustworthy

H16: Users are expected to adhere the system more often with the system with which they are the more satisfied

 2.10.3  Model part 3

 2.10.4  Model part 4
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3 Blind system design
 3.1  Introduction

 3.2  Design of the light feedback system 

 3.3  Communication means of the light feedback system 

The design of the system formed an important part of this study as the current configuration was found not 
to result in system acceptance. In Chapter One it was explained that this was caused by a feeling of loss of 
control, which we wanted to resolve by implementing a light feedback system and by redesigning the blind 
system’s level of automation. It is explained for both means why we think these might be able to resolve 
this issue. It should however be kept in mind that there are other solutions too which could increase users’ 
acceptance of the system, for example optimizing its algorithms or providing it with better sensors. This 
study however focuses on the two means mentioned before. For the light feedback system it is also specified 
what exactly we wanted to communicate with it to the users. 

Norman (1994) argued that control is an essential aspect of human-system interaction. He argues that users 
must feel comfortable with the actions performed by automation systems, in part through understanding, 
and in part through confidence in the systems. Verberne (2015) argues that by representing a complex 
system with something familiar to humans, the complex technology might feel less as a ‘black box’. He 
applied this principle to smart cars and enriched them with an agent, which he also calls ‘intelligence with 
a human shape’. Our current system also felt as a black box to users as they were not able to understand 
its decision making. They did not know on which information the system based its decisions. By displaying 
this information users are likely to feel more involved in the decision making process. We therefore choose 
to enrich our automation system with a light feedback system. It can make the system’s reasoning clear to 
the user in a direct and comprehensible way. Users just have to glance at it, which makes it very accessible. 
Moreover ambient light feedback was found to influence users’ behaviour by, for instance, Maan and 
colleagues (2011). They tested the effect of feedback provided by a lamp that gradually changed its colour 
dependent on energy consumption and compared it with the effect of numerical feedback. The ambient 
light feedback was found to have stronger persuasive effects. 

This representation form was also regarded as appropriate for this particular situation, the office 
environment, because of its ambient character. Muller et al. (2012) designed several ambient lighting 
information displays and found them to be able to display information in the user’s periphery but also 
to draw attention when needed. An example forms the AmbiPower, which displays the current power 
consumption of a household. In the morning the lamp is green but the more power is used the more its 
colour changes to red. Such an ambient display is appropriate for this setting too, as employees should be 
able to focus on their work and only be interrupted when needed. This also resulted from the workshop that 
Meerbeek et al. (2014) performed, in which it was among others investigated which personality would suit 
the light feedback system. It could be concluded from the participants’ remarks that the system should have 
a balanced personality, so neither too extravert nor too introvert. This confirmed the choice for ambient 
technology. An idea generation session also formed part of this workshop. The resulting ideas could be 
categorized around five key characteristics of the system. One of these characteristics was ‘embedded’, 
which refers to the integration of the technology into the environment. For this system participants for 
example suggested that the sensing and feedback elements could be integrated in the blinds. They also 
would like the system to work in the background.  It was therefore decided to position the feedback system 
outside users’ center of attention, namely above the window. This was regarded as a logical place as it is 
close to the subject where it informs the user about, i.e. the outdoor situation. It was decided for practical 
reasons not to integrate the feedback system physically in the blinds, but it is still likely that the blinds and 
feedback system are perceived as one system as they are positioned close to each other.   

With the light feedback system we wanted to inform users both about the reasoning and the actions of the 
system. The first was established by displaying the level of outside global radiation to users as this forms 
the information where the blind system bases its decisions on. It was also considered whether to inform 
users about the energy efficiency in the office as users then could experience themselves the effect of blinds 
usage on the energy that is needed to cool or heat the office. It was however decided to keep the design 
simple and not to include this aspect. To make the information easily comprehensible the level of outside 
global radiation was not communicated with absolute numbers but levels were displayed as a scale with 10 
levels, which were represented by ten squares. Level 10 formed the maximum which the outside global sun 
radiation could possibly reach. 
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 3.4  Level of automation 

The actions of the system were also communicated to the user, namely with arrows, which indicated 
whether the blinds would need to go up or down. The arrow indicating the need to lower them was placed 
on the right side of the ten squares while the arrow indicating the need to raise them was placed on the left 
side. This allowed users to form a link to the squares of the radiation level. When this level increases more 
squares light up to the right side up, until the level at which then the blinds need to go down. When the 
radiation level decreases the number of squares that is lighted up decreases to the left side, until the level at 
which the blinds need to go up again. Figure 3.1 shows the light feedback system when the radiation level 
of the sun was 6. 

Fig. 3.1: Light feedback system, when the outside global radiation reached level 6 

 
Level of automation refers to the extent to which the control is divided between the system and the user. 
Karjalainen (2013) varied the level of automation of three indoor systems and asked participants for their 
preference. Their results showed that the suitable level of automation is neither constant between different 
systems nor between different users. The actual level of control is therefore varied in this study to find a 
suitable level for the blind system and its users. This level directly affects the amount of control users have 
over the decision making process and consequently was expected to affect their perceived control over the 
environment. The original system worked fully automatically. Although users were enabled to overrule its 
decisions manually, no collaboration was taking place between the system and the user. It caused users to 
switch to manual operation as soon as they did not feel comfortable with the fully automatic control. This 
might be solved when not all control would be with the system but if users would also be granted some 
control. Then users’ wishes can also be considered in the decision making process. 
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4 Study 1

 4.1  Design

 4.2  Participants

 4.3  Materials and setting

Both level of automation and level of expressiveness were varied on two levels, which resulted in four 
different versions of the system. We wanted to compare these versions with the original system as it is 
currently applied in offices, so that it could be investigated whether the light feedback affected users’ 
behaviour and whether these changes indeed improved users’ satisfaction. To minimize the length of the 
experiment it was decided to test one system characteristic between subjects and one within subjects. Level 
of expressiveness was varied between participants because it was expected to result in smaller differences 
in users’ perceived system configuration. The resulting mixed design can be seen in Table 4.1. In the 
Manipulation section it is explained what the different levels entail. 

Level of expressiveness

Level of 
automation

Low Medium High
Low BSsugg&green-red BSsugg&red-flickering 

Medium BSsugg+action&green-red BSsugg+action&red-flickering

Full BSoriginal

Table 4.1: Overview of the different versions (BS = blind system)

The order in which the three versions were tested was randomized between subjects. Moreover subjects 
were randomly assigned to either a low or medium expressiveness level.   

As dependent variables (DV) Perceived personality, Perceived control, Compatibility, Trust, Perceived ease 
of use, Perceived usefulness, Satisfaction and Preference were included as well as the user characteristics 
Desire for control, Need for cognition, Maximizer vs. satisficer, Dominant interpersonal goals, and 
Importance of daylight, view and energy efficiency. In the Measures section it is described how these were 
operationalized. 

Participants were either students or Philips employees. The former were recruited by distributing flyers 
at the Technological University of Eindhoven, by word-of-mouth and by social media. They received a gift 
voucher of €20 for their effort. Philips employees were mainly interns. They did not receive an incentive 
because they participated during work time. In total, 48 participants took part in the experiment (20 
females and 28 males; mean age = 26.10 years, SD = 7.204, range 19 to 51).

The experiment was conducted in the ExperienceLab of Philips, which resembled an office ambience with 
one virtual window and one faux window. To simulate as much as possible the realistic setting of an office 
an abstract view was created at this virtual window with which we want to give participants the idea of a 
real view to outside. This namely forms an important quality of a window that is affected by the automatic 
behaviour of the blinds, as was argued by Mangkuto et al. (2014) in their paper ‘Lighting performance and 
electrical energy consumption of a virtual window prototype’. The lower part of the window was rendered 
green to prompt the idea of grass and the upper part blue to prompt the idea of a sky. The ceiling lighting 
in the space was set to a horizontal illuminance of 300 lux at the desk, which is the minimum that building 
regulations require for tasks like writing, typing, reading and data processing in the office (NEN-EN 12464). 
A spotlight was used to induce the idea of a sun. Figure 4.1 gives an impression of the window and spotlight.  
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Fig. 4.1: Experimental setting 

A scenario that mimics a sun that breaks through the clouds was created, as the automatic blind system 
researched by Meerbeek and collegeuaues react to the level of outside global radiation, as was explained in 
the Introduction of Chapter One. Meerbeek et al. (2014) found that the main reason for users to manually 
lower the blinds was the prevention of discomfort glare. We wanted to suggest users to lower the blinds 
before users experienced discomfort glare as users then would experience a dilemma: users were asked to 
perform an action while they themselves did not feel any need to it yet. 

Calculation methods and guidelines do exist to assess when discomfort glare is likely to be experienced, 
but these are for spaces lit by daylight and/or electric lighting. Although a virtual window aims to mimic 
the entrance of daylight it is not the same as daylight and therefore these existing methods could not be 
applied to our situation. Therefore the threshold was set intuitively, based on experimenting with various 
intensities which several people were asked to evaluate. They experienced this to be more than annoying. 
The threshold for discomfort glare was consequently set at a vertical illuminance of 950 lux at the eye of 
the participant. 

The intensity of the spotlight was raised linearly from a base level of Evertical of 470 lux to its maximum of 
1230 lux. This base level was measured vertically at eye height of the participant when seated and also 
included the lighting provided by the virtual window and the ceiling lights. Each level lasted for 10 seconds 
to give participants enough time to consider whether they would like to lower or raise the blinds and to be 
able to perform this action. The maximum level lasted for 90 seconds before the intensity of the spotlight 
would descend again with the same linear steps.  The weather scenario is visualized in Appendix A.  

The office ambience was created by placing two desks perpendicular to the virtual window. In the back of 
the lab a group of four more desks was placed. The participant was seated at the desk close to the virtual 
window that was opposite to the spot light, so that the ‘sunlight’ was able to create discomfort glare. The 
plan of the office can be found in Appendix A. Participants were able to manually operate the blinds via a 
tablet. They could adjust the position and the angle of the blinds. Simple symbols were used for the interface 
layout, as can be seen in Appendix A. 

The level of automation was manipulated on two levels in line with the model of Parasuraman (2000), who 
developed a 10-level scale with different levels of automation, which ranges from full human to full system 
control. The current system is automated according to level 10 on Parasuraman’s scale as it does not involve 
the user in its decision making. Nevertheless users were still provided with the opportunity to overrule 
its decisions afterwards. With the inclusion of the light feedback system users will always be informed, so 
levels 9 until 7 would not work. As we wanted to enable collaboration between the system and user we 
decided to design a version with level 6, which enables users to decide themselves whether they accept or 
reject the system’s suggestion. As we did not know whether this would be sufficient to make the user to feel 
in control we decided to test also a lower level, level 4. 

This level 4 and 6 are from now on mentioned as respectively a low and medium level of automation. With 

 4.4  Manipulation

  4.4.1 Level of automation
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both levels the light feedback system provided the user with suggestions. With a low level of automation the 
user was given the responsibility to implement the action, while with the medium level the user was allowed 
a limited time to veto before the system automatically acted. With BSsugg+action the blinds thus automatically 
went up or down after a period of time after the suggestion was given. This involved 50 seconds as they 
had time until respectively the minimum or maximum level of the sun’s strength was reached. The system 
approved users’ actions if they lowered the blinds to minimal 50% or raised them to minimal 25%. Then 
the system did not undertake action himself. 

Maan and colleagues (2011) were mentioned before to use ambient light feedback to persuade users, 
namely with green and red colours. Lighting has however an interaction language that extends beyond 
colours. It can also differ in intensity and in pulsing rate. These effects were investigated by Müller et al. 
(2012) with the AmbiPower, which tried too to lower users’ energy consumption. Their results suggested 
that changing the brightness might not be sufficient to communicate information because it depends on 
the surrounding light. Both pulsing and varying the colour seemed to be effective. These two aspects were 
therefore investigated in our study for their ability to persuade users and for their fit with users’needs.  

Two levels were consequently created: one at which the system only expressed its intentions with colours 
(medium level of expressiveness) and one at which also pulsing was used (high level of expressiveness). 
With the medium level the arrows lighted up green when it was needed to lower or raise the blinds and 
gradually changed to red to indicate that it became more urgent to raise or lower them. With a high level 
the arrows were continuously red and instead increased their pulsing rate as it became more urgent to 
undertake action. The arrows increased their pulsing rate in three steps. First, the arrows were on for 1 sec 
and off for 1 sec, so a pulsing rate of 0.5 Hz. The pulsing rate then increased to successively 1 Hz and 2 Hz. 
With BSoriginal there was no light feedback system, so its level of expressiveness is regarded as low. 

To make the participants feel comfortable first an informal conversation was held. They then were asked to 
install themselves behind the desk and to read and sign the consent form (Appendix A). They were provided 
with a short explanation sheet about the purpose and set-up of the experiment and with a sheet which 
explained the behaviour of the light feedback system (Appendix A).  Figure 4.3 shows a timeline with the 
different components of the experiment.   

Fig. 4.3: Timeline of the experiment 

Each version was tested for 15 minutes. The weather scenario that was described above was introduced 
twice during the testing so that the user could form a better opinion about the system. The scenario was 
introduced at different moments so that the user would not be able to anticipate on its behaviour. During 
the six remaining minutes the ‘sun’ had an intensity of 10% so that the light feedback system always was 
switched on. These six minutes were also distributed differently between versions, which resulted in three 
different timelines of which the sequence was randomized between participants. These timelines can be 
found in Appendix A. After the testing of each version the user was asked to fill in a questionnaire which 
assessed the dependent variables. After the testing of all three versions users answered a questionnaire that 
assessed the user characteristics. Lastly a semi-structured interview was held to gain deeper understanding 
about which aspects of the system they did and did not like. Users were also asked which version they 
preferred and why. The questions can be found in Appendix A, just as both questionnaires. Overall, the 
experiment lasted around 90 minutes per participant. 

An overview of all measures that were used with their type of scales, answer options, number of items and 
Cronbach’s alpha’s can be found in Table 4.2. 

  4.4.2 Level of expressiveness

 4.5  Procedure

 4.6 Measurements



24

Table 4.2: Overview of the type of scales, answer options, number of items and Cronbach’s alpha’s of the different 
measures that were used. 

Below it is explained which instruments were used to measure the different variables. Overall scores were 
computed by averaging users’ scores on the different items, except for Dominant interpersonal goals, which 
is explained below too. 

Perceived personality of the system was assessed with the short form of the Big Five personality 
questionnaire of Boeree (2004). Its items were used because participants in the workshop that Meerbeek 
et al. (2014) conducted were able to associate them with the automatic blind system. Participants were 
asked to which extent they thought the personality traits applied to the system. For each dimension the 
Cronbach’s Alpha was measured but they were all found to have a low internal consistency as these were 
found < 0.6. Several items consequently needed to be discarded, as can be seen in Table 4.3 (in grey). With 
Conscientiousness no combination of items resulted in a reliable scale and therefore had to be discarded 
from further analyses. The other dimensions were found to have a Cronbach’s alpha of respectively .622, 
.789, .834 and .723 (from left to right in Table 4.3). 

Extraversion Agreeableness Conscientiousness Neuroticism Openness
+ Talkative + Cooperative + Systematic + Easily discouraged + Creative
+ Energetic + Polite + Efficient + Moody + Curious
- Reversed - Bold - Careless - Calm - Superficial
- Withdrawn - Distant - Spontaneous - Relaxed - Likes routines

Table 4.3: Overview of the items used per dimension. + indicates that the normal score on the item should be used, 
while – means that the reversed score on the item should be used

As the items of Neuroticism measured its reverse this dimension was from now on called ‘Emotional 
stability’ (which is another common label used in psychology for this personality dimension), to facilitate 
interpretation of the results. The correlations between these five different dimensions of perceived 
personality were investigated. In Table 1 of Appendix C it can be seen there that they tend to correlate 
highly with almost all other dimensions. Therefore it was decided to combine those that correlated the 
highest, so Extraversion was combined with Openness and Emotional stability with Agreeableness. These 
combined dimensions were both found to be reliable with a Cronbach’s alpha of respectively .823 and .863. 

Perceived control over the system was assessed with the measure developed by Hinds (1998) specifically 
for the purpose of evaluating human-computer interaction Perceived usefulness and perceived ease of use 
were measured with the scales developed by Venkatesh et al. (1998). Master et al. (2000) developed a 
trust questionnaire based on the trust model developed by Muir (1994) and on the components of trust 

Scale Type of scale Answer options N 
items

Cron-
bach’s α

Extraversion 7-point Likert scale (0) Not at all - (6) Completely 4 .101
Agreeableness 7-point Likert scale (0) Not at all - (6) Completely 4 .554
Conscientiousness 7-point Likert scale (0) Not at all - (6) Completely 4 .369
Neuroticism 7-point Likert scale (0) Not at all - (6) Completely 4 .517
Openness 7-point Likert scale (0) Not at all - (6) Completely 4 .214
Perceived control 7-point Likert scale (0) Strongly disagree - (6) Strongly agree 2 .813
Perceived usefulness 7-point Likert scale (0) Strongly disagree - (6) Strongly agree 2 .850
Perceived ease of use 7-point Likert scale (0) Strongly disagree - (6) Strongly agree 4 .794
Trust 7-point Likert scale (0) Not at all - (6) Very much 5 .850
Compatibility 7-point Likert scale (0) Strongly disagree - (6) Strongly agree 2 .875
Satisfaction 7-point Likert scale (0) Very dissatisfied - (6) Very satisfied 4 .784
Desire for control 7-point Likert scale (0) Not at all - (6) Always 20 .688

Need for cognition 7-point Likert scale (0) Extremely uncharacteristic - 
(6) Extremely characteristic 18 .725

Maximizer vs. satisficer 7-point Likert scale (0) Strongly disagree - (6) Strongly agree 13 .790
Dominant interpersonal goals 7-point Likert scale (0) Not at all - (6) Completely 32 .803
Importance view 5-point Likert scale (0) Unimportant - (4) Very important 1 - 
Importance daylight 5-point Likert scale (0) Unimportant - (4) Very important 1 -
Importance energy efficiency 5-point Likert scale (0) Unimportant - (4) Very important 1 -

  4.6.1 Dependent variables 
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suggested by Barber (1983) and Rempel et al. (1985). It determines the effects of the level of trust an 
operator has in an automated system and was therefore considered appropriate for this study. To measure 
compatibility the scale developed by Rogers (1995) for compatibility with preferred work style was slightly 
adapted to make it appropriate for our context. Users were asked to indicate to which extent the interaction 
style of the blind system suited them and to which extent the blind system suited with the way they like to 
work. 

Four items we created ourselves to assess the satisfaction of the users with the blind system. These items 
asked the employees to indicate their satisfaction with the overall blind system, the light feedback system 
(if present), the automatic blind behaviour (if present) and the control over the blind system with the tablet. 

The Desirability-for-control scale that was developed by Burger and Cooper (1979) was used to measure 
this user characteristics. Need for cognition was assessed with the short form that was developed by 
Cacioppo, Petty, Feinstein & Jarvis (1996). Schwartz et al. (2002) developed a Maximization scale that 
distinguishes maximizers from satisficers. Participants with an average score higher than 4 are considered 
to be maximizers. 

Dryer and Horowitz (1997) developed a short scale to assess participants interpersonal goals. They based 
their measure on the 51-item questionnaire Assessment of Personal goals developed by Ford and Nichols 
(1991). They constructed eight subscales Dominant goals (PA), Hostile dominant goals (BC), Hostile goals 
(DE), Hostile submissive goals (FG), Submissive goals (HI), Friendly submissive goals (JK), Friendly goals 
(LM) and Friendly dominant goals (NO). Participants were asked to indicate how important these aspects 
are to them when working on a task with someone. Subscores on these subscales were computed by adding 
the scores. An overall score for the dominant goals was computed by weighting the scores on the subscales 
with the following formula: DGS = PA + 0.7BC – 0.7BG – HI – 0.7JK + 0.7NO. A high DGS indicates that 
behaving dominantly is important to the participant, while a low DGS indicates that behaving submissively 
is regarded as important by the participant. 

To measure users’ Importance of daylight, view and energy efficiency we constructed a scale ourselves, 
which asked users directly how important these items are to them during their time in the office. 

Adherence
This construct served to compare users’ behaviour on a low and medium level of automation, so that it could 
be integrated in the model as here only the data on these two levels is tested. With a low level users only 
could adhere and not correct the system, as the system did not act. Per version the light feedback system 
suggested the user to lower the blinds two times as well as to raise them two times. It was consequently 
calculated how many times users adhered to these suggestions. With raising the blinds these involve 
actions between level 1 until 5 or if they had the system act, but only if they did consequently not corrected 
this system’s action. The same categorization principle was used for users’ lowering of the blinds. Users’ 
adherence was then calculated as a percentage, with the following formula:

Adherence = (number of times adhered to system’s suggestions/ 4)*100%

Corrections
To be able to investigate whether users’ behaviour was improved by the implementation of the light feedback 
system solely users’ corrective behaviour was analyzed. Then we were namely able to make a comparison 
with BSoriginal. Corrections namely formed the only type of actions that uses could perform with this version 
as no suggestions were provided that could be adhered to.  Corrections were defined as actions of users 
that formed a reaction on the system’s action and involved an adjustment to the position of the blinds. 
Although users could also adjust the angle of the blinds these adjustments are not considered corrections 
as the system also only adjusted the position of the blinds. As the number of system actions was not fixed 
with BSsugg+action the percentage of system actions that was corrected by the user was calculated, with the 
following formula: 

Percentage of system actions corrected by user = 
(number of corrections by user / number of system actions)*100

With BSsugg this percentage could not be calculated as then no actions were performed by the system at all. 

  4.6.2 User characteristics 

  4.6.3 Usage behaviour
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To test the relationships we proposed in the hypotheses in the Theoretical framework, Linear Mixed 
Modelling (LMM) was performed with SPSS Statistics. This method was chosen to account for the repeated 
structure that resulted from our mixed design. All LMMs had the same basis structure, with Participant 
included as Subject variable and with a random intercept added for the participant. As correction method 
the Maximum likelihood procedure was used. 

The different parts of the model as they were defined in Chapter two were analyzed separately. It is explained 
in the model analysis per part of the model which factors formed the predictors and which formed the DV. 
BSoriginal was not included in this analysis because it differed from the other four versions on both the level 
of automation and level of expressiveness. 

This analysis was performed for several reasons. Firstly it would enable us to understand the findings of 
the model analysis better, especially how the users perceived the system characteristics. Secondly it would 
reveal the issues that users encountered during their use with the system. This allowed us to come up with 
suggestions for improvement, so that the light feedback system could be taken into a second design cycle. 
This improved design could then be possibly tested in a follow-up study. 

The interviews formed the subject of this analysis. They were all recorded and transcribed. Then they were 
read through several times to distinguish reoccurring issues. If such an issue was detected it was tried 
to grasp it with one overall phrase. All interviews were then reviewed again to detect all remarks that 
related to this theme. They were then grouped per theme, which enabled us to count to how many of the 
participants the theme formed an issue so that its importance could be assessed.  Subsequently the remarks 
were reviewed again but now per theme, so that they could be clustered in subthemes. In these we tried to 
capture the wishes of the participants. 

By analyzing users’ motivations for their preferences it would provide us with more insight what made 
users differ in their preferences. It would also enable us to understand the role of the user characteristics 
better. It was namely expected that users would prefer a system that they regarded as compatible and 
trustworthy. Not only might users’ answers disclose hints to the user characteristics, other factors that we 
did not consider in our model analysis could be revealed too.  

Similarly to the theme analysis users’ motivations were reviewed several times to identify reasons that 
reoccurred. Participants were then grouped per reason. Subsequently all the interviews were reviewed 
again to assign all participants to a group. It allowed us to create a similar overview as within the theme 
analysis, with the prevalence of the different reasons among our participants. 

Asking users for their motivations for their preferences required introspection. This method was not always 
found to elicit the true underlying causes. Participants often find it difficult to assess what causes their 
feelings. The results of this analysis therefore should be considered with caution. 

The goal of this analysis was to reveal whether users accepted the system’s actions more with the light 
feedback system compared to the current system in offices, BSoriginal. It is compared both whether it affected 
users’ satisfaction as well as their usage behaviour as the goal of this study was to accomplish both. 

To be able to make pairwise comparisons between the versions with light feedback and BSorginal the data 
had to be recoded. Instead of level of automation and level of expressiveness the different versions were 
now labelled as conditions 1 until 5. Condition was consequently included as IV and users’ satisfaction and 
corrective behaviour formed the DV. As BSoriginal did not provide any suggestions only users’ corrections 
to its actions indicated their adherence  It could only be compared to BSsugg+action as BSsugg only provided 
suggestions and did not undertake any actions itself. 

Lastly an explorative analysis was performed on the levels at which users raised and lowered the blinds, 
not only to get more insight in their actual behaviour but also to investigate whether this level was close to 
the level at which the light feedback system suggested users to undertake action. Separate histograms were 
created for BSsugg and BSsugg+action which show for each lighting level the number of times users lowered and 
raised the blinds at the different levels. 

  4.7.2  Theme analysis

  4.7.3  Preference analysis

  4.7.4 Behaviour analysis

 4.7 Analysis
  4.7.1  Model analysis
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5 Results study 1
 5.1  Model analysis

  5.1.1  Data preparation

  5.1.2  Model part 1

Before the different parts of the model could be tested it was investigated whether there were outliers 
on the overall scores. Participants with a z-score < -3 or > 3 were excluded from further analysis. One 
participant was found to be an outlier on perceived usefulness, perceived ease of use, trust and satisfaction 
(respectively z = -3.20, z = -4.05, z = -3.16, and z = -3.35). Therefore its data was not included in the analysis 
of parts 2 and 3 of the model. Another participant had a z-score of 3.48 on dominant interpersonal goals and 
was therefore excluded from the analysis of part 2 of the model. 

In order to obtain normal distributions of the overall scores transformations were needed for perceived 
ease of use, importance of view, and importance of daylight. The inverse, log and square root of these scores 
were computed but then they still were not found to be normally distributed, probably because of ceiling 
effects. These three factors therefore could not be tested for their effects. 

When reporting values, a significance level lower than 0.05 is denoted with an asterisk (*), whereas a 
significance level lower than 0.01 is denoted with two asterisks (**).

   
Figure 5.1 shows which effects were expected for this part of the model. 

Fig. 5.1: Expected relationships between the variables in part 1 of the model 

First it was investigated whether the two combined personality dimensions and perceived level of control 
correlated (Table 2 in Appendix C). The personality dimensions were found to correlate moderately. 
Extraversion & Openness did not correlate significantly with Perceived level of control, while Emotional 
stability & Agreeableness correlated highly with it. This should be kept in mind when drawing any conclusion 
about the first part of this model. 

Then the hypotheses H1 until H4 were tested. As independent variables (IV) Level of Expressiveness and 
Level of automation were included. Both their main effects as well as their interaction effect were tested 
separately for the two dimensions of Perceived personality and for Perceived level of control (dependent 
variables: DV). Table 5.1 shows the significant results. All results can be found in Table 3 in Appendix C. 

System characteristic Perceived system characteristic df F p-value
Level of automation Extraversion & Openness 48.143 9.281 .004**
Level of automation Emotional stability & Agreeableness 48.044 7.578 .008**
Level of automation Perceived level of control 48.051 23.859 .000**

Table 5.1: Significant results found when the system characteristics were tested for their ability to predict the perceived 
system characteristics (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

Level of automation was found to significantly predict all independent variables while level of expressiveness 
could not predict any of the perceived system characteristics. Table 5.2 shows the pairwise comparisons 
between the two levels of automation.  A Bonferroni correction was applied. The pairwise comparisons 
between the two levels of expressiveness can be found in Table 4 in Appendix C.
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 5.1.3 Model part 2

Perceived system 
characteristic

Low level of 
automation

Medium level 
of automation EMM 

diffference SE
EMM SE EMM SE

Extraversion & Openness 2.720 .185 3.130 .184 -.411 .135
Emotional stability & 
Agreeableness 4.151 .191 3.589 .191 .563 .204

Perceived level of control 5.121 .189 4.021 .189 1.100 .225

Table 5.2: Pairwise comparisons between the two levels of automation on the three perceived system characteristics 
(EMM difference = EMM of low level of automation – EMM of medium level of automation)

As can be seen in Table 5.2 participants perceived a low level of automation (BSsugg) as less extravert and 
open but as more relaxed and cooperative than a medium level of automation (BSsugg+action). They also were 
found to perceive a higher level of control with BSsugg. 

In addition users’ perceived level of control on these two levels of automation was compared to the level of 
automation of BSoriginal (DV). Table 5.3 shows the results. 

System characteristic EMM 
difference SE df p-value 95% CI

High level of 
automation

Low level of automation -1.793* .220 96.490 .000** -2.329; 1.257
Medium level of automation -.663* .224 97.247 .012* -1.209; -.116

Table 5.3: Pairwise comparisons between the two levels of automation with BSoriginal on perceived control (EMM differ-
ence = EMM of high level of automation – EMM of low/medium level of automation) (* indicates a p-value <0.05 and ** 
indicates a p-value < 0.01)

As can be seen users’ perceived level of control was significantly lower with a high level of automation 
compared to both a low and a medium level of automation, although the difference between the first was 
much larger. It suggests that lowering the system’s level of automation indeed is an effective mean to make 
users feel more in control.  

Figure 5.2 shows the relationships that were found to be significant. Hypotheses 2 and 4 were confirmed, 
while hypotheses 1 and 3, suggesting a relationship between level of expressiveness and the perceived 
system characteristics, needed to be rejected.

Fig. 5.2: Significant relationships between the variables in part 1 of the model (estimates of fixed effects, intercept for 
a low level of automation) 

The correlation between compatibility and trust was first investigated, which was found to be 0.476 with p 
< 0.001. As this suggests a moderate relationship this should be kept in mind when drawing any conclusions 
for this part of the model. 

Then it was tested whether the user characteristics moderated the relationship between the perceived 
system characteristics and compatibility and trust, as can be seen in Figure 5.3. Hypothesis 9 and 10 could 
not be tested as Perceived ease of use was not found to be normally distributed.
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Fig. 5.3: Expected relationships between the variables in part 2 of the model 

Compatibility and trust were included as DV and the perceived system characteristics and user 
characteristics as IV, of which both the main effects and interaction effects were added. First each of the user 
characteristics was tested separately. The random intercept of the standard deviation of the participant was 
found to be zero when Extraversion & Openness and Emotional stability & Agreeableness were tested on 
their ability to predict compatibility. It means that SPSS assumed that any difference between participants 
can be explained by the fact that the average is taken from the two residuals. Participants thus did not differ 
enough in their average compatibility score on these perceived system characteristics, but that the scores 
did differ greatly within participants, which was also expected. Therefore this term was excluded from the 
model when testing for their effects. 

All effects are reported in Table 5-9 of Appendix C. Table 5.5 shows the significant interaction effects that 
were found.

User 
characteristic

Perceived 
system 
characteristic

System 
evaluation 

Interaction effect 

Estimate SE df t p-value 95% 
CI

Dominant 
interpersonal 
goals

Emotional 
stability & 
Agreeableness

Compatibility .0238 .011 95 2.224 .029* 003; 
.045

Table 5.5: Signficant interaction effects, found when the perceived system characteristics were tested separately for 
their ability to predict compatibility and trust, while moderated by the user characteristics separately (* indicates a 
p-value <0.05 and ** indicates a p-value < 0.01)

Table 5.6 shows users’ grand estimated marginal mean on compatibility. The means of the IV are reported 
in Appendix C. 

EMM SE
Compatibility 4.258 .103

Table 5.6: Grand EMM of compatibility, found when the perceived system characteristics were tested separately for 
their ability to predict compatibility and trust, while moderated by the user characteristics separately 

Moderation was only found to occur with users’ dominant interpersonal goals. Table 5.5 shows that the 
interaction effect with Emotional stability & Agreeableness was found to be significant when predicting 
Compatibility. Users were split in two groups on the mean (µ = 3.2292, SE = 6.836) to plot this effect: the 
result can be found in Figure 5.4. 
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Fig. 5.4: Plot of the interaction effect between Interpersonal style and Emotional stability & Agreeableness when 
predicting Compatibility 

It shows that the effect of Emotional stability & Agreeableness on Compatibility is stronger for users 
with dominant interpersonal goals. This means that relaxed and calm systems are appreciated more by 
both groups, but persons with a more dominant interpersonal goals are more sensitive to this system 
characteristic than persons with more submissive interpersonal goals.

The user characteristics were not expected to directly affect Compatibility and Trust, but Dominant 
interpersonal goals was found to elicit this effect significantly, as can be seen in Table 5.7. 

User characteristic System 
evaluation

Main effect user characteristic
Estimate SE df t p-value 95% CI

Dominant interpersonal 
goals Compatibility -0.099 0.042 95 -2.333 .022* .415; .743

Table 5.7: Signficant main effects of the user characteristics, found when the perceived system characteristics were 
tested separately for their ability to predict compatibility and trust, while moderated by the user characteristics sepa-
rately (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

The grand mean of users’ score on Compatibility was already reported in Table 5.5. The estimate found with 
this effect means that users that scored one unit higher on dominant interpersonal goals perceived blind 
systems in general as 0.099 less compatible. 

Also the perceived system characteristics were not expected to directly affect compatibility and trust. 
Perceived level of control and Emotional stability & Agreeableness however were found to have significant 
main effects, although these were not found with all of the user characteristics. To draw an appropriate 
conclusion about their role they were tested for their ability to predict Compatibility and Trust 
independently of the user characteristics. First they were modelled separately (Table 10 in Appendix C).  
With Compatibility all perceived system characteristics were found to be significant predictors, while with 
Trust only Emotional stability & Agreeableenss and Perceived control were found to explain the variance. 
Then it was tested whether they were still able to predict compatibility and trust when they were all added 
as predictors together in one model. Again the random intercept of the participant was excluded as this was 
found to be zero when testing the perceived personality variables for their ability to predict compatibility. 
The signficant results can be found in Table 5.8, all results are reported in Table 11 of Appendix C. 

Perceived system 
characteristic

System 
evaluation Estimate SE df t p-value 95% CI

Emotional stability & 
Agreeableness Compatibility .517 .115 95 4.508 .000**  .289; .745

Emotional stability & 
Agreeableness Trust .332 .088 87.371 3.763 .000**  .148; .479

Table 5.8: Sigfnicant results found when the perceived sytem characteristics were tested together for their ability to 
predict compatibility and trust (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

Table 5.9 shows users grand estimated marginal means on compatibility and trust. 
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System evaluation EMM SE
Compatibility 4.211 .103
Trust 4.379 .079

Table 5.9: Grand EMM of compatibility and trust, found when the perceived sytem characteristics were tested togeth-
er for their ability to predict compatibility and trust

Emotional stability & Agreeableness was found to be able to explain significantly the variance of both 
Compatibility and Trust while Perceived control and Extraversion & Openness were not found capable of 
that anymore. They thus could not explain anything that was not already explained by Emotional stability 
& Agreeableness yet. Table 5.8 shows that overall users were found to regard a system as more compatible 
and trustworthy if they perceived the system as more relaxed and calm. The estimates indicate that a 
system that was perceived one point higher on Emotional stability & Agreeableness scored 0.517 higher on 
Compatiblity and 0.332 highter on Trust. 

Figure 5.5 shows the relationships that were found to be significant, which suggests that from hypotheses 
7 until 12 only hypothesis H10a could be confirmed. Moreover the relationships that were not expected to 
occur but were found to be significant are also included in the Figure. 

Fig. 5.5: Significant relationships between the variables in part 2 of the model (estimates of fixed effects)

As Emotional stability & Agreeableness and Perceived level of control were found to predict Compatibility 
and Trust, the indirect structure of the effect of level of automation and level of expressiveness on 
compatibility and trust via the perceived system characteristics seems to be appropriate. To assure this 
finding it was tested whether this indirect structure indeed fitted the data better than a structure which 
includes the direct effects of level of expressiveness and level of automation on compatibility and trust. The 
two different structures are visualized in Figure 5.6, in which the dotted lines indicate the direct effects.  

Fig. 5.6: Direct and indirect relationships between the system characteristics and compatibility and trust

These two structures were compared on their -2 log likelihood values (see Table 12 in Appendix C). With 
compatibility the random term of the participants was found to be zero and therefore omitted from the 
model. With both trust and compatibility the model with the direct effects included was not found to fit 
the data better than the model without them as the differences in their -2 log likelihood values were not 
significant, which supports our indirect structure. 

In this part of the model it was tested whether Perceived usefulness, Compatibility and Trust could predict 
satisfaction and preference, as can be seen in Figure 5.7. Hypothesis 12 could not be tested as Perceived 
ease of use was not found to be normally distributed.

Fig. 5.7: Expected relationships between the variables in part 3 of the model 

First it was tested how much these constructs correlated (Appendix C). Trust was found to correlate 
moderately with Perceived usefulness as well as Compatibility, while Perceived usefulness and Compatibility 
were found to correlate highly. 

 5.1.4 Model part 3
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Again the IV were first modelled separately and then together, of which the results can be found in Table 
5.10. 

System evaluation DV Estimate SE df t p-value 95% CI
Perceived usefulness Satisfaction .272 .086 85.322 3.151 .002** .101; .444
Compatibility Satisfaction .171 .067 91.986 2.547 .013* .0376; .304
Trust Satisfaction .365 .082 92.996 4.474 .000** .203; .527

Table 5.10: Results found when Perceived usefulness, Compatibility and Trust were tested together for their ability to 
predict Satisfaction 

Table 5.11 shows users grand estimated marginal means on compatibility and trust. The means of the 
system evaluation dimensions can be found in Appendix C. 

EMM SE
Satisfaction 4.141 .072

Table 5.11: Grand EMM of Satisfaction, found when Perceived usefulness, Compatibility and Trust were tested togeth-
er for their ability to predict Satisfaction

When users perceived the system as more useful, more compatible, and more trusthworhty, their satisfaction with the 
system was found to be higher. The estimates indicate that a system that was evaluated one point higher on Perceived 
usefulness, Compatibility and Trust resulted increased users’ satisfaction with respectively .272, .171 and .365.

When users perceived the system as more useful, more compatible, and more trusthworhty, their satisfaction 
with the system was found to be higher. Figure 5.8 shows that H15, H16 and H17 are confirmed. 

Fig. 5.8: Significant relationships between the variables in part 3 of the model (estimates of fixed effects)

Lastly it was tested whether satisfaction could predict adherence, as can be seen in Figure 5.9. 

Fig. 5.9: Expected relationship between the variables in part 4 of the model

Independent 
variable

Dependent 
variable Estimate SE df t p-value 95% CI

Adherence Satisfaction .004 .002 81 1.944 .055 -.206; 17.923

Table 5.12: Predictability of percentage of systems actions corrected by the user by satisfaction

Users’ satisfaction was not found to predict users’ adherence to the system’s advice. Hypothesis 18 thus 
needed to be rejected. 

Figure 5.9 shows the total model with all signficant effects found. 

Fig. 5.9: Significant relationships between the variables in the total model (estimates of fixed effects)

 5.1.6 Summary

 5.1.5 Model part 4
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In Appendix B an overview can be found of the different themes and subthemes. They are described below 
and illustrated with remarks of the participants. The number of participants that made a remark is provided 
for each subtheme.  

Many users indicated that they regarded the task of regulating blinds in the office of minor importance to 
their work. They want to be able to concentrate on their main task, their working activities. They therefore 
would like to operate the blinds with as little effort as possible, both physically and mentally. 

Operating the blinds should cost as little effort as possible (26) 
Many participants regarded the operation with the tablet instead of a knob on the wall as a large improvement 
as it costs them much less effort. Participants 1 [male,25,BSred-flickering] and 22 [male,BSgreen-red] for example 
respectively said ‘I find it too much effort to stand up from my chair and walk to the knob’ and ‘I think that it 
is amazing, that you don’t need to get up’.  Some users thought it would be even more convenient to operate 
the blinds with a program on their computer. 

Operating the blinds should not require thoughtful consideration (18)
Besides physical effort users do not want it to require much mental effort. For some users this means that it 
should be clear who is responsible for which actions (the system or the user). Participant 31 [male,26,BSred-

flickering] said for example ‘I think the doubt whether the system will act or that I should act is irritating, that 
distracts me more than when I would have to do it myself ’. Users were also found to differ in which system 
configuration they consider to cost the least thoughtful consideration. Most of them prefer to hand over all 
control to the system, like participant 4 who said ‘The system can do its own thing. If he closes earlier then 
I will act’ and participant 28 [male,23, BSgreen-red] with ‘I prefer the middle one (BSoriginal), with no feedback 
system. Then I can make small adjustments. I don’t want to think about the problem of the sun. I want to 
concentrate on my work’. Another user however prefers to have all the control himself: ‘I think I prefer the 
last one (BSsugg&green-red) because I think it doesn’t affect so much my concentration’. 

The system should raise the blinds as soon as it is possible again (11)
Users would like the system to raise the blinds when they are too busy or forget them. They appreciate this 
because they highly value the entrance of daylight. Participant 11 [male,25,BSred-flickering]  said for example 
‘When the shutter was down, and the sun went down and there wasn’t a lot of sun I didn’t recognize it so I didn’t 
put it up. So I think that it is very useful that it automatically went back’. Participant 13 [male,28,BSred-flickering]  
appreciates this at busy moments: ‘Because when you are yourself too busy it is actually only pleasant that 
more daylight enters’. To participant 14 [female,22,BSgreen-red] the automatic raising even formed a cheerful 
experience: ‘I really like that the blinds go automatically up. It was really a happy moment that more daylight 
then again entered the room. Otherwise it could be if you are busy that you are an hour in a dark room’.

As users regard the blinds of secondary importance in their office, they want the system to be subtle, both in 
its behaviour and its presence. Therefore the system should not interrupt the users too often, be positioned 
outside the center of attention and act reserved. 

The blind system should limit the times it interrupts users from their work (25)
The main source that interrupted participants was the noise that resulted from the moving of the blinds. 
Participant 13 [male,28,BSred-flickering] for example mentioned ‘The noise distracted me. Every time I had a look 
what was the matter’ and participant 15 [male,23,BSred-flickering] who said ‘I am not quickly irritated by the 
light, but the moving of the automatic thing distracted me much more’. 

The feedback system should not be in the center of attention (12)
The light feedback system should also be in a convenient position. Its current position above the window 
was not regarded as such. Participants thought it was inconvenient to have to direct their gaze upwards, for 
example participant 16 [female,23,BSgreen-red] who thought that was annoying and that the feedback should 
be accessible instead. They would prefer to have the feedback in their field of vision, as was for example 
indicated by participant 14 [female,22,BSgreen-red]. Participant 31 [male,26,BSred-flickering] even said that in that 
position the feedback might convince him earlier to undertake action as now he is required to look at it very 
deliberately. Some were also annoyed by the fact that they then looked directly into the spotlight (simulating 
the sun), for example participant 36 [male,34,BSgreen-red]: ‘The position is against the light, so it is not the most 
comfortable one’. Users however also indicated that they do not want the feedback system in the center 
of their attention. They would like to be enabled to allocate their attention to it when they feel like it or 
have time for it. This was for example indicated by participant 3, who wants the system to be concealed. 

 5.2 Theme analysis

  5.2.1  Introduction

  5.2.2  Convenience

  5.2.3 Subtlety
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It formed the reason to participant 2 [male,23,BSgreen-red] why he would not want the feedback system to 
be positioned under the window. Participant 33 [male,25,BSred-flickering] agreed that the current position is 
therefore appropriate: ‘I think the position is good because it isn’t continuously in your field of vision’. This 
means that although the feedback system should be positioned close to the user, it should not attract their 
attention continuously. It thus should be positioned on the edge of their field of vision. 

The system should be reserved (7)
Participants also think the system should act accordingly to his importance. In other words, they want the 
system to be reserved. Especially participants that experienced the red-flickering version made remarks 
about this. Participant 13 [male,28,BSred-flickering] for example clearly stated: ‘I think the flickering is a bit too 
much. If all systems would ask that much attention… I didn’t think it was appropriate for window blinds to ask 
so much attention of you’. Participant 14 [female,22,BSgreen-red] thought the system was too obtrusive and did 
not regard that as pleasant at all: ‘I find it too obtrusive, also the red was giving me the feeling that I had to 
do something while I find the sunlight at that moment fine’. Participant 6 regarded the automatic handling as 
inappropriate as he thought it was aggressive.  

Users would like the system to be more refined on some of its aspects as it could not accommodate for all 
their preferences about the lighting conditions now. These aspects involved users’ control over the blinds, 
the rate at which the lighting conditions change and the factors that are taken into account by the system.

It should be possible for users to set the blinds more precisely (18)
For some users the predefined settings did not suffice as they would like to tune the blinds more precisely to 
the outdoor lighting conditions. These users therefore indicated that they would like to have more options 
on the tablet. Some users would like the set the position of the blinds more precisely, like participant 19 
[male,28, BSred-flickering], who wants to have arrows so that he can decide himself about the exact height of the 
blinds and participant 27, who wants a middle option between 25% and 50%. Many users also missed the 
option to set the blinds at the other 180 degrees angle and the other 45 degrees angle, like participant 32 
[male,28,BSgreen-red] .  Participant 25 [female,29,BSred-flickering] even would like to be able to set the angle of the 
blinds precisely himself: ‘As well with the tilting it was prefixed. Sometimes it is not like a specific degree, but 
it depends on the sun and the sun changes the whole year around. To just block the direct light. A slider would 
be nice too for the angle’.  

Changes in lighting conditions should occur more gradually (7)
For some users the lighting conditions changed too fast to be able to adapt their senses accordingly. 
Participant 5 [female,27,BSred-flickering]  for example experienced this adaption problem: ‘The thing is that it 
went completely down. I would understand it if they go down 25%, to just get rid of the extra light. But going 
down to a 100% is too much difference. It is too fast for the eye’. Differences between conditions were also 
considered too extreme, for example by participant 22 [male,BSgreen-red]: ‘With the second version he went 
down fully, but I did not need that. Because then the light changed so much compared to down or not. I like to 
have the light constant’. 

The automatic blinds should consider more factors than just the warmth of the sun (3)
A few users suggested that the blind system should take into account also other factors besides the warmth 
of the sun, like its angle. Participant 14 [female,22,BSgreen-red] expects that he then also have to correct its 
actions less: ‘Maybe it should be investigated more how the system is automated. So not only looking at the 
strength of the sun but also at the cloudiness. So that more factors are taken into account you also don’t need 
to correct that many times’. This subtheme is thus indirectly related to the theme of personal tuning. 

Many users indicated that they regard lighting as a matter of personal taste. They therefore prefer a 
personalized system over a universal system. They would like the system to learn from their behaviour and 
have it act in line with these preferences. 

The system should act automatically according to the users preferences (11)
Users are willing to hand over control to the system, but only if the system acts adjusted to their personal 
‘taste’, which is indicated by participant 28 [male,33,BSgreen-red] with ‘I don’t feel that the automatic one is 
adjusted to my taste. So maybe there is a possibility that it can be adjusted individually’. For some users this 
arises from the wish to allocate as less time as possible to the operation of the blinds. If the system acts in 
line with the users’ preferences they do not need to correct its actions anymore. This formed the reason for 
participant 16 [female,23,BSgreen-red] to his wish to have the system act automatically: ‘I would like to have the 
system set to my preferences. I don’t want to adjust the whole time, that is annoying’. 

The system should learn from the users behaviour (11)
Users would also like the system to learn from their behaviour. Now they do not feel understood by the 

 5.2.4 Refinement

  5.2.5 Personal tuning
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  5.2.6 Decision support

system as it does not learn from their actions. That frustrates for example participant 13 [male,28,BSred-

flickering]: ‘It was a bit annoying that I had to adjust the angle every time. When you changed the position they 
went automatically vertical but I wanted them the other way around. I would like to have him stay in my 
preferred position’.  This causes users to regard the system as impolite. Participant 48 [female,27,BSgreen-red] 
said for example ‘The system should actually learn what appropriate behaviour is’. 

It should be possible for users to communicate their preferences to the system (4)
The feeling to be misunderstood causes a few users to wish for a possibility to communicate their preferences 
to the system.  Participant 40 [female,24,BSgreen-red] for example would like to be able to indicate the extent to 
which he likes the sunlight: ‘Maybe it is nice that you can indicate your preference for how much sunlight you 
would like. Then the interaction between control and automation will better fit’. 

 
The system should support users in making a decision (23)
Many users liked the light feedback system for supporting them in their decision making. Users however 
differed in the extent to which they like to be supported. For some users the quantification of the sun 
radiation was enough. They want to make the decision whether to lower or raise the blinds themselves, 
so for them the arrows are not needed. They however think the squares are useful as these provide them 
with a reliable source on which they can build their decision. Participants 17 [female,21,BSred-flickering] and 
32 [male,28,BSgreen-red]  are such users, as they respectively said: ‘But it is nice, so that when you accidentally 
look at it that you see the level. I also can decide myself at how many boxes it is needed to do something. I 
would leave the arrows away’ and ‘Or I looked at the level whether I could raise them again’. Other users 
did like the suggestions that were given by the arrows as it confirmed their own feelings, like for example 
participant 27 [male,21,BSred-flickering]: ‘If I can decide about it myself then you do something once in a while but 
the suggestions help you in which direction to go, so like a helping hand’. Participant 48 [female,27,BSgreen-red]  
liked the advice: ‘I think the feedback is useful, it feels like you get advice’. 

 
Users should be able to regulate the blinds according to their own comfort (22)
For about half of the users it is very important that they are provided with control over the blinds as they 
prefer to base their decisions on their own experience instead of the information that is provided by 
the light feedback system. These users think their own judgments are reliable enough, as participant 36 
[male,34,BSgreen-red] for example indicated ‘My eyes are also a good sensor. So if it gets too bright I do it without 
the feedback’. They are very firm about this, like for example participant 7 who said ‘I did not care about 
the system’s suggestions. I don’t care about the energy efficiency of the office, it is just about whether I think 
it is comfortable’ and participant 30 [male,25,BSgreen-red] who said ‘For my comfort it is not necessary that the 
system does anything. I experience myself whether it is annoying’. 

Current automatic shading systems do not communicate with their users at all. Therefore users do not 
have insight in when and why actions are undertaken by the system, as was explained in the Theoretical 
framework. Several users were found to prefer a system that is more open, so that they can make an 
appropriate assessment of the situation themselves and consequently are able to understand the system’s 
decisions. 

Users should be given insight in the outdoor situation, especially when the blinds are closed (11)
This subtheme is in line with the theme of decision support. Besides advice users also like to have a clear 
overview of the situation so that they can make a profound decision. The feedback system helped them 
with that as it provided transparency into the situation. Users were now able to see what happened outside 
when the blinds were closed. This was indicated for example by participant 39 [female,27,BSred-flickering], as 
this user said ‘Sometimes it is important when you have a lot of sunlight and then the sun is gone you don’t 
know, whether the sun is still there or not. So the feedback helps a lot’. 

The system should communicate its actions to the user in advance (7)
Users also would like to have insight in when the system will perform any actions. First of all this would 
enable users to anticipate on the noise that occurs as a result of a system’s action, as was indicated by 
participant 28 [male,33,BSgreen-red]: ‘When it is automatic I don’t know when it is going to move. But when I 
change them I know I am going to change them and then I can take a water or something until the noise is over’. 
The light feedback of our current system sufficed some users in this need. Participant 40 [female,24,BSgreen-

red] explained for example: ‘Especially with the first and second version I did look how much the squares were. 
So then I thought that either the system would lower them soon or that I would do that’. One user, participant 
25 [female,29,BSred-flickering], would like to be informed even more precisely about the system’s actions. He 
would like to have a timer on the tablet that indicates when the blinds are coming down. 

It should be clear what the current position and angle of the system is (3)

  5.2.7 Personal comfort

  5.2.8 Transparency
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 5.3 Preference analysis

  5.3.2  Preferred system configurations

As participants either experienced a medium or a high level of expressiveness we analysed these two groups 
separately. First an overview is provided of their preferences. Then it is listed per versions what made users 
prefer them. Subsequently examples are provided of remarks made by participants that illustrate these. 

Figure 5.10 provides an overview of the preferences of both groups. 

Fig. 5.10: Preferred system configurations by the two groups of participants 

As can be seen in Figure 5.10 the two groups show the same pattern, as with both the same amount of users 
was found to prefer the different system configurations. 

Fig 5.11 provides an overview of the reasons users mentioned for their preference, separately for each of 
the two groups, with the numbers indicating the amount of users that named it as their motivation. 

  5.3.1  Introduction

A few users would also like to have more insight in the current angle of the system. It is already indicated by 
our system as the current position has a brighter frame around its button on the tablet. Some users would 
also like to have such a frame around the button of the current angle. This was indicated for example by 
participant 38 [male,21,BSgreen-red]  who said ‘It was only not clear at which option of the angle he was set’. 

  5.3.3  Motivations for preferences
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Now for each of the five system configurations the reasons that users mentioned will be illustrated 
with examples. They are attributed the same colour as in Figure 5.11. Users’ gender, age, and level of 
expressiveness are respectively denoted as [xx,xx,xx]. 

        BSsugg&green-red (10)

Because the automatic actions of the other versions are conflicting with the users’ preferences (4)
This reason is most often mentioned by participants that preferred this version. Participant 14 
[female,22,BSgreen-red] for example argued: ‘But after using the other two I do prefer BSsugg&green-red because I 
prefer to have the control myself because I prefer more light’. Participant 22 [male,BSgreen-red] explained that 
with systems that work extremely well and fit with her preference she likes to hand the task over the 
system. However, as the two other versions did not act like she wanted it, she preferred this version as 
here she can regulate it herself. 

Because users want to be in control (3)
Several users explicitly mentioned that their desire for control formed the reason why they preferred 
BSsugg&green-red. This was explicitly stated by participant 12 [male,21,BSgreen-red] ‘I like it because then I have 
the most control’. Participant 24 [female,26,BSgreen-red] likes this version because it allows to control him 
everything like he wants to. 

Because users do not want to be distracted by the automatic behaviour (3)
A couple of users was so irritated by the automatic behaviour of the other versions that it caused them to 
prefer BSsugg. Participant 30 [male,25,BSgreen-red] for example indicated ‘I prefer to have the system quiet. For 
my comfort it is not necessary that the system does anything. The only source of interruption is noise.’  It is in 
line with the theme Subtlety. 

                        
       BSsugg&red-flickering (10)

Because the automatic actions of the other versions are conflicting with the users’ preferences (5)
Among these users was participant 9 [male,26,BSred-flickering], who indicated that with the other versions 
the blinds went down when he thought the lightings conditions were good. Participant 13 [male,28,BSred-

flickering] noticed that ‘as soon as he takes over he makes other choices than I want so then I am constantly busy 
correcting instead that I am happy with what he does’. 

Because users want to be in control (2) 
Participant 3 [female,23,BSred-flickering] did not want the system to be in control. It suggests that she wants 
to have all control herself. To participant 25 [female,29,BSred-flickering] this version felt the least obtrusive: ‘It 
give you an indication but it doesn’t do anything. The others were like doing their own thing.’ 

Because users do not want to be distracted by the automatic behaviour (1) 
Also participant 15 [male,23,BSred-flickering] was distracted by the moving of the blinds when this occurred 
automatically: ‘Because I am not quickly irritated by the light, but the moving of the automatic thing distract 
me much more’. 

Because users want to concentrate on their work (1)
To participant 27 [male,21,BSred-flickering] ‘the automatic felt obtrusive’ and this caused him ‘to be busy with it 
in his head, while he actually wants to be busy with his work’. The automatic versions might have demanded 
him more thoughtful consideration because they determined the moments at which he has to think about 
whether he agrees or not with the system. At these moments he might want to focus on his work. With 
BSsugg he could decide himself when he wants to direct his effort to regulating the blinds. It explains why 
the automatic version felt obtrusive to him. 

Because users like to be informed (1)
It formed the reason for one user, participant 21 [female,21,BSred-flickering]. She likes to know when the blinds 
move and therefore likes the feedback. Why exactly she preferred this version over BSsugg&action&red-flickering is 
not clear. She found it difficult to explain her preference. 
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          BSsugg+action&green-red (11) 

Because users want some control themselves (3)
These users are satisfied with some control, they do not need to have all control. Participant 48 
[female,27,BSgreen-red] for example explained that ‘I would expect the system to know what is best, but it 
would be better if I could also influence that myself ’. Although this user seem to trust the system’s expertise 
she still wants to be able to control the blinds herself. To participant 32 [male,28,BSgreen-red] this version 
acted like the choice was more up to him. 

Because users like to be informed (3)
For three users the light feedback made the difference in why they did prefer BSsugg+action&green-red over 
BSoriginal. These participants were not dissatisfied with the automatic behaviour but they like to be informed 
too. Participant 10 [male,25,BSgreen-red] for example explains that BSoriginal was also ok, but he thinks it is 
‘good to see a bit level’. 

Because users do not want to take care of the blinds continuously (2) 
This caused two participants (18 [male,23, BSgreen-red] and 32 [male,28,BSgreen-red]) to prefer BSsugg+action&green-

red. These users regard it as useful that the blind system acts automatically if they forget about the blinds 
or are too busy with their work. For them the mental effort it costs forms an issue, as they do not want to 
have to think about the blinds the whole time. This is in line with the findings from the Theme analysis. 

Because users want to be in control (2) 
This reason was also mentioned by participants that preferred BSsugg&green-red. For participant 2 [male,23, 
BSgreen-red] and 6 [male,35,BSgreen-red] it formed the reason to prefer this version. They seemed to experience 
already enough control with this level of automation to feel in control. 

Because the automatic actions of the other versions are conflicting with the users’ preferences (1)
Participant 36 [male,34,BSgreen-red]thought BSoriginal ‘was very unpredictable and was going from one extreme 
from the other one’. With BSsugg&green-red he did not see the point of the light feedback system’s indication if 
the system did not react to it. Therefore he preferred BSsugg+action&green-red. 

        BSsugg+action&red-flickering (11)

Because users do not want to take care of the blinds continuously (7)
This reason was also mentioned by users that preferred BSsugg+action&green-red. Seven more users regarded it 
as useful that the blind system acts automatically if they forget about the blinds or are too busy with their 
work. Participant 23 [female,27, BSred-flickering] indicated that she likes that because she then does not have 
to pay attention herself the whole time. Participant 33 [male,25,BSred-flickering] also named this as the reason 
for his preference. 

Because users want some control themselves (2)
Just as participant 48 [female,27, BSgreen-red] participant 17 [female,21,BSred-flickering] in principle prefers 
to decide herself but when she is busy with something she wants the system to do what it should do. 
Participant 47 [female,25, BSred-flickering] thinks it is nice about this version is that it acts automatically but 
that it is still possible to change it when she is not satisfied. It felt to her like ‘the blinding systems try to 
help you’. 

Because the automatic behaviour is most in line with the users’ lighting preferences (1) 
For one user this version acted most in line with her lighting preferences. This participant (43 
[female,24,BSred-flickering) indicated that it reacted more to her needs. It suggests that the timing of the 
lowering and raising is appropriate for her light sensitivity. 

         BSoriginal (6)

Because users do not want to put effort in regulating the blinds (4) 
With both groups two of the three participants that preferred this version did not want to put any effort 
in regulating the blinds. Participant 4 [male,24,BSgreen-red] thinks ‘the system should operate automatically, 
but according to your preferences so that you only have to correct rarely’. Although BSoriginal did not do that, 
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 5.4 Behaviour analysis

  5.4.1  Introduction

he still preferred this version. Participant 1 [male,25,BSred-flickering] and 8 [female,25,BSgreen-red] stated very 
clearly that do not want to pay attention to the blinds because this costs them too much effort. Therefore 
they preferred this version. 

Because users want to concentrate on their work (2) 
These users find their work of higher importance of the blinds and consequently prefer a version that 
takes care of it for them.  Participant 37 [male,45, BSred-flickering] for example does not want to be busy with it 
because it gets him out of the flow of his work. 

In this analysis users’ satisfaction, corrective behaviour and lowering and raising of the blinds is investigated.

Table 5.12 shows the estimated marginal means of users’ satisfaction for the different conditions. Table 
5.13 shows the pairwise comparisons between the fully automated version and the other four versions. A 
Bonferroni correction was applied. 

Condition df Estimated marginal means (EMM) SE
BSoriginal 88.528 3.488 .150
BSsugg&green-red 127.914 4.176 .194
BSsugg+action&green-red 131.489 3.958 .200
BSsugg&red-flickering 137.011 4.190 .211
BSsugg+action&red-flickering 124.439 4.090 .192

Table 5.12: Estimated marginal means of satisfaction for the different conditions 

Condition df Mean difference 
(EMM) SE p-value 95% CI

BSoriginal BSsugg&green-red 109.947 -.688 .189 .004** -1.230; -.146
BSsugg+action&green-red 111.379 -.470 .196 .183 -1.033; .092
BSsugg&red-flickering 111.920 -.701 .208 .010* -1.296; -.107
BSsugg+action&red-flickering 113.440 -.602 .189 .018* -1.141; -.062

Table 5.13: Pairwise comparisons on satisfaction between the fully automated versions and the other four versions 
with feedback

Table 5.13 shows that all versions with light feedback resulted in higher satisfaction than BSoriginal as the 
mean differences are all negative. The differences between BSoriginal on one hand and BSsugg&green-red, BSsugg&red-

flickering and BSsugg+action&red-flickering were found to be significant. These differences were of similar size. With 
BSsugg&red-flickering the largest improvement in satisfaction was accomplished. 

Users’ corrective behaviour was compared between BSoriginal and BSsugg+action, of which the results can be 
found in Table 5.14 and 5.15. 

Condition df Estimated marginal means (EMM) SE
BSoriginal 75.951 50.830 5.698
BSsugg+action&green-red 75.998 24.781 8.385
BSsugg+action&red-flickering 75.999 31.259 8.161

Table 5.14: Estimated marginal means of percentage of system actions corrected for the different conditions 

Condition df Mean difference 
(EMM) SE p-value 95% CI

BSoriginal BSsugg+action&green-red 55.571 26.049 10.048 .036* 1.245; 50.854
BSsugg+action&red-flickering 52.407 19.571 9.856 .157 -4.805; 43.948

Table 5.15: Pairwise comparisons on percentage of system actions corrected between the fully automated versions and 
the other four versions with feedback

As can be seen in Table 5.14 users corrected the system less with both versions of BSsugg+action than with 
BSoriginal. With the green-red version this difference was found to be significant. 

  5.4.2  Satisfaction

  5.4.3 Correcting the system
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Below the Figures can be found that show the total number of times users lowered and raised the blinds 
at the different lighting levels for BSsugg and BSsugg+action. The category ‘system’ indicates the number of times 
user handed over control to the system and thus did not act themselves. If users did not raise the blinds 
when the blind system suggested them to do so with the first scenario and consequently had them still 
lowered with the second weather scenario, this was labelled as ‘acted before’. Then the suggestion of the 
feedback system to lower the blinds was not relevant. When users did not undertake any action this was 
labelled with ‘no action’.

Fig. 5.11: Lighting levels at which users lowered the blinds with BSsugg (left) and BSsugg+action (right). The dotted line 
indicates the level at which the system suggested to lower the blinds

The figures shows that the level at which participants lowered the blinds largely differed between 
participants, both with BSsugg and BSsugg+action. It suggests that users differ largely in when they experience 
discomfort from the lighting. 

Fig. 5.12: Lighting levels at which users raised the blinds with BSsugg (left) and BSsugg+action (right). The dotted line indicates 
the level at which the system suggested to lower the blinds

These Figures show that with BSsugg a large amount of users did not raise the blinds at all. If users raised the 
blinds themselves this occurred mainly between level 5 and level 1, with most actions occurring at level 1. 
With BSsugg+action most users had the system raise the blinds. 

  5.4.4 Lowering and raising the blinds
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6 Discussion study 1
  6.1  Introduction  

  6.2  Relationship between the system and perceived system characteristics

The aim of this study was to find a suitable solution for all type of users which would make them 
feel in control again so that they would accept the automatic behavior of the blind system. The level 
of automation of the blind system was found to affect users’ perceived level of control as well as the 
personality users attribute to the system. Users were overall found to regard a relaxed and calm 
system as more compatible and trustworthy, but this was also found to depend on users’ dominant 
interpersonal goals. Compatibility and trust were in turn found to predict users’ satisfaction with 
the system, as well as perceived usefulness. Participants were found to be more satisfied with 
all versions that included the light feedback system when compared to the original system. This 
was not found to predict blind usage, although users were found to correct the system less when 
the light feedback was included. The most important themes that were found to play a role were 
Convenience, Subtlety, Decision support and Personal comfort. Moreover the two versions with the 
light feedback system were found to be evenly preferred. Users’ motivations for their preferences 
mostly related to the issue of control. Users were found to hand the raising over to the system if this 
was possible, otherwise they did not undertake any action. With the lowering users were found to 
differ largely at which lighting level they did this. 

These findings resulted from the testing of a model in which we expected that the system 
characteristics would predict how users would perceive the system. These perceived system 
characteristics were in turn expected to affect users’ compatibility with and trust in the system, 
depending on users’ characteristics. Compatibility and trust as well as perceived ease of use and 
perceived usefulness might then predict users’ satisfaction with the system. Lastly users’ behavior 
was expected to result from their satisfaction. These findings will now be discussed in more detail 
for each of these parts of the model and related to the results from the other three analyses.  

Level of automation was thus found to affect the personality users perceive the system to have, 
which suggests that users do attribute a human-like character to the blind system. A low level of 
automation made users regard the system as more relaxed and calm but less extravert and open 
and was accompanied by a high level of perceived control compared to a system with a high level 
of automation. Our findings thus are in line with the Media equation of Reeves and Nass (1996). It 
was however expected to result mainly from the system’s level of expressiveness, but this system 
characteristic was not found to elicit any effects in the model analysis. With the other analyses 
several indications were found that the level of expressiveness of the light feedback system did 
affect users’ perception. During the interviews some participants indicated that they regarded 
the red-flickering of the feedback system as inappropriate for a blind system. They might have 
experienced the transition from green to red as more appropriate but they did not encounter this 
version. It suggests that level of expressiveness does affect users’ perception. Also the preference 
analysis seemed to suggest this. The red-flickering lighting behaviour namely seemed to have made 
the users that prefer a high level of control with themselves instead of the system to prefer BSsugg 
instead of BSsugg+action, but this was not found to occur with the green-red version. It suggests that the 
level of expressiveness affected users’ perceived level of control too. 

We think there might be several reasons why level of expressiveness was not found to significantly 
predict users’ system perception in the model analysis. Firstly the set of adjectives that was used to 
measure Perceived personality could have caused this. Many of them had to be discarded because 
they did not result in a reliable scale, so the resulting scales included only two items each. Level of 
automation was however found to predict these items. Also perceived level of control could not be 
predicted by level of expressiveness. It is therefore more likely that the testing of this factor between 
subjects formed a reason why no significant effects were found. Because level of expressiveness 
was manipulated between groups, participants only experienced one level of expressiveness and 
consequently were not able to make the comparison between the two types of lighting behaviour. 
Moreover the positioning of the light feedback system above the window may have caused users not 
to experience the lighting behaviour of the arrows clear enough to subtract a personality from it, as 
users also indicated that they did not notice the changing of its colours and flickering rates. Lastly 
the system’s automatic actions may also have overshadowed the effect of the lighting behaviour of 
the feedback system. Between the group of participants that experienced the green-red lighting 
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  6.3  Relationship between the perceived system characteristics and system evaluation,   
   moderated by the user characteristics

behaviour and the group that encountered the red-flickering version namely no differences in 
preferred system configuration could be distinguished. Moreover the lighting behaviour was not 
found to motivate any of the participants in their preferences, while control did. ‘Because users 
want to be in control’ and ‘Because users want some control themselves’ were for example reasons 
found that caused participants to prefer one version to the other. Which of the proposed causes 
underlid that no effect of level of expressiveness was found needs further investigation. 

It was confirmed by the different analyses that users’ characteristics play a role in whether the 
perceived system characteristics result in compatibility and trust in the system. In the model analysis 
users’ dominant interpersonal goals were found to moderate this relationship significantly. Relaxed 
and calm systems were found to be appreciated most by users with more dominant interpersonal 
goals as well as by users with more submissive interpersonal goals, but to the former type of users 
it affected their perceived compatibility of the system more strongly. It suggests that the perceived 
system characteristic Emotional stability & Agreeableness can acknowledge users’ different needs.  
With theme analysis ‘Personal tuning’ was found to be a theme, so users also indicated themselves 
the importance of acknowledging users’ different preferences, although these regard lighting. Not 
the automatic aspect of the system but its timing and the position at which the blinds were set 
namely seemed to cause dissatisfaction with participants as these were not in line with their lighting 
preferences. Although we investigated other user characteristics in the model analysis it suggests 
that users would like to be acknowledged in their personal needs. Those characteristics are more 
difficult for participants to assess by introspection than their lightings needs, which lie more at the 
surface. It could explain why they were not mentioned by participants. 

Also the preference analysis showed that users differ in personal taste as BSsugg and BSsugg+action were 
preferred by almost equal number of users. Moreover participants were found to differ largely 
in what made them prefer a certain system configuration. With BSsugg+action&green-red for example five 
different reasons could be distinguished, while BSsugg&green-red seemed to be preferred by just two types 
of users. The first type involved users with a high desire for control: some participants indicated this 
explicitly as their motivation for preferring this version. Other users preferred BSsugg because the 
other versions did not act in line with their lighting preferences and this version allowed them set 
the blinds according to their own preferences. Another user also indicated that the blind system 
did not act in line with his preferences but he nevertheless preferred BSoriginal. This might possibly 
be explained by that this user is earlier satisfied than the group of users that preferred BSsugg. It 
forms an indication that the user characteristic Maximizer vs. satisficer might play a role in users’ 
preferences , but as it is the only one its role should be further investigated. 

BS sugg+action seemed to be preferred by users that have a lower desire for control as the reason 
‘Because users want some control themselves’ was found to motivate 5 participants while this did 
not form the reason to any of the users that preferred BSsugg. While the green-red version of BSsugg was 
also preferred by a couple of users that indicated that they want to be in control completely, it was 
not mentioned by any of the users that preferred the red-flickering version. It suggests that users 
experienced more of a difference in perceived control between the two levels of automation with 
the red-flickering, but as level of expressiveness was not found to significantly predict perceived 
control this needs to be investigated further. Desire for control was however not found to moderate 
the relationship between perceived control and compatibility. We also measured users’ preferred 
division of control between themselves and the system, but this was not included in the analysis. 
It might however be a better indicator than users’ general desire for control as it involves users’ 
specific desire for control over this type of situation. 

Despite these findings from the qualitative analyses Desire for control, Need for cognition, 
Maximizer vs. satisficer and Importance energy efficiency were not found to moderate significantly 
the relationship between the perceived system characteristics and compatibility and trust with 
the model analysis. Except for Need for cognition some of their effects were however close to 
significance. To draw an appropriate conclusion about their role further research is therefore 
needed. This is also required for Importance of daylight and Importance of view as these could 
not be tested within the model analysis, but the theme analysis suggests that these values do play 
role. Within the theme Personal comfort users were found to have the desire to regulate the blinds 
according to their own comfort. As the blind system wants the office to be energy efficient conflicts 
arose when the system wanted to lower the blinds. With the raising of the blinds the system’s and 
users values corresponded as the system then provides users with daylight and a view to outside 
while the system can reach its goal of energy efficiency. 
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It was only expected that the user characteristics would moderate the relationship between the 
perceived system characteristics and compatibility and trust, but several direct effects were 
found of as well the user as the perceived system characteristics on compatibility and trust. First 
of all users overall regarded a relaxed and calm system was as more compatible and trustworthy. 
Moreover users’ dominant interpersonal goals were found to directly predict compatibility, which 
could be explained by the nature of the blind system. As it forms an automation system and thus 
makes decisions on behalf of the user this is likely to conflict with users who want to dominate 
decision making processes. If these users then are obliged to cooperate with such a system, it seems 
logical that they prefer a system that they perceive as more submissive. These findings suggest 
that the theory of Dryer and Horowitz (1997) about complementary relationships is applicable to 
relationships between users and systems with a human-like character. 

As expected compatibility and trust as well as perceived usefulness were found to enhance users’ 
satisfaction with the blind system. This suggests that compatibility and trust both add to the 
prediction of satisfaction, above and beyond from perceived usefulness. The effect size of trust was 
found to be the largest of these three constructs, which suggests that especially users’ trust in the 
blind system seems to increase users’ satisfaction with the system. Perceived ease of use could not 
be tested within the model analysis as all users regarded the blind system as easy to use. It seems 
that especially the operation via the tablet caused this, as with the theme analysis users were found 
to regard this as a large improvement compared to the knob on the wall with which the original 
blind system is operated. 

A higher satisfaction of the users with the blind system was not found to significantly result in 
higher adherence, although it was close to significance. It suggests that a bit more is required from 
the light feedback system to transform users’ satisfaction with the system into real actions. The 
theme ‘Decision support’ suggests that this is feasible as users indicated here that they appreciate it 
that the light feedback supports them. The behaviour analysis confirms that more noticeable cueing 
is needed form the light feedback system as many users did not raise the blinds with BSsugg, while 
with BSsugg+action they had the system take care of it. With the lowering of the blinds both the number 
times that users had the system act and did not undertake action were lower, but here users were 
triggered by discomfort glare. With the raising they were not able to experience themselves that the 
sun had become less strong and the light feedback system thus formed the only trigger. It suggests 
that it did not attract enough attention, which was also found with the theme ‘Convenience’. Users 
complained about the position of the light feedback system as they thought it was too much effort to 
direct their gaze upwards. They also indicated that they would like it to have in their field of vision 
instead of above the window. Whether the position of the light feedback system has played a role in 
users’ disloyalty to the system’s suggestions however needs to be validated. 

  6.5 Relationship between satisfaction and usage behaviour

  6.4  Relationship between system evaluation and satisfaction 
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7 Study 2
 7.1  Design

Level of expressiveness was not found to elicit significant effects in the model analysis, while level 
of automation however was found to affect both users’ perceived control and the personality 
they perceived the system to have. The latter factor was tested within subjects, while level of 
expressiveness was tested between subjects. The qualitative analyses seemed to suggest that level 
of expressiveness did affect users’ perception. We therefore believed that it was the design of the 
study that caused that no effect was found with level of expressiveness. To validate this level of 
expressiveness was now tested within subjects. It formed the most important motive for this study. 
In the discussion of study 1 several more suggestions were provided fur further research, of which 
some will be executed too in study 2.  

We will attempt to make the instrument to measure perceived personality more appropriate for 
intelligent automation systems. As a direct relationship between the perceived system characteristics 
and compatibility and trust was found this is expected to occur again. Therefore hypotheses for 
this relationship were formulated (H17 and H18), which are defined below. Except for Need for 
cognition all user characteristics were included again to be able to draw a more founded conclusion 
about their role. Moreover users’ preferred division of control was now included in addition to 
Desire for control to investigate whether this user characteristic can better explain the relationship 
between the perceived system characteristics and compatibility and trust (H19). 

The lighting behaviour of the feedback system was slightly adjusted, which will be explained in the 
Manipulation section. Besides the system was now positioned under the window instead of above 
the window. 

H17a: Perceived personality is expected to affect whether users regard the system as compatible

H17b: Perceived control is expected to affect whether users regard the system as compatible

H18a: Perceived personality is expected to affect whether users regard the system as trustworthy

H18b: Perceived control is expected to affect whether users regard the system as trustworthy

H19a: Users who prefer a high level of control with themselves is expected to regard a system that 
grants them a high level of control and has a submissive personality as more compatible than the 
version that they perceive to grant them a low level of control and to have a dominant personality 
(and vice versa for users who prefer a low level of control with themselves)

H19b: Users who prefer a low level of control with themselves is expected to regard a system that 
grants them a high level of control and has a submissive personality as more trustworthy than the 
version that they perceive to grant them a low level of control and to have a dominant personality 
(and vice versa for users who prefer a high level of control with themselves) 

To be able to compare and validate the results of this study with the results of study 1 its design 
was resembled as much as possible to study 1. The level of automation was held constant within 
participants and they only tested one level to keep the scope of the experiment within limits. We 
chose as to test the medium level of automation because this enabled us to also investigate users’ 
corrections of the system’s actions. The design can be seen in Table 7.1. 

 Level of expressiveness                              

Level of automation

Medium High

Medium
BSsugg+action&green-red BSsugg+action&red-flickering

Table 7.1: Overview of the different versions (BS = blind system)
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 7.2  Participants

 7.3  Materials and setting

The order in which participants experienced the two versions was randomized between subjects. 
The same dependent variables as in study 1 were included. In the section Measures it is described 
how all these factors were operationalized. 

With the mean differences in the perceived system characteristics between the groups of participants 
that experienced BSgreen-red and BSred-flickering found in study 1 it was calculated that 24 participants 
would be needed to detect an effect of level of expressiveness. Participants were all (PhD) students 
from the Technological University of Eindhoven. They were recruited by distributing flyers at the 
Technological University of Eindhoven. Moreover an email was send to the JFS participants database 
of the department of Human Technology Interaction. They received a gift voucher of €10 for their 
effort. 11 female and 13 male students participated (mean age = 23.21 years, SD = 3.635, range 18 
to 30). 

The experiment was conducted in a lab at the Technical University of Eindhoven which consisted of 
two spaces that were connected through a glass window. In one space an office setting was created 
while in the other space the spotlight was positioned as well as a transparent screen on which an 
image of a natural view was projected. It was positioned in front of the window to give participants 
again the idea of a real view to outside. Figure 7.1 gives an impression of the setting. 

 
Fig. 7.1: Experimental setting 
        
When the spotlight was set at its base level, the ceiling lights were switched on and the beamer 
projected the view, Ehorizontal on the desk was found to be 150 lux. Just as in experiment 1 this level 
was measured vertically at eye height of the participant when seated. Similarly to study 1 a weather 
scenario was created (see Appendix D). The threshold at which we expected participants to 
experience glare was again set intuitively. In the lab of study 1 a linear increase of the intensity of the 
spotlight corresponded to a linear increase in Evertical . The surfaces of the lab of study 2 had different 
reflection factors. To have Evertical increase linearly again it was consequently required to increase the 
intensity of the spotlight already with the first step largely. Here linearly increasing the intensity of 
spotlight thus did not correspond to corresponding linear increases in Evertical. It was consequently 
tested which intensities of the spotlight were required to result in a linear increase in Evertical. This 
linear scenario was tested with the first four participants, but they were found to lower the blinds 
already before it was suggested by the feedback system. They were consequently discarded from 
the behaviour analsyses. It suggested that in this space Evertical was not representative for their glare 
perception. The average level of the spotlight at which these participants lowered the blinds was 
found to be exactly the same to the intensity of the spotlight at level 6 of study 1. The intensity of 
the spotlight was therefore increased linearly to this level, which consequently also felt more like a 
natural rising of the sun. At its maximum users experienced now an Evertical of 290 lux. 

With study 1 users indicated that they sometimes missed the colour changing of the light feedback. 
Therefore it was decided to have each level last for 15 instead of 10 seconds, so the weather scenario 
now lasted 5:45 seconds. 

The light feedback system suggested users to undertake action in the same way in study 1, only 
 7.4  Manipulation
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the lighting behaviour of the arrows was slightly adjusted. While in study 1 with a low level of 
expressiveness the arrows changed from green to red in 10 steps, it was decided to use a gradient of 
only three colours now: green, orange and red. In study 1 each colour was displayed for 5 seconds, but 
now, also because of the prolongation of the lighting level, the colours could be seen by participants 
for 25 seconds. The differences between the three pulsing rates of the arrows were also enlarged 
as users were found not to experience any differences between them at all. At the slowest rate the 
arrows were switched on for 2,25 sec and off for 2,25, which involves a pulsing rate of 0.44 Hz. Then 
they increased their pulsing rate successively to 1.33 Hz and 4 Hz. While in the first experiment the 
pulsing rate doubled at each step, now the pulsing rate tripled. The likelihood that users would see 
the changes in the arrows’ colours and pulsing was in this way increased largely.

The experiment was set-up the same as in study 1, but now lasted shorter, as participants only 
needed to test two versions. The timeline can be seen in Figure 7.2. 

Fig. 7.2: Timeline of the experiment 

The sheet that explained the set-up of the experiment was adjusted slightly to account for these 
changes (Appendix C). Each version was tested for 17,5 minutes. The weather scenario was again 
introduced twice and alternated with the base level. Two timelines were created where these six 
minutes were distributed differently (Appendix C). The sequence in which participants experienced 
them was randomized. 
The questionnaires were slighted adapted as some other measures were used, but they were handed 
out to the participants at the same moments as in study 1. The interview was also adapted slightly 
as it focused now on the differences between the two lighting behaviour types. Users were however 
also asked for their general impression in the beginning of the interview so that participants could 
first express their possible issues and would feel at ease when they were asked about the lighting 
behaviour. The questions can be found in Appendix C, just as both questionnaires. Overall, the 
experiment lasted around 70 minutes per participant. 

Perceived personality was measured differently to study 1. There we used the items of the 
questionnaire of Boeree (2004) but these were not found to result in reliable scales. With the study 
of Meerbeek et al. (2012) they were successful in measuring the perceived personality of robots, 
but our findings suggest that is of limited applicability to blind systems. The Big five personality 
dimensions were originally developed by Goldberg (1990), including an adjective-rating scale 
instrument. McCrae & Costa (1987) supplemented his list with an additional 40 items. We reviewed 
the adjectives of both and selected those that we regarded as appropriate for the intelligent system 
of our study, which are shown in Table 7.1. Together with the adjectives of experiment 1 each 
dimension was now measured with six items. This number was chosen to keep the questionnaire 
length within limits. For each dimension the Cronbach’s alpha was measured. To result in a reliable 
scale with an alpha > 0.6 several items needed to be discarded. These are coloured grey in Table 7.2.  
The remaining items were found to have a Cronbach’s alpha (from left to right in Table 7.2) of .595, 
.824, .618, .613 and. 615. 

Extraversion Agreeableness Conscientiousness Emotional stability Openness
+ Talkative + Cooperative + Reliable + Calm + Creative
+ Assertive + Polite + Persistent + Relaxed + Curious
+ Expressive + Friendly + Firm + Unemotional + Intelligent 
+ Confident + Helpful + Consistent + Patient + Analytical
+ Dominant + Agreeable + Knowledgeable + Objective - Prefer routine
- Timid - Bossy - Indecisive - Impulse ridden - Independent

Table 7.2: Final selection of adjectives for study 2 

 7.6  Measurements
  8.6.1  Dependent variables
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For Perceived control, Perceived usefulness, Perceived ease of use, Trust, Compatibility and 
Satisfaction the same measures as in study 1 were used as they are all were found to be reliable 
scores. Now they were respectively found to have Cronbach’s alpha’s of 0.662, 0.658, 0.489, 0.611, 
0.933, and 0.483. Perceived ease of use and Satisfaction were consequently not considered reliable 
as their alpha was found to be <0.6. With Perceived ease of use no combinations of items could be 
found that resulted in a scale with a Cronbach’s alpha > 0.6. It was therefore decided to include all 
items separately in the analysis. With Satisfaction the items that asked for users’ satisfaction with 
controlling the tablet and the automatic blind behaviour were regarded from the scale, so that the 
remaining two items formed a reliable scale with a Cronbach’s alpha of 0.630. These items involved 
users’ satisfaction with the overall blind system and with the light feedback system. 

Desire for control, Dominant interpersonal goals and Maximizer vs. satisficer were measured 
identically to study 1 as well as Preferred division of control, but as this scale included only one 
question its Cronbach’s alpha did not need to be calculated. The other scales were now found to 
have a Cronbach’s alpha of respectively 0.872, 0.706 and 0.351.  Five items were found to negatively 
affect the Maximzer vs. satisficer scale and therefore discarded. Then a Cronbach’s alpha of 0.602 
was found. 

Within the first study all participants were found to attribute a high importance to daylight and a 
view and therefore these constructs could not be incorporated in the model analysis. This could be 
caused by the way the questions were posed to the participants, as they were asked directly to rate 
the importance, which made it very easy for users to say that they regard these aspects as highly 
important. We therefore now asked participants to rate the whole physical environment, so that the 
importance of daylight and a view would be related to the complete picture. The extended Ratings of 
Environmental Features (REF) questionnaire of Veitch et al. (2009), which was originally developed 
by Stokols and Scharf (1990) was therefore used. In this questionnaire users are asked to rate the 
quality of three parts of the environment, namely Privacy/acoustics, Lighting, and Ventilation/
Temperature. Although this questionnaire asks users to rate the quality, we expected the items to 
be applicable to personal significance too as they are all of relevance for their comfort. Charles et 
al. (2000) validated this measure but also asked their participants to rank order the importance 
of noise levels, temperature, privacy, air quality/ventilation, size of work space, window access, 
and lighting. This measure was used additionally to the REF questionnaire to obtain a complete 
and reliable picture of the situation. It was slightly adapted to have the same items as in study 1. 
Therefore window access was replaced by ‘a view to outside’ and lighting by ‘access to daylight’. 
Besides the item ‘energy efficiency’ was added to the scale. Users’ scores on these items were found 
to be normally distributed so therefore it was decided to use these for further analyses, also because 
the REF factors were not found to result in reliable scales.  

Users’ adherence to the system was calculated similarly to study 1. 

As we wanted to validate our findings from study 1 the same analysis method was used to test 
the hypotheses from the Theoretical framework, so Linear Mixed Modelling. Also the same basic 
structure was used.  

This analysis was also conducted similarly to the one of study 1. 

The aim of this analysis was to reveal whether the adjustments to the lighting behaviour and 
position of the feedback system improved users’ adherence to the system. Therefore similar plots 
were created as in the behaviour analysis of study 1, but as in study 2 users only experienced a 
medium level of automation users’ behaviour was only compared at this level.  Users’ behaviour was 
analyzed separately for the two levels of expressiveness to be able to conclude whether users acted 
upon both types of lighting behaviour more than in study 1. 

  7.6.2  User characteristics

  7.6.3  Usage behaviour

 8.7  Analysis

  7.7.1  Model analysis

  7.7.2  Preference analysis

  7.7.3  Behaviour analysis
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8 Results study 2

 8.1  Model analysis

  8.1.1  Data preparation

  8.1.2  Model part 1

First of all it was investigated whether there were outliers on the overall scores. Participants with 
a z-score < -3 or > 3 were excluded from further analysis. Only two participants were found to be 
outliers, namely participant 8, who was found to have a z-score of -3.155 on trust and participant 4, 
who was found to have a z-score of 3.591 on importance of temperature. These participants were 
subsequently excluded from analyses that involved these user characteristics. 

Users’ scores on Desire for control and on Dominant interpersonal goals were not found to be 
normally distributed. Therefore the inverse, log and square root of these scores were computed. 
With Desire for control its logarithmic score was found to approach the normal distribution the 
best, while with Dominant interpersonal goals the inverse score was found to be most close to 
normal. These scores were used in the further analyses. 

The different parts of the model were again analyzed separately, of which the results can be found 
below. 

Figure 8.1 shows which effects were expected for this part of the model. 

Fig. 8.1: Expected relationships between the variables in part 1 of the model 

First the correlations between the different dimensions of perceived personality and perceived level 
of control were investigated (see Table 1 of Appendix F). In study 1 the dimensions that were found 
to correlate higher than 0.6 were combined. Now only Perceived control and Emotional stability 
were found to correlate this highly, but they were not combined as we hypothesized perceived 
personality and perceived control as separate constructs.

Then it was tested whether level of expressiveness would significantly affect the personality 
dimensions of this study as well as those of study 1. They were included as the DV, as well as Perceived 
level of control. As IV Level of Expressiveness was included. Tests were performed separately for 
each of these DV Table 8.1 shows the significant results found with the new personality dimensions 
(see Table 2 of Appendix F for the complete results). 

Dependent variable df F p-value
Extraversion  24 5.705 .025*
Emotional stability 24 8.138 .009**
Agreeableness 24 8.329 .008**
Openness 24 4.276 .050*
Perceived level of control 24 4.848 .038*

Table 8.1: Linear mixed modelling of the effect of level of expressiveness on the different dependent variables 
(* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

With both the new and old personality dimensions a significant effect of level of expressiveness 
was found, except for Conscientiousness. Also perceived level of control was found to be predicted 
by level of expressiveness. The pairwise comparisons of the significant effects of the personality 
dimensions of this study are reported in Table 8.2. 
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Dependent variable

High level of 
expressiveness

Medium level of 
expressiveness EMM 

difference SEEMM SE EMM SE
Extraversion 3.885 .182 3.427 .182 .458* .192
Emotional stability 3.292 .174 3.875 .174 -.583* .204
Agreeableness 3.521 .174 4.063 .174 -.542* .188
Openness 2.979 .131 3.188 .131 -.208* .101
Perceived level of control 4.042 .232 4.500 .232 -.458* .208

Table 8.2: Pairwise comparisons on the perceived system characteristics that were found to significantly be 
predicted by level of expressiveness (EMM difference = EMM of high level of expressiveness – EMM of medi-
um level of expressiveness)

A high level of expressiveness (BSred-flickering) is thus perceived as more extravert than a medium 
level of expressiveness (BSgreen-red). Moreover BSred-flickering is perceived as less emotional stable, less 
agreeable, less open and as granting less control to users than BSgreen-red. 

Figure 8.2 shows the model with only the significant effects. As the effect size of Perceived control 
was found of similar size to the effect sizes of the perceived personality dimensions this relationship 
is now indicated with the same strength. 

Fig. 8.2: Significant relationships between the variables found in part 1 of the model ((estimates of fixed effects, 
intercept for a high level of expressiveness)

Figure 8.3 shows the hypotheses that were tested in this part of the model. 

Fig. 8.3: Expected relationships between the variables in part 2 of the model 

For the personal significance dimensions as well Desire for control and Preferred division of control 
it was calculated whether they correlated (see Appendix F). None of the personal significance 
dimensions was found to correlate, but the two control dimensions were found to correlate 
moderately. 

First hypotheses 17 and 18 were tested, without inclusion of the user characteristics, as in study 
1 these effects were found to differ between the user characteristics. The perceived personality 
characteristics and perceived level of control were included as IV. They were tested separately 
for their ability to directly predict compatibility and trust. The results can be found in Table 5 of 
Appendix F. With compatibility Emotionality stability, Agreeableness and Perceived level of control 
were found to be signficant predictors, while with trust Conscientousness and Emotional stability 
was found to be predictive. This means that users regard an emotional stable and agreeaable 
system that grants them with control as more compatible. Similarly, the system is regarded as more 
trustworhty when users perceive the system to be emotionally stable.  

  8.1.3 Model part 2
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Then it was tested whether these IV were still able to predict compatibility and trust when they 
were all added as predictors together in one model. The significant results can be found in Table 8.3, 
all effects in Table 6 of Appendix F. 

Perceived system 
characteristic 

System 
evaluation Estimate SE df t p-value 95% CI

Extraversion Compatibility .436 .158 44.616 2.765 .008** .118; .753
Agreeableness Compatibility .609 .171 36.084 3.567 .001** .263; .955
Perceived level of 
control Compatibility .422 .135 46.904 3.132 .003** .151; .693

Conscientiousness Trust .279 .117 40.393 2.379 .022* .042; .515

Table 8.3: Significants results found when the perceived system characteristics tested together for their abili-
ty to predict compatibility and trust (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

EMM SE
Compatibility 3.510 .187
Trust 4.222 .088

Table 8.4: Grand EMM of compatibility and trust, found when the perceived system characteristics tested 
together for their ability to predict compatibility and trust (* indicates a p-value <0.05 and ** indicates a 
p-value < 0.01)

Some shifts occurred compared to when they were modelled separately. Emotional stability was not 
found to be a signficant predictor of Compatibility anymore while Extraversion now was found to 
predict Compatibility signficantly. This suggests that Emotional stability could not explain anything 
that was not explained by Extraversion yet. Openness could neither predict compatibility nor trust 
signficantly. Moreover Emotional stability was not found to signficantly affect trust anymore. This 
suggests that this dimension could not explain anything that was not explained by Conscientiousness 
yet. 

It suggests that users regard a system that they perceive to be extravert, agreeable and granting them 
a high level of control as more compatible than a system that does not have these characteristics.  
Their estimates indicate that a system that was perceived one point higher on Extraversion, 
Agreeableness and Perceived level of control was evaluated respectively .436, .609, and .422 
higher on Compatibility. Similarly these findings suggests that an emotionally stable system is 
regarded as more trustworthy. If a system was namely perceived by users as one point higher on 
Conscientiousness it increased their Trust in the system with .279. 

Then it was tested whether the user characteristics moderated these relationships, thus hypotheses 
5, 7 until 11 and 19. The perceived system characteristics and the user characteristics were included 
as the IV and compatibility and trust as the DV. Both their main effects as well as their interaction 
effects were included. First each of the user characteristics was tested separately for its ability to 
moderate the relationship between these variables. These six relationships were tested separately, 
so each relationship between the five IV and two DV. The results can be found in Table 7 until 13 of 
Appendix F. 

Importance of daylight, Importance of view and Importance of energy efficiency were found to 
directly predict Compatibility and Trust significantly. The directions of the effects indicate that 
users that attribute a high importance to these values regard the blind system as less compatible 
and trustworthy. Also Preferred division of control was found to significantly affect Compatibility. 
Users that preferred more control with the system instead of with themselves view the blind system 
as more compatible than users that preferred more control with themselves instead of the system. 
Four user characteristics were found to moderate the relationship between the perceived system 
characteristics and Compatibility and Trust. Importance of daylight was found to moderate the 
relationship between both Extraversion and Emotional stability and Compatibility as well as the 
relationship between Agreeableness and Trust. Importance of view was found to play a significant 
moderating role in the relationship between Agreeableness and Compatibility. The relationship 
between Emotional stability and Compatibility was found to be significantly moderated by 
Importance energy efficiency as well as the relationship between Openness and Trust. Preferred 
division of control was found to affect whether users regarded an emotional stable system as 
compatible as well as conscientious. 
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Then these significant interaction effects as well as the significant main effects found when testing 
just the perceived system characteristics (Table 8.) were tested all together in one model, both for 
compatibility and trust. This means that with Compatibility as IV Importance of daylight, Importance 
of view, Importance of energy efficiency and Preferred division of control were included as well as 
Extraversion, Conscientiousness, Emotional stability, Agreeableness and Perceived level of control. 
With Trust the IV formed Importance of daylight, Importance of energy efficiency, Conscientiousness, 
Agreeableness and Openness. Main effects were added for all these variables while as interaction 
effects only those that were found to be significant were included. All results can be found in Table 
9 until 13 of Appendix F, the significant effects are reported in Table 8.6 until Table 8.8. Table 8.5 
shows users’ grand estimated marginal means on compatibility and trust. The means of the IV on 
which these were based can be found in Appendix F. 

System evaluation EMM SE
Compatibility  3.522 .133
Trust 4.247 .084

Table 8.5: Grand EMM of compatibility and trust, found when the perceived system characteristics tested 
together for their ability to predict compatibility and trust 

Perceived system 
characteristic  

System 
evaluation 

Main effect perceived system characteristic  
Estimate SE df t p-value 95% CI

Perceived control Compatibility .410 .120 45.359 3.430 .001** .169; .651
Conscientiousness Trust .212 .103 39.268 2.053 .047* .003; .420

Table 8.6: Significant main effects of the perceived system characteristics, found when the perceived system 
characteristics and user characteristics that were found to result in a significant main effect and interaction 
effect with Compatibility and Trust were tested together (* indicates a p-value <0.05 and ** indicates a p-val-
ue < 0.01)

Only Perceived level of control could still predict Compatibility significantly. It suggests that users’ 
overall regard a system as more compatible when they perceive it as granting them with more 
control. The estimate found with this effect suggests that users overall regarded a system that 
was perceived one point higher on perceived control was regarded as .410 more compatible. With 
Trust only Conscientiousness was found to elicit a significant main effect. Similarly the estimate of 
this effect suggests that overall users regard a system as more trustworthy if they perceive it to be 
conscientious. It increased their Trust in the system with .212. 
  

User 
characteristic   

System 
evaluation 

Main effect user characteristic  
Estimate SE df t p-value 95% CI

Preferred division 
of control Compatibility -2.184 .776 42.649 -2.578 .013* -3.033; -.370

Importance 
daylight Trust -.254 .095 31.714 -2.663 .012* -.449; -.060

Importance 
energy efficiency Trust -.500 .234 37.438 -2.138 .039* -.974; -.026

Table 8.7: Significant main effects of the user characteristics, found when the perceived system characteristics 
and user characteristics that were found to result in a significant interaction effect with Compatibility and 
Trust were tested together (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

While before all personal significance dimensions were found to directly predict Compatibility and 
Trust, now only Importance of daylight and Importance of energy efficiency still significantly affected 
Trust. Compatibility was only found to be predicted by users’ Preferred division of control. These 
results suggest that users that preferred more control with the system instead of with themselves 
view the blind system as more compatible than users that preferred more control with themselves 
instead of the system, namely 2.184. Moreover it can be concluded that users that attribute a high 
importance to daylight and energy efficiency regard the blind system as less trustworthy. A score of 
one point higher on these two user characteristics was found to decrease users trust in the system 
with respectively .254 and .500. 
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System 
evaluation 

User 
characteristic

Perceived 
system 
characteristic 

Interaction effect

Estimate SE df t p-value 95% CI

Compatibility
Preferred 
division of 
control

Extraversion .391 .122 43.894 3.206 .003** .145; 
.636

Trust

Importance 
daylight Agreeableness .056 .023 24.767 2.383 .025* .008; 

.104
Importance 
energy 
efficiency

Openness .160 .077 39.288 2.073 .045* .004; 
.317

Table 8.8: Significant interaction effects, found when the perceived system characteristics and user charac-
teristics that were found to result in a significant interaction effect with Compatibility and Trust were tested 
together (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

As can be seen three of the eight interaction effects were not found to be significant anymore. With 
Compatibility only the interaction effect between Extraversion and Preferred division of control 
remained significant. It suggests that the other interaction effects cannot explain anything that 
was not explained by this interaction effect yet on the relationship between the perceived system 
characteristics and compatibility. With Trust both interaction effects remained significant.

Plots were created for the interaction effects that were found to be significant both when modelled 
separately (see Figures 1 until 5 Appendix F) and when modelled together, which can be found 
below. Users were split on their mean (see Table 24 of Appendix F).  

Fig. 8.4: Plot of the interaction effect between Agreeableness and Importance daylight on Trust

It shows that the effect of Agreeableness on Trust is stronger for users that attribute a high 
importance to daylight. The effect for users who attribute a low importance to it approaches zero, 
which the agreeableness of the system almost does not affect their trust in it. Users that attribute 
a high importance to daylight on the other hand are sensitive to this system characteristic and 
consequently regard an agreeable system as more trustworthy than the former group of users. This 
difference was found to be .056. 
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Fig. 8.5: Plot of the interaction effect between Openness and Importance energy efficiency on Trust

The Figure shows that the effect of Openness on Trust is opposite for users that attribute a low 
importance to energy efficiency and to those that attribute a high importance to it. To the former 
type of persons this personality dimension diminishes their trust in a system, while the latter group 
thinks an open system is more trustworthy, namely .160 more. 

Fig. 8.6: Plot of the interaction effect between Extraversion and Preferred division of control on Compatibility

It can be seen in Figure 8.6 that the effect of Extraversion on Compatibility is positive for users that 
prefer a low level of control with themselves and negative for users that prefer a high level of control 
with themselves. This means that the users that prefer a low level of control with themselves regard 
an extravert system as more compatible than an introvert system while with users that prefer a 
high level of control with themselves Extraversion results in a lower compatibility with the system, 
namely .391 lower. 
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Figure 8.7 shows the relationships that still were found to be significant with the modelling together. 

Fig. 8.7: Significant relationships between the variables found in part 2 of the model (with estimates of fixed 
effects)

The Figures show that the hypotheses 17a, 18b, 9b, 11b, and 19a were confirmed. Additionally effects 
were found that were not expected, namely Importance daylight, Importance energy efficiency and 
Preferred division of control were found to predict directly Compatibility and Trust. 
Just as with study 1 we tested whether our expected indirect structure via the perceived system 
characteristics fitted the data better a structure that also accounted for the direct relationship 
between level of expressiveness on one hand and compatibility and trust on the other hand. These 
two structures were compared for both trust and compatibility on their -2 log likelihood values (see 
Table 21 of Appendix F).  With both trust and compatibility the model with the direct effects was not 
found to fit better than the model without them as the difference in -2 log likelihood values are not 
significant. The direct effects were therefore not considered in the further analyses. 

In this part of the model it was tested whether Perceived ease of use, Perceived usefulness, 
Compatibility and Trust could predict satisfaction and preference, as can be seen in Figure 8.8.

Fig. 8.8: Expected relationships between the variables in part 3 of the model 

The correlations between the different constructs in this model were considered first. As was 
explained in the Methodology section the different aspects of Perceived ease would be tested 
separately, so these were also tested separately for their correlations. The results can be found in 
Appendix F, which show that the first dimension of Perceived ease of use correlates moderately with 
Perceived usefulness, Compatibility, and Trust. It second dimension correlates moderately with 
Perceived usefulness and Compatibility. Moreover Perceived usefulness and Compatibility were 
found to correlate rather high. Trust and Compatibility correlated moderately. 

Then it was tested whether Perceived usefulness, Compatibility, Trust and the four sub dimensions of 
Perceived ease of use could predict satisfaction. They were first modelled separately. With Perceived 
usefulness the intercept of the standard deviation was found to be estimated at zero. Participants 
thus did not differ enough in their average score on Perceived usefulness score of the two measures, 
but the two measures did differ greatly within participants, which was also expected. For Perceived 
usefulness the random term was thus omitted from the model. The results can be found in Table 23 
of Appendix F. Two dimensions of perceived ease of use were found to predict users’ satisfaction 
with the system. When users regarded the interaction with the system as effortless and when they 
regraded it as easy to get from the system done what they wanted, they were found to be more 
satisfied with the system. Moreoever Perceived usefulness, Compatibility and Trust were found to 
signficantly predict Satisfaction. Users thus were more satisfied with a system if they perceived it to 
be more useful and regarded it as more compatible and thrustworthy. 

  8.1.4 Model part 3



55

Then these signficant predictors were modelled together to test whether they then still would be 
able to predict satisfaction. The results can be found in Table 8.8. Table 8.7 shows users’ grand 
estimated marginal means on satisfaction. The means of the IV on which these were based can be 
found in Appendix F. 
System evaluation EMM SE
Satisfaction 4.033 .111

Table 8.7: Grand EMM of compatibility and trust, found when the perceived system characteristics tested 
together for their ability to predict compatibility and trust

System evaluation  DV Estimate SE df t p-value 95% CI
Perceived ease of use - 
effortless interaction Satisfaction .001 .088 46 .014 .989 -.177 ; .179

Perceived ease of use - 
operability of blind system Satisfaction .139 .174 46 .799 .428 -.211 ; .489

Perceived usefulness Satisfaction .377 .150 46 2.518 .015* .076 ; .678
Compatibility Satisfaction .312 .216 46 2.787 .008** -.121 ; .746 
Trust Satisfaction .257 .092 46 1.450 .154 .071 ; .442

Table 8.8: Results found when Perceived ease of use, Perceived usefulness, Compatibility and Trust were 
tested together for their ability to predict Satisfaction (* indicates a p-value <0.05 and ** indicates a p-value < 
0.01)

When modelled together both the dimensions of Perceived ease of use were not found to signficantly 
predict satisfaction anymore, just as Trust. They could thus not explain anything of the variance that 
was not explained by Perceived usefulness and Compatibility yet. When users evaluated the system 
one point higher on Perceived usefulness as well as Compatibility this resulted in an increase in 
satisfaction of respectively .377 and .312. 

Figure 8.9 shows the model with only the significant effects that were found when the dimensions 
were modelled together. 

Fig. 8.9: Significant relationships between the variables in part 3 of the model (with estimate of fixed effects) 

Lastly it was tested whether satisfaction could predict the percentage of system actions that was 
corrected by the user, as can be seen in Figure 8.10. 

Fig. 8.10: Expected relationship between the variables in part 4 of the model 

Dependent variable Independent variable df t p-value 95% CI
Satisfaction Adherence 24.646 -.996 .329 -.254; .089

Table 8.8: Results found when Satisfaction was tested for its ability to test Adherence (* indicates a p-value 
<0.05 and ** indicates a p-value < 0.01)

As can be seen in Table 8.8 Satisfaction could not predict Adherence significantly, which means that 
H16 needed to be rejected. 

Figure 8.11 shows the total model with all signficant effects found. 

Fig. 8.11: Significant relationships between the variables in the total model

  8.1.5 Model part 4

  8.1.6 Summary
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 8.2 Preference analysis

  8.2.`1  Preferred system configurations

Figure 8.12 shows by how many participants the two versions were preferred. 

Fig. 8.12: Preferred system configurations by the two groups of participants 

It can be seen that the BSsugg+action&green-red is preferred the most. Three times as much participants 
preferred this version over BSred-flickering. There were also a couple of participants who indicated that 
they did not notice any differences between the two versions. Participant 4 [male,21] indicated for 
example: ‘I didn’t notice any differences between the two versions’. They consequently were not able 
to express a preference. This involved four of the 24 participants. 

Now it will be discussed for both versions which reasons users mentioned for their preferences. Fig. 
8.13 shows overview of these reasons. 

Fig. 8.13: Reasons for preferred version as indicated by the users themselves 

With each motivation the number of users that mentioned it as the reason for their preference is 
provided. Participant 1 [female,18] and 24 [female,30] named two reasons for their preference and 
were consequently counted with both.

        BSsugg+action&green-red

Because users want to be in control (7)
The red-flickering lighting behaviour made users feel like they were obliged to follow the system’s 
suggestions and could not decide themselves whether they wanted to do that. Participant 9 
[female,24] for example indicated that ‘The second one is like giving you orders, while the first one 
is suggesting you, it is more lighter’. Participants 14 [male,26] and 24 [female,30] felt this version 
was forcing them to undertake action. Therefore they preferred this version, just as participant 15 
[female,22]: ‘The second one (BSsugg+action&green-red) is more of a help’. 

  8.2.2 Motivations for preferences
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Because users do not want to be distracted (7)
Other users regarded BSsugg+action&red-flickering as inappropriate because its lighting behaviour distracted 
and annoyed them. Participant 18 [female,19] regarded the colour pattern of BSsugg+action&green-red as 
more calm. Participant 19 [male,19] explained: ‘The other one was continuously flickering and you 
did notice that in the corner of your eye, that was annoying. The colours you did not see from the corner 
of your eye.’ Participant 3 [male,29] however did notice it, but less than the red-flickering behaviour. 

Because it felt better to users (2)
Participant 16 [male,23] and 22 [male,23] could not explain why exactly they preferred this version. 
It just felt better to them. Participant 22 for example indicated: ‘The red-flickering wasn’t annoying, 
but I had the feeling the other one was better than that.’ 

Because the light feedback was more clear to users (2)
For participant 12 the different colours were easier to distinguish than the different flickering rates. 
He explained it as follows: ‘With the first one it was nice that you had first green and then red, that you 
see the difference. With the flickering I did not keep track of how fast that went’. 

        BSsugg+action&red-flickering

Because users do not want to pay attention to the light feedback system (4)
Several users regarded this version as more convenient because it draw their attention automatically. 
Participant 11 [male,22] indicated that the red-flickering asked more from his attention than the 
green-red. They consequently did not need to pay attention to the feedback system themselves. 
This was clearly illustrated by participant 20 [female,29]: ‘The second one I find the most pleasant 
because it flickered very much and then I know that I do not have to pay attention’. This user moreover 
explained that with BSsugg+action&green-red she was not sure whether she would notice and therefore she 
paid attention to the light feedback system herself continuously. As she does not want to do that she 
consequently preferred this version. 

Because the light feedback was more clear to users (1)
It formed the reason for participant 7 [female, 21] to prefer this version. She however could not 
explain why exactly it was clearer to her. 
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 8.3 Behaviour analysis

  8.3.1 Lowering and raising the blinds

Figure 8.14 shows the number of times users lowered the blinds at the different levels. 

Lowering the blinds
 Study 1 – BSsugg+action&green-red   Study 2 – BSsugg+action&green-red

 Study 1 – BSsugg+action&red-flickering     Study 2 – BSsugg+action&red-flickering  

 

Fig. 8.14: Comparison of the level at which users lowered the blinds with the two levels of expressiveness 
between study 1 (left) and study 2 (right). The dotted line indicates the level at which the system suggested to 
lower the blinds

Figure 8.14 shows that with both levels of expressiveness the amount of times users had the system 
decreased largely compared to study 1, especially with BSsugg+action&red-flickering. Now most users also 
lowered the blinds at level 6, when it was suggested by the system to do so. 
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Figure 8.15 shows the number of times users raised the blinds at the different levels. 

Lowering the blinds
 Study 1 – BSsugg+action&green-red   Study 2 – BSsugg+action&green-red

 Study 1 – BSsugg+action&red-flickering     Study 2 – BSsugg+action&red-flickerin  

 

Fig. 8.15: Comparison of the level at which users raised the blinds with the two levels of expressiveness 
between study 1 (left) and study 2 (right). The dotted line indicates the level at which the system suggested to 
raise the blinds

Figure 8.15 shows that with both levels of expressiveness the amount of times users had the system 
raise the blinds halved in study 2. With BSsugg+action&red-flickering most users raised them at level 5, while 
with BSsugg+action&green-red users were found to raise them a similar amount of times at level 1 until 5. It 
suggests that users adhered more to the light feedback system’s suggestions if the lighting behaviour 
was red-flickering. 
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9 Discussion study 2

Within this study level of expressiveness was found to predict both perceived system characteristics. 
Overall users were found to regard a conscientious system as more compatible and a system that 
grants them with a high level of control as more compatible. The importance users attribute to 
daylight and to energy efficiency were found to moderate the relationship with compatibility, 
while users’ preferred division of control was found to affect whether users regard the system as 
trustworthy. Whether users were consequently satisfied with the system was found to be predicted 
by compatibility and perceived usefulness. Satisfaction could again not predict blind usage, but 
users both lowered and raised the blinds much more often at the times the light feedback system 
suggested them to do so compared to study 1. The light feedback system which arrows changed 
from green to red was preferred by the majority of users. The motivations users’ mentioned for their 
preference mostly related to the lighting behaviour of the system.  
These findings resulted from the testing of the same model as in study 1, so the same relationships 
were expected. Besides it was now also expected that the perceived system characteristics would 
affect directly compatibility and trust. Moreover it was expected that users’ preferred division for 
control might play a moderating role besides the user characteristics that were already tested in 
study 1. These findings will now be discussed in more detail per part of the model and related to the 
results from the other three analyses.  

Now level of expressiveness was also found to incite users to attribute a human-like character 
to the blind system as four of the five personality dimensions could be predicted by it, only 
Conscientiousness not. Users’ perceived level of control was also found to be significantly predicted 
by level of expressiveness. Its effects size was of the same order as the effects of the personality 
dimensions, but much smaller when compared to the effect elicited by level of automation in study 
1. This confirms our expectation that perceived level of control is mainly predicted by level of 
automation. The effect sizes of level of automation and level of expressiveness on the perceived 
personality dimensions were of similar size. We expected the effect of the latter to be larger, but 
this finding suggests that both perceived system characteristics have an equal part in determining 
a blind system’s personality. 

Level of expressiveness was thus now found to elicit several significant effects. In Chapter 6 it was 
argued that the scale used, the within testing of this factor, and the positioning of the feedback 
system could have caused that no effects were found in study 1. The addition of the new adjectives 
to the scale of study 1 was successful and we consequently did not need to combine the five 
dimensions of personality. This first of all caused why more effects with the personality dimensions 
were found, but these might also been found with level of automation if we could test its effect on all 
separately. Nevertheless the fact that effects were now found with level of expressiveness suggests 
that whether a factor is tested within or between subjects affects the findings largely and these 
should consequently be considered with caution. Users’ motivations for their preferences clearly 
show the effect that the within testing has on users’ perception. While in study 1 users were mainly 
found to mention the control aspect as a motivation for their preference, now the lighting behaviour 
seemed to cause users to prefer a certain system configuration. 

First of all users again were found to show some general tendencies in whether the perceived 
system characteristics resulted in compatibility and trust in the system, as we also expected now as 
a result of study 1. Even more direct relationships between the perceived system characteristics and 
Compatibility and Trust were found, but this resulted from the scale for perceived personality which 
allowed us to test the five dimensions separately. It however enables us to nuance our findings 
from study 1. There users showed the general tendency to regard a system as more compatible 
and trustworthy when they perceived it to be emotionally stable and agreeable. Emotional stability 
was again found to predict Compatibility and Trust, but only when modeled separately. When the 
perceived system characteristics were tested together, only Agreeableness was still found to predict 
Compatibility. This suggests that the effect of the combined dimension of Emotional stability & 
Agreeableness on Compatibility in study 1 was determined mostly by Agreeableness. In study 1 
Conscientiousness could not be included in the analysis but this dimension was now found to be a 

  6.1  Introduction  

  6.2  Relationship between the system and perceived system characteristics

  6.3  Relationship between the perceived system characteristics and system evaluation,   
   moderated by the user characteristics
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better predictor than Emotional stability with Trust, which suggests that the results from study 1 
regarding this part of the model were not truly representative. The different findings from study 1 
and 2 indicate that more research is needed to be able to draw firm conclusions about which specific 
personality dimensions play a role. It can however be concluded that perceived personality directly 
affects these two constructs. 

The preference analysis confirms the finding that users showed more general tendencies 
compared to study 1. While before the different system configurations were preferred evenly, now 
BSsugg+action&green-red was clearly preferred over BSsugg+action&red-flickering. It suggests that users differ less in 
their preference for the lighting behaviour of the feedback system than the level of actual automation 
of the blind system. When users’ motivations for their preferences are examined more closely there 
seem nevertheless to be still user characteristics that cause users to differ. This was confirmed by 
the model analysis. Although users showed the general tendency to regard an extravert system 
that grants them with a high level of control as more compatible, these tendencies disappeared 
when the perceived system characteristics were modeled together with the user characteristics. 
This already shows the importance to account for individual differences, especially with users’ 
compatibility with the system as trust was still directly predicted by Conscientiousness. In the 
model analysis Importance of daylight, Importance of energy efficiency and Preferred division of 
control were now found to play a moderating role. Preferred division of control was found to affect 
whether users regard an extravert system as compatible. The plot showed that the two user types 
were even found to be oppositely affected by it in their compatibility. This was also found within the 
Preference analysis as  ‘Because users want to be in control’ was found to motivate seven users to 
prefer BSsugg+action&green-red as they thought BSsugg+action&red-flickering was aggressive, forcing, bossy and even 
threatening. This extravert behaviour was however liked by other users and caused them to prefer 
BSsugg+action&red-flickering. These users explained that it freed them of the responsibility to pay attention 
to the blinds themselves as it attracted their attention automatically, which suggests that they have 
prefer the control with the system. 

The preference analysis could not provide support for the moderating role of the importance 
that users attribute to daylight and energy efficiency. However, just as in study 1 with Dominant 
interpersonal goals it might be more difficult for users to assess these by introspection as 
motivations for their preference than their desire for control. The absence real daylight might also 
have contributed to that.  Importance of energy efficiency was found to moderate the relationship 
between Openness and Trust: users that attribute a high importance to energy efficiency regarded 
an open system as trustworthy, while users that attribute a low importance to this regard an open 
system as unreliable. This might be explained as that users view an open system as a system that 
takes energy efficiency into account. Openness was measured with the items Creative, Curious, 
Intelligent and Analytical. Especially the two latter items seems relevant as these could explain why 
users expect from an open system that it takes energy efficiency properly into account. Moreover 
these findings suggest that users trust a system more that handles in line with their own values, 
which is in line with the findings from Verberne (2015), who found the same. 

Users’ dominant interpersonal goals were now not found to play a moderating role, even not when 
tested alone. Although the log transformation made users’ distribution close enough to normal to 
include it in the testing, it might not have been enough to detect an effect. Because of these different 
findings more research is needed on this user characteristic to be able to draw a conclusion about 
its role. What can be concluded rather firmly is that users’ desire for control and tendency to 
maximize or satisfice do not play role in users’ acceptance of the blind system as just as in study 1 
they were not found to significantly moderate the relationship between any of the perceived system 
characteristics and compatibility and trust. As users’ preferred division of control was found to play 
a moderating role it can also be concluded that it indeed forms a more appropriate construct than 
users’ general Desire for control in this context. 
Just as in study 1 the moderating user characteristics were also found to directly affect compatibility 
and trust. As this occurs independently of the system’s characteristics it suggests that purely the 
type of system fits some users better than others. 

All four dimensions on which users were asked to evaluate the system were found to predict users’ 
satisfaction when modeled separately. In study 1 perceived ease of use could not be incorporated in 
the model analysis, but this study showed that some of its dimensions affect users’ satisfaction with 
the system. Users were found to perceive the system easy to use if the interaction did not require 
a lot of mental effort and if they found it easy to get the blind system to do what they want it to 
do. This is in line with the theme analysis of study 1 as with the theme Convenience it was found 

  6.4  Relationship between system evaluation and satisfaction 
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  6.5 Relationship between satisfaction and usage behaviour

that participants preferred that ‘Operating the blinds should cost as less effort as possible’ and that 
‘Operating the blinds should not require thoughtful consideration’. As the four dimensions were not 
found to correlate with each other it suggests that only the interaction style of the light feedback 
system and the operation via the tablet determined users’ perception of ease of use.    

When modeled together perceived usefulness and compatibility were found to predict users’ 
satisfaction with the system, just as in study 1. With trust different results were found with the two 
studies, as in study 2 it was not found to predict satisfaction any longer when modeled together 
while in study 1 its effect remained. Then it was even found to be of largest influence on users’ 
satisfaction. The different findings can be explained by the absence of perceived of ease in study 
1. In study 2 trust was found to correlate moderately with this dimension, which explains why its 
effect was not found to be significant anymore when modelled together. This suggests that we need 
to nuance our findings from study 1: both trust and perceived ease of use affect users’ satisfaction 
but perceived ease of use is of larger influence than trust. 

The findings from the Behaviour analysis showed that users’ adherence to the system’s suggestions 
improved compared to study 1, as they were found to undertake action more closely to the level 
at the light feedback system suggested them to do, with both type of levels of expressiveness. It 
suggests that the repositioning as well as the nuancing of the lighting behavior of the arrows was 
successful. Nevertheless users’ satisfaction was again not found to predict users’ adherence, which 
suggests that users’ behaviour occurred independent of their satisfaction with the system. Their 
behaviour might not be representative for several reasons. First of all the experiment formed their 
first encounter with the system and this lasted only shortly, so their adherence could be based only 
a limited amount of measurement points.  Moreover they experienced it in a context different than 
their own office. Lastly they could also have acted upon the system’s suggestions out of politeness, 
especially because the experimenter was in the lab during the experiment. When they would 
experience the system for a longer time in their own office their behaviour is likely to be more 
representative. Satisfaction was found to result from the system configuration and therefore is not 
likely to change because of the setting. Within this time frame we considered it certainly possible 
to form a decent impression of the system configuration. As these two constructs are then both 
representative of the real setting a significant effect is more likely to be found. 

This study tested the model with a blind system, which forms an intelligent automation system. The 
findings are consequently also of relevance for this type of systems in general. The results of both 
studies are therefore now examined on a higher level to create a model that is applicable to such 
systems too. Afterwards its practical relevance will be discussed. 

In the original TAM model of Davis (1989) ‘external variables’ formed the predictors of perceived 
usefulness and perceived ease of use. Venkatesh et al. (2000) specified these for information systems 
and they included both system characteristics and user characteristics. We attributed the system 
characteristics the same place but added perceived system characteristics between these and the 
system evaluation dimensions to account for the human-like relationship users tend to form with 
systems (Reeves and Nass, 1996). Our findings suggest that this indirect relationship is appropriate 
because both system characteristics were found to significantly predict both perceived control and 
perceived personality and because compatibility and trust were in turn affected by the perceived 
system characteristics. It thus seems important to acknowledge the role of users’ perception when 
it is aimed to establish technology acceptance. As perceived personality  allowed us to explain why 
users regarded one system as more compatible and trustworthy than another configuration this 
construct seems important to include when it is aimed to fit a system to its different users.  

While Venkatesh et al. (2000) modelled a direct effect of the user characteristics on the system 
evaluations, we considered a moderating role more appropriate. Within our studies we found both 
type of effects, although the moderating effects were of smaller size than the direct effects. Some of 
the direct effects of the perceived system characteristics on the system evaluation constructs were 
found to disappear when the user characteristics were added, which suggests that their moderating 
role should be incorporated too. Our findings suggest that users should be characterized according 
to traits that are relevant in the specific context of a system. We namely only find this type of user 
characteristic to play a role, like for example users’ preferred division of control, while the more 
general user characteristic Desire of control was not found to elicit any effects. Moreover we found 
users’ personal significance of the values involved in the context of the system to affect whether 

  6.6 Implications
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trust was established, which confirms the similarity hypothesis with regard to values. This was also 
found by Verberne (2015) to affect users’ trust in the system, but in a different context, namely with 
automation systems in cars. It. We consequently expect the hypothesis to be applicable too to other 
automation systems . It might even provide a means to enhance the acceptance of systems as we 
also found trust to positively affect users’ satisfaction. 
 
Ghazizadeh et al. (2012) included compatibility as a predictor of perceived usefulness and perceived 
ease of use. We however positioned compatibility as well as trust on the same level as these latter two 
dimensions. As their effects on satisfaction were of similar size as perceived usefulness it suggests 
that this place is appropriate. They were also found to be affected by the user characteristics both 
directly and indirectly, which confirms their place even further. It should however be noted that the 
aim of our model was to fit a system to its different types of users. It consequently might also only 
be appropriate in this context. The findings around trust were ambiguous, which might suggest that 
it does not play such an important role on the short-term use of a system, even not when included 
as its affective variant. Perceived ease of use could was only found to predict satisfaction in study 
2 when it was modelled separately from the other dimensions of system evaluation. In study 1 it 
could not be tested because all users regarded the blind system as easy to use. Therefore it might 
be found to play a role with other automation systems, but this needs to be tested. It seems wise to 
test its ability to predict users’ intention to use, as this effect was found by a large amount of studies. 

The appropriateness of satisfaction as a replacer of intention to use consequently seems dubious. 
Although it was found to be predicted by several of the dimensions of system evaluation, it could not 
predict their usage behaviour in turn. Users’ intention to use might be more appropriate for that. 
This will then also improve the usefulness of our current model in practice. Figure 9.1 shows the 
model we think is applicable to other automation systems too. 

Fig. 9.1: Higher level model created on the findings from both studies. The thickness of the arrows indicate 
the strength of the effects. The constructs and relationships in grey were not confirmed by our studies. 

Although we could not predict blind usage with our model, users’ behaviour seemed promising, 
especially in study 2, as they adhered very well to the suggestions of the light feedback system. This 
suggests that the means that we investigated not only succeeded in enhancing users’ satisfaction, 
but also in preserving the energy efficiency in the office. It might even approved the current 
situation where it was found by Meerbeek et al. (2013) that the switching off of the automatic 
mode negatively impacted the energy efficiency. To validate this a study needs to be done in the real 
office environment over a longer period of time so that users’ behaviour is more representative. 
Nevertheless our second mean will always put at risk that energy efficiency might not be established 
at it grants users with more actual control. But as the original system could also not control this 
completely our solution seems therefore better as it also benefits the users. It will always remain a 
trade-off, also with other automation systems, but our studies suggest that it is worth to involve the 
user more.  

It was also the aim of the model to fit the system better to its different users.  As the user characteristics 
that were found to play a significant role involved preferences related to the context of the system 
this makes it rather feasible to accomplish in practice. Users’ preferred division of control could 
for example be translated into a design of the blind system that asks users for this preference and 
consequently adapts its level of automation to it. Users’ preferred division of control could for 
example be translated into a design of the blind system which asks users for this preference and 
consequently adapts its level of automation to it. Similarly users’ dominant interpersonal style as 
well as their values might be assessed and the system’s interpersonal style and values of the system 
could be synchronized to these. It might therefore be wise to look for such user characteristics with 
other automation systems too. 
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10 Conclusion
The aim of this thesis was to investigate how the acceptance of intelligent automation systems can be 
improved. It was expected that making users feel in control again could improve users’ satisfaction, 
which was confirmed as all users of study 1 were found to regard a system that grants them with 
high level of perceived control as more compatible. In both studies compatibility consequently 
was found to predict users’ satisfaction with the system. Both the level of automation of the blind 
system and the level of expressiveness of the light feedback system were found to affect this feeling 
of control. It thus is expected to pay off to adjust the current level of automation of the blind system 
and to enrich it with a light feedback system. It was also aimed to find a suitable solution for all type 
of users. Although study 1 and study 2 did contrast each other on some aspects, it cannot be ignored 
that users differ in their needs, especially in the human-like relationship they tend to develop with 
the system. Here it is important to acknowledge users’ preferred division of control, their personal 
significance of the values involved and their dominant interpersonal goals, although this last user 
characteristic needs further investigation. 

With other intelligent automation systems different user characteristics may play a role, but our 
findings suggest that the overall set-up of our model is of relevance for them too. The indirect structure 
via users’ perception was confirmed by both studies. Especially the construct of compatibility seems 
important to add to the TAM model of Davis (1989) when predicting the acceptance of these types 
of systems as it was found to be the best predictor of satisfaction with both studies. Although we 
did not find perceived ease of use to affect users’ satisfaction it does not seem wise to exclude this 
construct from the model when it applying it to other systems as all our users seem to find the blind 
system easy to use. Trust was only found to play a role in study 1, but as was also explained in the 
Theoretical framework it might play a more important role when the system is used for a longer 
period of time. As a follow-up of this study it therefore also seems logical to study users’ behaviour 
more extensive in their own office environment. This will also allow us to validate our findings 
from the lab in the real world. Satisfaction seemed to be an appropriate substitute of intention to 
use as it was found to be predicted by the different dimensions of As it however could not predict 
users’ behaviour our model only seems applicable to one part of the balance that we aimed to 
create, namely users’ comfort. Whether energy efficiency is also established needs to be further 
investigated, but users’ behaviour in study 2 seems promising. 

In short it can be concluded that the ambient light feedback gave a face to the blind system and 
improved so the relationship with its users. 
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  Timing scenarios
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  Introduction sheet

Welcome to my experiment about light feedback systems for blinds in offices. Blinds are not only there for 
assuring that you do not experience discomfort glare from the sun but they also take care of the energy 
efficiency of the office.  Thank you very much for your participation. 

During the coming 1,5 hours you will test three versions of the blind system, one without and two with the 
light feedback system. You will interact with each version for 15 minutes. 

I want to ask you to imagine that you are working in an office with a view to outside. It is a partly cloudy 
day and the sun breaks through once in a while. You can regulate the blinds as you like. Meanwhile I want to 
type over a text from a project that you like in this Architecture book. This is not about speed, you can do it 
at your own pace, but please pay attention to the blind system.

You can operate the blinds via the tablet. You can set the position of the blinds with the row above. If you for 
example want them to be halfway, you press the 50% button. With the buttons at the row beneath you can 
set the angle of the blinds. If you for example want them to be slightly tilted, you press the most right button.

The light feedback system you can see above the right window. The squares display the strength of the sun. 
The more squares are lit up, the stronger the sunshine. The arrows indicate whether the blinds should move 
up or down. 
Before you start with a version you will receive detailed information about how the blind system exactly 
behaves. After the testing of a version I want to ask you to fill in a short questionnaire. After you tested all 
three versions you will need to fill in an additional questionnaire and I will ask you some questions on how 
you experienced the blinds systems. There are no right or wrong answers. We are interested in your own 
honest opinion.

Please let me know if you have questions or something is unclear. 
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  Explanation sheets of different versions

BSsugg+action&green-red

Version 1a  

When the strength of the sun is too high the right arrow will turn green to indicate that the blinds 

need to go down.  

 

This is however only a suggestion, you will need to set them yourself to the position at which you 

want them to be.  

If you lower the blinds the arrow will turn off. 

 

If you do not lower the blinds while the strength of the sun increases the arrow will gradually turn 

into red.   

 

 

When the sun then loses strength again the left arrow will turn green to indicate that the blinds 

need to go up.  

 

This is however only a suggestion, you will need to set them yourself to the position you want them.  

If you raise the blinds the arrow will turn off. 

 

If you do not raise the blinds while the strength of the sun decreases the arrow will gradually turn 

into red.   
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BSsugg+action&green-red

Version 1b 

When the strength of the sun is too high the right arrow will turn green to indicate that the blinds 

need to go down.  

 

If you lower the blinds the arrow will turn off. 

 

If you do not lower the blinds while the strength of the sun increases the arrow will gradually turn 

into red.   

 

 

If you then still did not lowered the blinds they will automatically go fully down.  

When the sun then loses strength again the left arrow will turn green to indicate that the blinds 

need to go up.  

 

If you raise the blinds the arrow will turn off. 

 

If you do not raise the blinds the arrow while the strength of the sun decreases the arrow will 

gradually turn into red.   

 

 

If you then still did not raised the blinds they will automatically go fully down.   
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BSsugg&red-flickering

Version 2a 

When the strength of the sun is too high the right arrow will turn red and flicker to indicate that the 

blinds need to go down. 

 

This is however only a suggestion, you will need to set them yourself to the position at which you 

want them to be.  

If you lower the blinds the arrow will turn off and stop flickering.  

 

If you do not lower the blinds while the strength of the sun increases the arrow will gradually 

flicker faster.  

   

 

When the sun then loses strength again the left arrow will turn red and flicker to indicate that the 

blinds need to go up.  

 

This is however only a suggestion, you will need to set them yourself to the position you want them.  

If you raise the blinds the arrow will turn off and stop flickering.  

 

If you do not raise the blinds while the strength of the sun decreases the arrow will gradually flicker 

faster.  
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BSsugg+action&red-flickering

Version 2b 

When the strength of the sun is too high the right arrow will turn red and flicker to indicate that the 

blinds need to go down. 

 

If you lower the blinds the arrow will turn off and stop flickering.  

 

If you do not lower the blinds while the strength of the sun increases the arrow will gradually 

flicker faster.  

   

 

If you then still did not lowered the blinds they will automatically go fully down.  

When the sun then loses strength again the left arrow will turn red and flicker to indicate that the 

blinds need to go up.  

 

If you raise the blinds the arrow will turn off and stop flickering.  

 

If you do not raise the blinds while the strength of the sun decreases the arrow will gradually flicker 

faster.  

   

 

If you then still did not raised the blinds they will automatically go fully down.   
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BSoriginal

Version 3 

This version has no light feedback system.  

When the strength of the sun is too high the blinds will automatically go fully down.  

When the sun loses strength again the blinds will automatically go fully up.   
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Philips Research  

  
   

CONSENT FOR PARTICIPATION IN THE INTERNAL PHILIPS RESEARCH INVESTIGATION  

Ambient lighting – giving a face to automation systems   

Volunteer  

• I have been informed about the objective of the investigation and my role in it and all my questions 

have been answered by the responsible researcher.  

• I had sufficient time to consider my participation in this investigation and I am aware that it is 

completely voluntarily.   

• The potential risks associated with my participation in this investigation and the anticipated benefits 

have been discussed with me.  

• I realize that I may decide to refuse participation or stop participation at any time.  

• I understand and agree that data about me will be collected and processed, either manually or by 

computer, by the responsible researcher and other researchers in the project.  

• I understand and agree that data collected about me will be stored fully de-identified.  

• I understand that I am entitled to access the personal information collected about me and to have 

inaccuracies corrected.  

• I know that all data that will be collected in this investigation will be stored for at least 5 years.  

• I agree to receive data with regard to my personal health, resulting from this investigation, as 

deemed appropriate by the researcher.  

• I agree to participate as a volunteer in this investigation.   

            

 

 Name  Signature  Date  

  

Responsible Researcher  

• I have answered all questions about the research project and discussed the meaning and scope of 

this informed consent and signed it in the presence of the volunteer  

            

 

 Name  Signature  Date  

  Informed consent
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  Questionnaire 1 (after each version)
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  Questionnaire 2 (at end)
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  Interview questions

- What is your general impression of the blind system? What do you like/dislike? 
 [Do you think it makes the interaction with the blind system more clear/pleasant/etc.]
- What do you consider the main differences between the two versions with the light feedback system? 
- Which of these two versions do you prefer? Why? 
- Did it feel to you like these two versions of the blinds system had a personality?
 More than the blind system without the light feedback system?
 Or only a specific version(s)?
- If so, do you think the three versions differ in their personality? 
 If so, which specific personal characteristics do you think the three versions have?
 Why? 
- Do you think the three versions differ in how obtrusive they were?
 Which specific aspects of the blind system did you find obtrusive? [lighting of squares, color changing of arrows,  
 pulsing of arrows, time limit]
 Why? 
- What do you think of the presence of the blinds system? [did not notice it, fine, annoying, etc.] [Was it too (little)  
 present? Did it attract too much/little attention? Why?]
 Which specific aspects did attract attention? [moving of blinds, lighting of boxes, color changing of arrows, pulsing  
 of arrows] 
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 Appendix B 

  Overview of themes and subthemes
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  Overview of remarks of participants per subtheme

Personal tuning 
The system should learn the users preferences (8)
(3) The system should learn from my preferences. It should see the pattern of the user. 

(10) System should react to the habits of the person. 

(13) It was a bit annoying that I had to adjust the angle every time. When you changed the position they went automatically vertical 
but I wanted them the other way around. I would like to have him stay in my preferred position. 

(14) For example that the going down can be set according to your preferences. 

(27) I think he should be at the angle you put him on and only change that if you want that. So that he remembers the tilt when you 
change the position of the blinds.

(39) I think maybe it can be personalized. So that it has a learning system so that it knows when you like to have it like that.

(39) But when I decide that I want it at a certain level I want it there, I don’t want it to do something else.

(48) The system should actually learn what appropriate behaviour is.

The system should act automatically according to the users preferences (so that corrections aren’t nec-
essary) (12)
(2) If you experience that it works good the automatic version is fine. 

(4) The system should operate automatically, but according to your preferences so that you only have to correct rarely. 

(12) I like the idea of somewhat automatic control. But maybe if you would have a system which recognizes my preferences. 

(12) It should have automatized a user’s preferences. 

(16) I would like to have the system set to my preferences. I don’t want to adjust the whole time, that is annoying. 

(22) With systems that work extremely well and fit with my preferences I like to hand it over to the system. 

(28) I don’t feel that the automatic one is adjusted to my taste. So maybe there is a possibility that it can be adjusted individually. 

(33) The last version (3) could be fine if he would remember my preferences.

(13) As soon as he takes over he makes other choices than I want so I am constantly busy correcting instead that I am happy with 
what he does. 

(40) Normally when you are busy with working you are not really paying attention to that. So then it would be nice to have a system 
that knows your preferences.

(41) If he knows where the blinds were when it was bright and he goes back to that then I am fine with that he goes up automati-
cally.

(45) So if there is an automatic system that reacts to my personal comfort I would prefer that.

It should be possible to communicate your preferences to the system (4)
(32) But it would be nice to have something of personal preference, that you can indicate that you want them to be lowered more 
for a certain percentage.

(34) I would never want it completely automatic. Especially because it is personally. Because one time you like the 
sun very much while the other time it bothers you.

(41) So if the system would be smart enough to switch between 3 presets, so up, normally bright, and extreme bright light. 

(31) Maybe that you also have control over how automatic the system is. So that for my personal workspace I can decide myself if I 
found an option that works for me. But if I could choose that I can do the lowering myself and the raising automatically, then I could 
maybe find a pleasant modus there.

Refinement
It should be possible to set the blinds more precisely (13)
(3) I would like it that they do not move up and down automatically but only change their angle. 
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(9) I would also like to have incorporated an option for the other 45 degrees angle too, because then the sun is blocked while you still 
have a view to outside. 

(10) The tablet is good, but maybe a slider instead of the buttons with the percentages. 

(11) In a real context where the sun can be at different heights then I would like a slider more, but I don’t know for sure. 

(15) I always set the blinds at the other 45 degrees, but that wasn’t possible. 

(15) If I have luxaflex I don’t put them at 50% but I lower them completely and then I turn them to change the light intensity. So I 
would like to have a slider for that.

(23) Maybe you could give more options. So that you have one image of the window and that you can choose the exact percentage 
yourself.

(24) I would adjust the time, so that they would go down only after 5 or 10 minutes. 

(26) As well with the tilting it was prefixed. Sometimes it is not like a specific degree, but it depends on the sun and the sun changes 
the whole year around. To just block the direct light. A slider would be nice too for the angle.

(30) With the options for the angle you had horizontal, vertical, 45 degrees, but not which direction vertically. They can also be turned 
the other 180 degrees.

(41) The options could be more continue. In the real situation the sun can also be lower and then you might like the blinds to be at 
60%.

(42) For the inclination I would like more options maybe. For how is the light now in here the 45 degrees let all the light come in. So 
there is no half one. Probably the other 45 degrees.

(45) But I would like to have the other 45 degree angle, so not turning to outside but to inside.

The system should incorporate more factors than just the warmth of the sun (3)
(4) Maybe it should be investigated more how the system is automated. So not only looking at the strength of the sun but also at the 
cloudiness. So that more factors are taken into account you also don’t need to correct that many times. 

(17) I did wonder whether the system took the angle into account. So when it is very bright and the blinds are down but open if he 
then also indicates something. 

(45) But it would be nice that it could react to your light sensitivity.

The changes should occur more gradually (6)
(5) The thing is that it went completely down. I would understand it if they go down 25%, to just get rid of the extra light. But going 
down to a 100% is too much difference. It is too fast for the eye. 

(9) Now the system flicker immediately when the system becomes stronger. But if it would be applied in reality then it should not 
happen immediately. Then it could become annoying. 

(12) With version 1b I like the idea more, because it was either fully up or fully down. At least give me 25% and then I notice wheth-
er it is fine or I put it up or I put it down 50% or fully. 

(14) I would prefer to have it go down in steps. 

(22) With the second version he went down fully, but I did not need that. Because then the light changed so much compared to down 
or not. I like to have the light constant. 

(27) Between 25 and 50% I would like to have a middle option. I think that is a very big step now. With 50% I thought it was already 
quite dark and 25% was just too little.

Subtlety
The feedback system should not be in the center of attention (9)
(3) The light feedback system should be more concealed so that you can look at it when you want to.

(6) If it is down you can see it better. But I would not like to see the feedback system the whole time. 

(7) I would find the flickering annoying if the feedback system would be under the window. 

(12) I could also imagine a tiny one, somewhere up here. A small one to let me know. 

(16) It should be subtly integrated in my desktop. 

(17) When the system would be under the window the flickering would be too distracting. If it does something calm with the 
squares I don’t think it would be distracting. 

 (19) When you have it on your computer screen there should be an option whether you want to be bothered by it or not. 
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(30) But I would not want it somewhere else, I think he would be more intrusive then. But if he should be intrusive then it should 
be somewhere else, then this was not enough.

(42) I would probably like it somewhere else. Somewhere where you are not distracted by it.

The blind system should not interrupt the user too often/disturb the user (17)
(6) Because of the sound I feel that it is automatic change. 

(8) It would be nice if they could make less noise. 

(8) When the feedback system would be under the window you would see it earlier. It could distract me when the weather is chang-
ing a lot because then the lights go from left to right the whole time. So then it should be adjusted so that it won’t change too much.

(9) They also distracted me. 

(10) This system is maybe too much. Maybe only indicate up or down, not the sun. Because that is less disturbing. 

(11) I think it is easier to recognize that someone is red and blinking like hell, but I mean if I am in the work I don’t want to be 
disturbed. 

(13) The noise distracted me. Every time I had a look what was the matter.

(14) But it should be subtle, so that it doesn’t distract you continuously. 

(14) But if you are busy the feedback system doesn’t really make a difference. Then I prefer to set it myself when it is needed, I don’t 
want to be interrupted by it.  

(15) I am not quickly irritated by the light, but the moving of the automatic thing distracted me much more. 

(15) I would try to have the thing make as less noise as possible. So as silent and fast as possible.

(16) I prefer version 1b, it was the most calm. 

(20) The system makes quite a lot of noise.

(23) Red light is also quite distracting.

(28) The noise could be improved. When it is completely automatic it is annoying because it is moving.  

(29) I think it makes too much noise. I would really be annoyed by that. The first time it upset me a bit.

(30) The only source of interruption is noise. So if there would be no noise the automatic version would be fine.

(31) I didn’t find the system calm at all because of the noise.

(39) I prefer the first one (2b) because it gives me feedback and sometimes also tries to adjust if I am too busy with my work I may 
forget about it

(41) Also in my office in Best he goes down and 15 minutes later up again and then he makes noise for minutes. I would like to have 
something that goes softer. Or slower. With less noise.

(48) When I am working on a computer screen I prefer to have too little than too much light, if the system then consequently has to 
perform less often an action. 

The system should be reserved (6)
(4) So he should be a little reserved. 

(6) I think the automatic version is aggressive. 

(14) I find it too obtrusive, also the red was giving me the feeling that I had to do something while I find the sunlight at that mo-
ment fine. 

(31) The red-flickering arrows is for me too much. 

(29) I think the red-flickering is unfriendly. 

(42) But the red-flickering arrow could maybe be a bit more subtle.

Convenience 
Operating the blinds should cost as less effort as possible (20)
(1) I find it too much effort to stand up from my chair and walk to the knob. 

(10) I would like to have the feedback system on the tablet, because I did not notice it now. It would be even better to have at the 
computer, because that would work faster. 
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(10) I think it would be better to have the feedback system at the same height as the eyes. 

(14) I wouldn’t position the feedback system in the same direction as the sunlight. I would position it in the field of vision. Not that you 
have to look up every time. That didn’t feel logical to me to do every time. 

(16) Especially the looking up part is annoying. It should be accessible. 

(16) I find it annoying to have to push the buttons every time. 

(16) People would like to have everything easy. To look up to the system and make a decision on basis of that costs too much 
effort. 

(16) I would like to have it on the table as an object. So that it becomes more noticeable, also with new people. So that it is friendlier 
to interact with it. 

(18) It is not the first thing you notice. You really need to look at it. I think it would be better at eye level. It won’t distract me from 
my work. 

(20) I think the feedback system was too far away, I would prefer to have them close to the tablet. So it should be more in the field of 
vision.

(22) I think that it is amazing, that you don’t need to get up. 

(23) I would like to have feedback system down. Because now you had to look up and you looked into the sun which was very bright.

(25) The boxes could also be in the tablet. Or more in my field of vision.

(26) I would prefer to have the feedback within my computer reach. But now you have to look at it. Or it should be more subtle but 
more extreme too. So that I can see from the corner of my eye that he is blinking very fast.

(27) But I don’t want to stand up and walk to the other side of the room. So maybe you could have the tablet hang at the wall and 
that you can grab it.

(28) It would be better to have a program at the screen that indicates it.

(31) I would take it quicker into account when it was in my field of vision. Now you have to look at it very deliberately. 

(31) I think I would like to have it under the window next to me. So that when you realize that it is dark inside or when you want to 
have look outside that you then see it.

(31) But I doubt about where the tablet should be positioned, especially in an office. I think an app would work. I often have my 
phone on my desk, so that I see work.

(35) The feedback system is at a place at which I don’t look, it is too high. I would put it for example on the app.

(36) The position is against the light, so it is not the most comfortable one. Maybe better to have it closer to the level of the eyes. 
Because looking up is not really a natural movement.

(39) But I think it was really useful for me. You don’t need to get up and adjust the curtains. It is easy to just push a button. And 
even when you are working very hard you actually don’t care about pushing the buttons. So if it is automatically adjusted it can 
be very helpful. 

(41) I think that the arrow should be bigger to stand out if he would flicker. Another position would make a big difference. Under 
the window you would see him much better.

(42) I would probably like it somewhere else. Somewhere where you are not distracted by it but you don’t need really to make a 
change of your head. So maybe lower. So at the other window in the bottom. 

(43) I would find it more useful to have him at my desk or in my field of vision. Now you only look at it if you feel the need. You 
also need to turn your neck.

(48) I would like to have the feedback on the tablet or somewhere near my workplace, for example at the computer screen. 

The system should take over if the users forgets about it or is too busy (12)
(10) I prefer version 2b because you don’t remember to open the curtains yourself.

(11) When the shutter was down, and the sun went down and there wasn’t a lot of sun I didn’t recognize it so I didn’t put it up. So I 
think that it is very useful that it automatically went back. 

(12) So maybe down here, that would be a bit easier. So whenever I looked up to see the arrows the light kind of hurt my eyes. 

(13) Because when you are yourself too busy it is actually only pleasant that more daylight enters. 

(14) I really like that the blinds go automatically up. It was really a happy moment that more daylight then again entered the room. 
Otherwise it could be if you are busy that you are an hour in a dark room.
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(17) When it becomes darker I most of the times forget it. So I find it pleasant that they go automatically up. 

(19) It is useful that they go up and down automatically, especially when they are down completely because you cannot look out-
side. 

(20) When I was busy it could also happen that I forgot about it. So when you don’t have time it is pleasant that the system takes 
over. 

(26) Also pleasant that he goes up when it is possible again.

(31) If the blinds are closed and the light isn’t that strong anymore I prefer the system to act automatically.

(34) You don’t think about it anymore when they are closed. And when the sun is away you continue working so then it is pleasant 
that they go automatically up.

(45) When it gets bright I lower them myself but if it gets darker then I don’t feel the need to raise them again so then it is more 
useful if the system takes care of it.

(45) That was proper of the first version, that he kept still when you undertook action but also reacted when you forgot to raise 
them.

Operating the blinds should not require thoughtful consideration (15)
(2) With version 2b it felt like I was competing with the system. I wanted to act before the system. 

(4) The system can do its own thing. If he closes earlier then I will act. 

(4) I like the manual version but I prefer the automatic one. 

(5) To watch it was distracting, because I was waiting for the moment that it was showing up. 

(8) I preferred version 3, so that I don’t have to pay attention to the feedback system.

(13) When I was busy with the first version I thought this isn’t the one because I was too busy with looking at the feedback system. 

(23) I prefer I think the last one, because you don’t have to pay attention the whole time. Because you are not busy at all with look-
ing at the red arrow.

(23) With the second version (2a) you are continuously busy with that you have to pay attention.

(25) It should not be complicated, as it is a simple task. 

(28) I prefer the middle one (version 3), with no feedback system. Then I can make small adjustments. I don’t want to think about 
the problem of the sun. I want to concentrate on my work.

(29) With the second one (2a) I had the feeling that I had to pay attention and that is inconvenient.

(31) The idea of the automatic handling I like, because I am not paying attention to it. But then he has to do it right all the time.

(31) I think the doubt whether the system will act or that I should act is irritating, that distracts me more than when I would have 
to do it myself.

(33) But I like that more because you don’t need to pay attention to it continuously.

(35) With the second one (2a) I think it was annoying you had to do everything yourself. The last one (2b) was a good in-between. 

(37) I prefer the automatic version. I don’t want to be busy with it because it gets me out of the flow of my work. 

(42) I think I prefer the last one (1a) because I think it doesn’t affect so much my concentration.

(44) I prefer the third one. That is easy, you don’t have to do it yourself.

(48) If you have to operate everything yourself, it might cost too much time, especially on a cloudy day.

Decision support
The system should just support users in making a decision (17)
(4) In an office people will discuss what to do. You want to prevent that. So if you have an app on your phone it is just a voting system. 
So that nobody will complain and that they won’t start discussing. 

(5) With more people in the office it is nice that the system gives a common suggestion.

(11) The red gives the feeling that it wants to tell you but I think he is just supposed to tell me the options. 

(12) When it started getting a bit bright and then I look and if it suggests to put it down, I do that on how much I like. 

(13) I took the feedback system’s information somehow into account when making a decision. It was a kind of extra confirmation. 
Sometimes it inspired me. But it was not essential.
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(13) When the sun was bright I first had a look at the feedback system. 

(14) I would leave the arrows away. Only the squares would give enough information. Especially when you combine it with that you 
yourself have the control. You don’t need the arrows as it is still your own decision. And then you can decide what to do with that 
information.

(17) But it is nice, so that when you accidentally look at it that you see the level. I also can decide myself at how many boxes it is 
needed to do something. I would leave the arrows away. 

(21) The red and flickering was a kind of confirmation. 

(21) I liked it that it confirmed my choice, so that it was not weird what I was doing. Especially when you are with colleagues. 

(25) I prefer the first version (2a) because I wasn’t so obtrusive. It give you an indication but it doesn’t do anything.

(26) I prefer the last one, because I like it that I can look myself but that also that you can see it when the sun has become less 
strong and that you can put them up again.

(27) If I can decide about it myself then you do something once in a while but the suggestions help you in which direction to go, so 
like a helping hand. 

(29) But when the light became too bright I had a look at what the system said. I think that I unconsciously took it into account 
when deciding to lower or raise them.

(32) Or I looked at the level whether I could raise them again. 

(34) But I did look at it to check. Then I saw that I could indeed raise them.

(42) The feedback is useful because it quantifies something you probably can imagine but not really. It is a help, but if you don’t 
agree you can still change. 

(43) But it is useful to check when you doubt whether it is bright. So more as a reference or validation.

Personal comfort 
Users should be able to regulate the blinds according to their own comfort (18)
(5) Suggesting is good. But you know what is best for you. 

(7) I did not care about the system’s suggestions. I don’t care about the energy efficiency of the office, it is just about whether I 
think it is comfortable. 

(8) It was more about whether the light annoyed me when I look at the screen then whether it was really energy efficient. 

(8) I had most troubles with the blinds going up automatically. I think because I don’t experience discomfort when they are down, 
but I do when they are up and the light is shining in my eyes. 

(11) The arrows tell me what to do. But I think I can decide. 

(12) When it started getting a bit bright and then I look and if it suggests to put it down, I do that on how much I like. 

(12) It kind of fools me. Maybe it might influence me to raise or lower the blinds when it is not bothering me.

(13) But in the end it is about the experience: what do you think of the light?

(13) Energy efficiency is important to me. But you would also experience yourself when it becomes warmer. 

(14) I would regulate it according to how I experience it at that moment. 

(14) I would prefer to do it according to my own feeling. 

(14) Energy efficiency is also about comfort, because air conditioning is also isn’t pleasant for you and also makes you better. 

(19) You will experience yourself whether the light is uncomfortable. 

(20) I liked to adjust them when I thought it felt uncomfortable. 

(22) I just looked at my own job. And if I felt something had to change then I did that. 

(22) But if it discomforts me I find that more important than the energy efficiency of the building. 

(23) If the light became annoying I did had a look at the feedback system. But I did not take into account in my decision. I did what I 
found comfortable. 

(28) I prefer not to look at all, just to feel the light with my eyes.

(28) Whether I would listen depends on my feelings. It also depends on the moment. In the morning when I am a bit sleepy I pre-
fer the sun so that I can awake and become active. It also depends on the weather. When it is a very sunny day then I would listen. 
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But if it is cloudy all time I really appreciate every opportunity, so maybe I am ok with more light, even if I am a little bit bothered.

(29) It is also a personal feeling. It isn’t good for your eyes. 

(30) For my comfort it is not necessary that the system does anything. I experience myself whether it is annoying.

(31) I did not use the feedback system at all. I did see it sometimes. But I experienced that whether the blinds need to go down is just 
reaction.

(32) It was more that when the sun shined in my face that I lowered them.

(35) My eyes are also a good sensor. So if it gets too bright I do it without the feedback.

(45) You react at the moment when you cannot perform your work well anymore. 

Transparency 
It should be clear what happens outside, especially when the blinds are closed (9)
(9) The indication is good, so that it informs when the sun is really too bright. 

(12) The boxes are not necessary, but it is interesting. 

(14) I find it pleasant that the feedback system was there. Although it depends on how busy I was. If you are looking around it is nice 
to see that it does something with the information. 

(15) It was more like that you sometimes had a look at it and then you could see how far the level was. The arrows are not necessary 
for me. I think when you just have the system that indicates the strength of the light that it is clear. 

(16) But I think the indication is good. 

(18) I looked a couple of times when the blinds were closed to see whether I could raise them. 

(18) I like to have the suggestion. Especially when you have the blinds closed you do not realize how much sunlight there is out-
side. 

(19) With the feedback system you can see what happens outside, which you cannot see when the blinds are closed, so that is 
useful. 

(32) The levels are useful to see what is happening but the arrows I didn’t use. 

(33) I think the light feedback system is useful. Especially when it becomes darker because you don’t realize that.

(39) Sometimes it is important when you have a lot of sunlight and then the sun is gone you don’t know, whether the sun is still there 
or not. So the feedback helps a lot.

The system should communicate about its actions (in advance) (7)
(15) It went completely automatically so then you did not see it coming. 

(21) But I prefer with feedback system, so that you know when.  

(25) The feedback was clear, but I don’t know until what extent it is necessary. For the second one (2b) you would know when it 
will come down. But for the first one it isn’t (2a).

(25) With the second version (2b) it would be more of a timer when there are coming down. If it is in the tablet I would know that it 
is coming down and maybe could stop it before it happens.

(28) When it is automatic I don’t know when it is going to move. But when I change them I know I am going to change them and 
then I can take a water or something until the noise is over. 

(31) When he acted automatically I was doubting when he would go down.

(40) Especially with the first and second version I did look how much the squares were. So then I thought that either the system 
would lower them soon or that I would do that.

(45) It is very annoying that you set the blinds and that the system overrules it (version 3). You don’t see whether he misunderstood 
the commando or that he regulates on his own the energy management. 

It should be clear what the current position and angle of the system is (1)
(38) It was only not clear at which option of the angle he was set.
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  Overview of remarks of participants per reason for preference
User group 1 (green-red)

BSsugg&green-red (10)
Because users want to be in control (3)
(12) I like it because then I have the most control. 

(24) Because you can control everything like you want to.

(18) Because I have the control over the blind system but I nevertheless have the suggestions. Especially when you have the blinds 
closed you not realize how much sunlight there is outside

Because the automatic actions of the other version are conflicting with the users’ preferences (4)
(14) When I was busy with the first version I thought this isn’t the one because I was too much busy with looking at the feedback system. 
But after using the other two I do prefer version 1a because I prefer to have the control myself because I prefer more light. With the oth-
er versions when they went down they went fully down. I preferred to have it at 50% so that I had enough daylight. 

(22) I am someone that wants to have control. With systems that work extremely well and fits with my preferences I like to hand it over 
to the system. But now I have the feeling that the other two versions did not do it like I wanted it. That’s why I prefer the situation in 
which I can regulate it myself.

(40) Because I like to have some sunlight when I am working. I don’t want it to be completely away. And I had the idea that the system 
did that.

(46) Because I find the automated ones not suitable. 

Because the user does not want to be distracted by automatic behavior (3)
(16) It was the most calm. 

(30) I prefer to have the system quiet. For my comfort it is not necessary that the system does anything. The only source of interruption 
is noise. So if there would be no noise the automatic version would be fine. 

(42) Because I think it doesn’t affect so much my concentration.

BSsugg+action&green-red  (11)
Because users want to be in control (2)
(2) I prefer to control the blinds myself

(6) For me it is better to do it myself. 

Because users want some control themselves (3)
 (38) Especially the part that he goes back up again, I find that very pleasant. But the fact that he goes down completely I find annoy-
ing. So I would like to have control about that myself.  

(32) Because then the system would react if I didn’t. He acted like the choice was more up to you, that was fine. 

(48) I would expect the system to know what is best, but it would be better if I could also influence that myself. But a system for forever 
I would prefer option 2, so partially automatic and partially self control.

Because users like to be informed (3)
(10) When you close the curtains the blinds turn around and then the sun shined in my eyes. Version 3 was also ok, but it is good see a 
bit level.

(26) Because I like it that I can look myself but that also that you can see it when the sun has become less strong and that you can put 
them up again. 

(44) That is easy, you don’t have to do it yourself. You also had the indication how bright the sun was. 

Because users do not want to take care of the blinds continuously (2)
(20) So that I did had the light feedback but that the system worked automatically. Because I liked it to adjust them when I thought it 
felt uncomfortable but when I was busy it could also happen that I forgot about it. So when you don’t have time it is pleasant that the 
system takes over.

(34) Especially because you see when they are closed how bright the sun is. You don’t think about it anymore when they are closed. And 
when the sun is away you continue working so then it is pleasant that they go automatically up. And also that you get feedback about 
when the sun is away. During work you don’t think about it and then you don’t want to need to look at it continuously. But in some 
situations you would like to have the control yourself. But I prefer to lower them myself than raising myself. 



105

Because the automatic actions of the other versions are conflicting with the users’ lighting preferences 
(1)
(36) I prefer the second one (1b), so the automatic. Although I find the reaction of it way too slow. The first one was very unpredictable 
and was going from one extreme from the other one. The last one was manual, so what is the point of indication if there is no reaction to 
it. 

BSoriginal (3)

Because users do not want to put effort in regulating the blinds (2) 
(4) The system should operate automatically, but according to your preferences so that you only have to correct rarely.

(8) So that I don’t have to pay attention to the feedback system. So that when it is too bright that they go down automatically and 
up again when it isn’t that bright anymore. 

Because users want to concentrate on their work (1) 
(28) Then I can make small adjustments. I don’t want to think about the problem of the sun. I want to concentrate on my work. 
When I hear the sound I am remembered that I should do some small corrections. 

User group 2 (red-flickering)

BSsugg&red-flickering (10) 

Because the automatic actions of the other versions are conflicting with the users’ lighting preferences 
(5)
(5) I like it to have the light feedback, to have the suggestion. I did not like version 2b, because in my opinion it was too strict. Maybe 
it is personal. I like to get light and as much sun as possible. 

(7) We have at home also such blind systems who go down when you don’t want them to, that is really frustrating. So I just want to be 
in control myself.

(9) Because with the other versions the blinds go down while I think the lighting conditions are good.

(13) Because I notice that as soon as he takes over he makes other choices than I want so then I am constantly busy correcting 
instead that I am happy with what he does. 

(41) In this exact form I think I would prefer the second because I don’t need them to go up. That should only occur if they go back to 
the preset at which they were.

Because users want to be in control (and to be supported) (2) 
(25) Because it wasn’t so obtrusive. It give you an indication but it doesn’t do anything. The others were like doing their own thing.

(3) I did not like the system to be in control. I have a preference for version 2a because I like it that the system is involved. I find 
version 2a the most comfortable. 

Because the user does not want to be distracted by automatic behavior (1)
(15) Because I am not quickly irritated by the light, but the moving of the automatic thing distract me much more.

Because users want to concentrate on their work (1) 
(27) I prefer the version that doesn’t do it automatically but does suggest. I think the automatic was obtrusive and therefore I was 
busy with it in my head, while I actually want to be busy with my work. Automatically it sometimes also went wrong, then it went 
to a position that I did not prefer. If I can decide about it myself then you do something once in a while but the suggestions help you in 
which direction to go, so like a helping hand. 

Because users like to be informed (1)
(21) I prefer the second one (version 2a). With version 3 you just had them stay at 25%, because it causes more trouble when the sun 
shines too much than too little. But I prefer with feedback system, so that you know when. 

BSsugg+action&red-flickering (11)

Because users do not want to take care of the blinds continuously (7)
(11) The second was ok, but for example when the shutter was down, and the sun went down and there wasn’t a lot of sun I didn’t rec-
ognize it so I didn’t put it up. So I think it is very useful that it automatically went back.
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(19) It is useful that they go up and down automatically, especially when they are down completely because you cannot look to out-
side. So the automatically going up anyway.

(23) I prefer I think the last one, because you don’t have to pay attention the whole time, that it goes automatically. Because you are 
not busy at all with looking at the red arrow. 

(31) If the blinds are closed and the light isn’t that strong anymore I prefer the system to act automatically.

(33) I acted every time before the system. But I like that more because you don’t need to pay attention to it continuously.

(35) I think the first version was just too annoying. With the second one I think it was annoying you had to do everything yourself. 
The last one was a good in-between. (39) Because it gives me feedback and sometimes also tries to adjust if I am too busy with my 
work I may forget about it. I didn’t think it was rude, it was good enough. 

(45) Especially because of the principle. When it gets bright I lower them myself but if it gets darker then I don’t feel the need to 
raise them again so then it is more useful if the system takes care of it. That was proper of the first version, that he kept still when 
you undertook action but also reacted when you forgot to raise them.

Because users want some control themselves (2)
(17) Because I like to decide myself how high or low the blinds are but especially when it becomes brighter. When it becomes darker I 
most of the times forget it. So I find it pleasant that they go automatically up. So in principle that I can decide it myself but when I am 
busy with something that the system does what he should do.

(47) Because the blinding systems try to help you. It is a bit more advanced than the other two. Still it is possible to select what you 
prefer. It is more comfortable. You can just keep on working and you wait for the blinds to reach the automatic value. And then when 
you are not satisfied you change it, that’s why I prefer it.

Because its automatic behavior is most in line with the users’ lighting preferences (1) 
(43) Because unless the feedback system at which you look rarely it reacted slower than the third one. He reacted more to my need.

BSoriginal (3)

Because users want to concentrate on their work (1) 
(37) I don’t want to be busy with it because it gets me out of the flow of my work. If it is wrong I will correct it later on again.

Because users do not want to put effort in regulating the blinds (2) 
(1) When I am in control myself I look at the measurer the whole time. I prefer the fully automatic version. 

(29) With the last one you don’t have to do any time something, it costs the least effort.
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Participant 1

• When I am in control myself I look at the measurer the whole time. I prefer the fully automatic version
• I think it is nice that the feedback system gives you a suggestion
• How to solve this in offices with flex workplaces?
• Also, how to deal with different wishes when there are more users in the office?
• I think the solution could be to have localized control, maybe on the phone?
• Whether it attracts attention will depend on how much people look around them. 
• I only look at the feedback system when it is relevant
• What if there is a very wide row of windows?
• How can you make it personally? Because if one user adjusts the blinds it will affect the whole office
• I find it too much effort to stand up from my chair and walk to the knob. 
• If the light bothers you, you want to be able to control it yourself.
• I think the tablet is very clear
• The system should learn from the feedback of the user
• The light feedback system did not attract attention, but I did look at it as I was interested in it. 
• I would like to be informed about whether it affects the energy efficiency in the office. 
• Version 2b felt introvert to me, I expected something to happen. 
• Version 3 felt most assertive to me. 
• LEDs weren’t annoying, they didn’t stand out that much. 
• I think it would be nicer to have them under the window. 

Participant 2

• I find the light feedback important. It helped me. 
• I prefer to control the blinds myself
• Maybe in the beginning it is nice to control it yourself, but if you then experience that it works good, the automatic 

version is fine. 
• I was not able to concentrate on the task in the beginning. 
• When it became brighter I had a look at what the system was doing. 
• One time it was already too bright for me while the system did not do something yet. 
• Version 3 stayed out but still made what it wanted. 
• With version 1b it felt like I was competing with the system. I wanted to act before the system. 
• Version 1a was just telling me. 
• The lights were ok. 
• If you would place the feedback system under the window there would be stuff before it. 
• I would not want the feedback system under the window, as I don’t want to be informed all the time. The system is also 

now quite noticeable. 

Participant 3

• I did not like the system to be in control
• I have a preference for version 2a because I like it that the system is involved. 
• It is not really like with the real sun. With the blinds down for 25% the sun is now already covered. 
• I would like to have a distinct option for automatically on the tablet. 
• The system should learn from my preferences. It should see the pattern of the user. 
• I would appreciate version 2a more when it displays the UV radiation
• I think it flickers too much, that is annoying. 
• It should not be red all the time. 
• Having the feedback system on the tablet would be more subtle. 
• I find version 2a the most comfortable. 
• It felt 3 times like the light did not change that much. 
• I would like it that they do not move up and down automatically but only change their angle. 
• If the light feedback system would be under the window it would be too annoying. It already stands out.
• The light feedback system should be more concealed so that you can look at it when you want to. 

Participant 4

• Summarizing, I just like it when you are able to set manually what you want. The system should operate automatically, 
but according to your preferences so that you only have to correct rarely. 

• I like the manual version but I prefer the automatic one. 
• I actually did not look at the light feedback. Sometimes it was like ‘O there is an arrow’, but I didn’t take into account 

when making my decision. 

  Complete interview
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• I would for sure don’t add more options than this at the tablet, this might already be too much. 
• Furthermore I think the way such a system operates, maybe it should be investigated more how the system is 

automated. So not only looking at the strength of the sun but also at the cloudiness. So that more factors are taken into 
account. Then you also don’t need to correct that many times. 

• If you apply this to an office, so where you have a boring office setting, people will discuss what to do. You want to 
prevent that. So if you have an app on your phone it is just a voting system. So it just takes into account how many 
people want it a certain position and the system than calculates what the most preferred position is. So that nobody 
will complain and that they won’t start discussing. 

• The feedback system did not attract attention. Imagine, it would be positioned lower, or on your computer screen, or 
even on the app. So you let the app tell what the intensity of the sun is then you have a kind of feedback and you only 
want 50% then you have the feedback that the sun is really too strong. 

• Such a system could measure whether it is harmful for your eyes yes or no. Then you can act according to that. But he 
should act automatically. 

• The system can do its own thing. I prefer to have it open for a longer time. If he closes earlier then I will act. So he 
should be a little reserved.  

• This system could be part of a total package. So for example with the hue thing. So that you have a whole office 
management system. 

• I know another project where everything occurred automatic and there everybody was just complaining. The 
correcting part resulted in a lot of frustrations. 

Participant 5

• I like it to have the light feedback, to have the suggestion. But I think that as I knew that I was supposed to look it. It 
wasn’t what you supposed to do in an office. It was a distraction so to say. 

• To watch is was distracting, because I was waiting for the moment that it was showing up.  
• I did not like version 2b, because in my opinion it was too strict. Maybe it is personal. I like to get light and as much sun 

as possible. But I can understand that in an office you can’t have that feeling over a long period because you have to 
work. It could be bad to have too much light in, even if you don’t realize it. 

• The thing is that it went completely down. It would understand if they go down 25% for instance, to just get rid of the 
extra light. But going down to a 100% is too much difference. And I was really, like my eyes did not had time to adapt to 
the change. I mean they go down quite fast, as a normal blinds. It is too fast for the eye. But if you do it yourself in the 
mean time you do it yourself. I guess it is also in the mindset. 

• My reaction was to put the blinds back up. 
• Version 3 was more suitable for a home studio, where you can adjust yourself to the situation. Then you maybe don’t 

really need a light feedback. 
• But if I have to imagine an office with more people, then it could be quite useful. With more people in the office it is 

nice that the system gives a common suggestion. If employees are far away they can however not see the feedback 
system. 

• The feedback system did not attract attention when I was looking at the screen. When I was reading the book. You 
realize when it start moving, but not before. You don’t notice it when you look at the screen. 

• With a glary sky it would be good to have 25% and 45 degrees angle, but still keep the light coming in. 
• What is for instance like was the 75%, it doesn’t look really useful. 
• The arrows did not felt obtrusive. For me it was about the time span. If I had no suggestion. But in the way they 

suggest. Absolutely not obtrusive. 
• Red signals ‘something is wrong’. I mean in Europe it is the alarm. The red says something must be done. 
• When the feedback system would be under the window I would look more to it because it is on the eye height. I think 

it would be too distracting if the feedback system would be under the window in a normal work environment. You also 
don’t really need it. Suggesting is good. But you know what is best for you. If you in that moment need extra light you 
put them up. So the best thing is to have them up there, as it is now. 

• But in a normal situation I have a job to do, so I won’t look it at every 3 seconds. I am 90% sure that it is the best 
position. 

• For the private office the version with the suggestion would not be the best. If it is just me then I can decide whatever I 
want. But if you are already with two or three people, then yes. If there are more than me I cannot decide for everyone 
else. Then it is good to have a common suggestion. 

Participant 6

• My general impression is that it is pretty ok I think. 
• It is not an automatic thing. When I am at my desk, on my job, the outside effect. 
• Because of the sound I feel that it is automatic change. 
• I don’t enjoy when I have too much light, my eyes need a little dark, not so much. Because of that for me the most 

important thing is that the light doesn’t shine directly in my eyes. Because of that I always pick 25 or 50%. I need the 
light but not direct. 

• For me it is better to do it myself. 
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• When it is totally darkness it could be already time to go home. It important to see that feedback from outside. 
• I did not notice the arrows. The feedback system wasn’t distracting me. 
• If it is down you can see it better. But I would not like to see the feedback system the whole time. 
• The tablet worked fine. 
• I think the automatic version is aggressive. Because people normally like the sun. Maybe because I know what I have to 

expect here. 
• I may think differently about it when I have used it for a while in the office. Then it might not be such a big deal that it 

works automatically.  

Participant 7

• We have at home also such blind systems who go down when you don’t want them to, that is really frustrating. So I just 
want to be in control myself. That is why I prefer version 1a. 

• With version 2b it was nice that the blinds went down when it became too bright, but I find it annoying when they go 
automatically up. I would like to do that myself. 

• I did not really pay attention to the feedback system. 
• The flickering did not attract my attention. I would find it annoying if the feedback system would be under the window. 
• I also understand it without the feedback system. If they go down there is too much sun and if they go up there isn’t 

that much sun. 
• I did not care about the system’s suggestions. I don’t care about the energy efficiency of the office, it is just about 

whether I think it is comfortable. 

Participant 8

• I preferred version 3. So that I don’t have to pay attention to the feedback system. So that when it is too bright that they 
go down automatically and up again when it isn’t that bright anymore. 

• I did look at the feedback system, especially with version 1a because they don’t go automatically down then, but it was 
more about whether the light annoyed me when I look at the screen then whether it was really energy efficient. 

• The feedback system did not attract my attention if I looked at the screen.
• It was also that first it remained at one square very long and then suddenly it was red. 
• I think I would pay more attention to it when the feedback system would be under the window because you would see 

it earlier. It could distract me when the weather is changing a lot because then the lights go from left to right the whole 
time. So then it should be adjusted so that it won’t change too much. 

• With bad weather the blinds should not go up and down very often. 
• I did listen when the arrow as red, then I thought ok, lets put them down. But with the up arrow I did not really listen 

to its suggestion. 
• I had most troubles with when the blinds went up automatically, not really with the going down. I think because I don’t 

experience discomfort when they are down, but I do when they are up and the light is shining in my eyes. 
• The blinds went fully automatically, but I would not put the blinds lower than 50% anytime. 
• On my university we also have such blinds and those go sometimes 3 times in half an hour up and down completely. 
• It would be nice if they could make less noise. 
• The tablet is very handy.  

Participant 9

• I prefer version 2a, because with the other versions the blinds go down while I think the lighting conditions are good. I 
had this especially with version 2b. That although there is less change the blinds go down nevertheless. 

• They also distracted me. Especially when you already had set them yourself then you had the idea that it is good. 
• The arrows did not stand out when I looked at the screen. 
• I don’t know whether the flickering adds that much. The indication is good, so that it informs when the sun is really too 

bright. I had the idea that it wasn’t set right. But in the case that it is set right it is good that there is an indication that 
they should go down. 

• I don’t think the system would be distracting when it would be positioned under the window. In this setting the sun 
changes a lot in a short time period. But in real the level will not change that much so there won’t happen that much 
and thus don’t bother you that much. 

• I don’t think the flickering is too extravert.  
• I think it is good when the feedback system is present. It should give a clear signal. 
• Now the system flickers immediately when the sun becomes stronger. But it would be applied in reality then it should 

not happen immediately. For example when there is just a gap in the clouds and the sun breaks through for only a very 
short moment. Then it could become annoying. 

• I like the tablet. That could work. But I would also like to have incorporated an option for the other 45 degrees angle 
too, because then the sun is blocked while you still have a view to outside. I do find it important that you can look 
outside. I will never lower them fully. 
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Participant 10

• I prefer version 1b because you don’t remember to open the curtains yourself.  
• I would like to have the feedback system on the tablet, because I did not notice it now.  
• I thinks it would be even better to have the feedback system on the computer, because that would work faster. It does 

take some time to get your phone, open the app etc. 
• I thinks it would be better to have the feedback system at the same height as the eyes. For example when you turn your 

neck you see it directly then. It won’t be disturbing, I think there are many things to disturb you during working. 
• This system is maybe too much. Maybe only indicate up or down, not the sun. Because that is less disturbing. Maybe 

one light actually. When it is red close the curtains, when it is green open the curtains.  
• When you close the curtains the blinds turn around and then the sun shined in my eyes. Version 3 was also ok, but it is 

good see a bit level. Because maybe you don’t decide on what is good for the health. But with version 1a you forget to 
open the curtains. 

• The tablet is good, but maybe a slider instead of the buttons with the percentages. 
• System should react to the habits of the person. Maybe you know that when the curtains close to 100% the person sets 

them back to 50% then the system should do that himself eventually. 

Participant 11

• I did not like the whole automatic thing, because sometimes it closed the shutters all the way when I didn’t want it to.  
• The second was ok, but for example when the shutter was down, and the sun went down and there wasn’t a lot of sun I 

didn’t recognize it so I didn’t put it up. So I think it is very useful that it automatically went back.
• I never recognized that the left arrow blinked. 
• I noticed because I know that I have to pay attention. 
• During the test I was thinking it was better to have them somewhere else. But for version 2b that is not necessary 

because for me the only important thing is too know that there is not a lot of light outside now so I can pull up the 
shutters. But if it does it automatically it is alright. 

• I wouldn’t want the arrows actually, just the information. 
• The arrows tell me what to do. But I think I can decide. 
• The red gives the feeling that it wants to tell you but I think he is just supposed to tell me the options. 
• I think it is easier to recognize that someone is red and blinking like hell, but I mean if I am in the work and I don’t 

want to be disturbed. 
• The tablet was ok, although in a real context where the sun can be at different heights then I would like a slider more, 

but I don’t know for sure. 
• If I think about this red-flickering thing, if there is some health-related problem, I mean if it’s really bad for me, the 

sun on me, then I can understand that red thing, that danger. Because that it is the feeling. Would not hold for energy 
efficiency. For me that is not important. For the UV it would be ok. 

Participant 12

• I like version 1a best. I like it because then I have the most control. 
• The fully automatic version felt automatic, distant, artificial somehow, so I did not like that one that much. With 

version 1b I like the idea more, because it was either fully up or fully down. At least give me 25% and then I notice it is 
fine or I put it up or I put it down 50% or fully. So I didn’t like that too much. 

• Also knowing that it will do it automatically it made me look more at the thing and it got a little bit. While with the 
other one I was in control, so when it started getting a bit bright and then I look and if it suggests to put it down, I do 
that on how much I like and if it doesn’t bother me then I don’t get distracted from my work. 

• The colour of the lights of the feedback system are good. The only thing was that sometimes when I looked up it was a 
bit bright. So maybe down here, that would be a bit easier. So whenever I looked up to see the arrows the light kind of 
hurt my eyes. Especially when it is bright. 

• I think version 1b could be best. I like the idea of full control. I like the idea of somewhat automatic control. But maybe 
if you would a have system which recognizes my preferences 

• Version 1b could be best, but the automatic option should not be that the blinds go all the way down because I do not 
like that. This version is now too obtrusive, it makes you aware that it acts automatically. It should have automatized a 
user’s preferences, for example by having each season some weeks of trial.

• I could also imagine a tiny one, somewhere up here. A small one to let me know. It may be too distracting. But at least 
not so high, or not so close to the source of light. It might be distracting when it is right in front of me. 

• I think the tablet was great. I like to have control. I don’t think I have any complaints about that. 
• I like it with everything. The boxes are not necessary, but it is interesting. If it cuts budget, get rid of it. 
• It kind of fools me. Maybe it might influence me to raise or lower the blinds when it is not bothering me. So when I was 

always in control I didn’t use the tablet as much as when it was automatically when I had to keep looking. 
• I do take into account the information they give me. I look at it and see that it is red. I believe that it has good intentions 

with me. I like to have the option to do my way. In another situation, when the windows are not that close, then the 
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light won’t bother me as much as now when it is close to me. 
• I like it overall, I like the feedback system. 
• For the second version could be best, not the full up or down, at least go 50%. I don’t like it all the way down either, 

even when it is too bright I like a little bit of light. 

Participant 13

• I prefer version 2a because I notice that as soon as he takes over he makes other choices than I want so then I am 
constantly busy correcting instead that I am happy with what he does. 

• I also noticed that I wanted him to stay at a certain position so that the direct sunlight was blocked. That I liked the 
most. And that he then consequently does not makes sounds and does things. 

• The noise distracted me. Every time I had a look what was the matter. 
• For me it just works good to have one position which suffices a lot of different light intensities. Most of the times this 

was 25%, but sometimes I needed 50%, when it was really bright. 
• I took the feedback system’s information somehow into account when making a decision. It was a kind of extra 

confirmation. Sometimes it inspired me. But it was not essential. 
• When the sun was bright I first had a look at the feedback system. But in the end it is about the experience: what do 

you think of the light? And you don’t need to see the intensity, it is about whether it bothers you or not. For me at least. 
• Energy efficiency is important to me. But you would also experience yourself when it becomes warmer. 
• The sun was quite bright so I noticed that I would like to have them in the opposite angle than the angle he set 

automatically. Then the sun did not enter. That I really liked, so that you did not see the sun directly. 
• The arrows did not stand out, they were too far away for me. So I really had to take a look at them. But I also don’t need 

to see them. Because I notice from my work whether it bothers me and that is enough for me to operate them. 
• I think the tablet is fine. It worked good and direct. I had enough choices in positions. It was however a bit annoying 

that I had to adjust the angle every time. When you changed the position they went automatically vertical but I wanted 
them the other way around. I would like to have him stay in my preferred position. 

• I think the flickering is a bit too much. If all systems would ask that much attention.. I didn’t think it was appropriate 
for window blinds to ask so much attention of you. 

Participant 14

• When I was busy with the first version I thought this isn’t the one because I was too much busy with looking at the 
feedback system. But after using the other two I do prefer version 1a because I prefer to have the control myself 
because I prefer more light. With the other versions when they went down they went fully down. I preferred to have it 
at 50% so that I had enough daylight. 

• With version 1b I liked it that it automatically went up again. Because when you are yourself too busy it is actually only 
pleasant that more daylight enters. So, it is really the combination, but preference for more control myself than the 
system. 

• I didn’t like about version 3 that you have no idea about what he is doing as you didn’t had the signals above and that 
you had the least control. With version 1b it also only went automatically up/down at the maximum level and not in 
between. 

• I find it pleasant that the feedback system was there. Although it was dependent on how busy I was. If you are looking 
around it is nice to see that it does something with the information. But if you are busy it doesn’t really make a 
difference. Then I prefer to set it myself when it is needed, I don’t want to be interrupted by it. I don’t want it to act 
automatically without me having control about it. 

• I would leave the arrows away. I also did not think they were very clear with the first version. When the light was very 
bright you could not see them that well. That could also be caused by the angle at which I now look at them. Only the 
squares would give enough information. Especially when you combine it with that that you yourself have the control. 
So when you see that it is bright you can decide to lower them. But then you don’t need the arrows as it is still your 
own decision. And then you can decide what to do with that information. 

• The arrows became clearer after testing the first version, because you experienced them for some time then. I don’t 
see the added value of the arrows. That is maybe also because I prefer to have the control myself. I find it too obtrusive, 
also the red was giving me the feeling that I had to do something while I find the sunlight at that moment fine. 

• I wouldn’t position the feedback system in the same direction as the sunlight. I would position them in the field of 
vision. But it should still be subtle, so that it doesn’t distract you continuously. But not that you have to look up every 
time. That didn’t feel logical to me to do every time. 

• For me it is when the sun is too bright I want the blinds down. When the feedback would be on the tablet you would 
first have to open your mail or something to notice it. I would regulate it according to how I experience it at that 
moment. 

• In the beginning it was at the same time that when it was too bright for me that the system said they should go down. It 
was really the right moment, one time it just went down when I wanted to press the button. 

• I would prefer to do it according to my own feeling. 
• Energy efficiency is also about comfort, because airconditioning also isn’t pleasant for you and also makes you better. 
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If it would be about energy efficiency that would add something for me. If there really would be consequences. Also 
because you are in a room with more people then it is important, also with a look at the future, that it can work more 
efficiently. But I prefer to look outside as much as possible. 

• I really like that the blinds go automatically up. Especially with version 1b. It was really a happy moment that more 
daylight then again entered the room. Otherwise it could be if you are busy that you are an hour in a dark room. The 
automatic lowering I find less pleasant, especially that it went fully down. I would prefer to have it go down steps. For 
example that you can set this according to your preferences. 

• Tablet has enough options, not too much but also not too little. I didn’t make use of the angle options that much. But 
this may be caused by the fact that I was only doing one type of activity. 

Participant 15

• I think I prefer version 2a. Because I am not quickly irritated by the light, but the moving of the automatic thing 
distract me much more. Unless it is very extreme. But then you can take care of that yourself. 

• With the last one it went completely automatically so then you did not see it coming. I find that more annoying than 
with the first version (version 2b), because there you could see it coming. 

• Version 2b is also quite ok, but that automatic part I don’t need. 
• Sometimes he went automatically fully down and closed completely, that I also did not like. I always would like to have 

a view. 
• The feedback system was clear. I did not really notice the flickering. It was more like that you sometimes had a look at 

it  and then you could see how far the level was. The arrows are not necessary for me. I think when you just have the 
system that indicates the strength of the light that it is clear. 

• I think the position is ok. Although you have to turn your neck a little. 
• The tablet worked ok. Only I always set the blinds at the other 45 degrees angle, but that wasn’t possible. 
• I would also start turning with the blinds. If I have luxaflex I don’t put them at 50% but I lower them completely and 

then I turn them to change the light intensity. So I would like to have a slider for that. 
• I would try to have the thing make as less noise as possible. So as silent and fast as possible. 

Participant 16

• I prefer version 1b. It was the most calm. I cannot really handle that much light, it hurts to my eyes. So I have to 
squeeze my eyes often. The book also reflected a lot, so that is why I lowered the blinds. 

• Version 1a did not do anything. With version 3 it acted too much automatically. I found that annoying, I would like to 
have more control myself. I would prefer to have 75% of the control to myself and 25% to the system. I find it annoying 
to have to push the buttons every time. I would like to have the system set to my preferences. I do not want to adjust 
the whole time, that is annoying. There should be a balance. 

• People would like to have everything easy. To look up to the system and make a decision on basis of that costs too 
much effort. I would like to have it on the table as an object. So that it becomes more noticeable, also with new people. 
So that it is more friendly to interact with it. But I think the indication is good. It should be subtly integrated in my 
desktop.  Especially the looking up part is annoying. It should be accessible. 

• If you would like to set the system personally then you also want to have something personally. If it is for the whole 
space then the position is ok. 

• I think the colour change was clear. The tablet also works perfectly. The response could be more sensitive. When I 
pushed it did not responded immediately. But keep it simple. I like it that it speaks for itself. 

• I would like to have control. So when I set the blinds in a certain position I would like to have them stay there. So not 
that they immediately change, so not within an hour. I don’t like to push a button three times a day. That is why I like 
to have 75% control. I do understand that if the light intensity becomes less that they go up, I do expect that. But if the 
sun becomes brighter then it should anticipate more to what the user had set in the beginning, so when it was already 
the brightest. But that is a very personally feeling. 

Participant 17

• I prefer the last version (version 2b) because I like to decide myself how high or low the blinds are but especially 
when it becomes brighter. When it becomes darker I most of the times forget it. So I find it pleasant that they go 
automatically up. So in principle that I can decide it myself but when I am busy with something that the system does 
what he should do. 

• With the first version (version 3) I tended to do it myself, or to adjust partially what the system did. In any case I do not 
like to have them fully up or down. 

• I think the second version (version 2a) was also ok. It took a bit more effort to think. 
• If you are busy with the task you do not notice that it starts flickering. So one moment I was mainly looking at the 

squares. Like that he would flicker in a moment when a certain level was reached. But it is nice, so that when you 
accidentally look it at that you see the level. I also can decide myself at how many boxes it is needed to do something. I 
would leave the arrows away. I don’t think it really has added value. 
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• Most of the times when you look outside you look only through the lower part of the window. So if the system would 
be there you would notice it earlier. Then you maybe would also notice the arrows earlier. But in that position the 
flickering would be too distracting. But if it does something calm with the squares I don’t think it would be distracting. 

• The tables was nice. It was very clear. I did wonder whether the system took the angle into account. So when it is very 
bright and the blinds are down but open if he then also indicates something. 

• I prefer the third one because I have the control over the blind system but I nevertheless have the suggestions. 
Especially when you have the blinds closed you not realize how much sunlight there is outside. 

• I did not like the noise first of all with the other versions. The continuously, especially with version 3, the going up and 
down of the blinds. It was not distracting me, but for other people it might be. It was nonsense I think. When they came 
down the inclination changed and that it is a bit annoying, but just for a few seconds. 

• The colours are clear. The arrows are very clear too. You cannot misunderstand. The arrows are necessary for me for 
sure. Maybe not so many lights in the middle. Or maybe a number. 

• The position is quite difficult. It is not the first thing you notice. You really need to look at it. I think it would be better 
at eye level. It won’t distract me from my work. 

• The tablet is good and easy to use. The options are good I think. 
• I did not notice the light feedback. I only noticed the sunlight that it is changing. I looked a couple of times when the 

blind was closed to see whether I could raise them. When there isn’t too much light I prefer to have them up. That’s 
why I looked. But I also don’t prefer to have them go up and down continuously. I would look very seldom to them. 

Participant 18

• I prefer the third one because I have the control over the blind system but I nevertheless have the suggestions. 
Especially when you have the blinds closed you not realize how much sunlight there is outside. 

• I did not like the noise first of all with the other versions. The continuously, especially with version 3, the going up and 
down of the blinds. It was not distracting me, but for other people it might be. It was nonsense I think. When they came 
down the inclination changed and that it is a bit annoying, but just for a few seconds. 

• The colours are clear. The arrows are very clear too. You cannot misunderstand. The arrows are necessary for me for 
sure. Maybe not so many lights in the middle. Or maybe a number. 

• The position is quite difficult. It is not the first thing you notice. You really need to look at it. I think it would be better 
at eye level. It won’t distract me from my work. 

• The tablet is good and easy to use. The options are good I think. 
• I did not notice the light feedback. I only noticed the sunlight that it is changing. I looked a couple of times when the 

blind was closed to see whether I could raise them. When there isn’t too much light I prefer to have them up. That’s 
why I looked. But I also don’t prefer to have them go up and down continuously. I would look very seldom to them.

Participant 19

• I prefer the second, the automatic blinds with feedback. It is useful that they go up and down automatically, especially 
when they are down completely because you cannot look to outside. So the automatically going up anyway. In my 
opinion they went down automatically a bit too late because the light already was uncomfortable to me. 

• With the feedback system you can see what happens outside, which you cannot see when the blinds are closed, so that 
is useful. I also prefer to have some light entering from outside. As soon as the sunlight becomes weaker you can decide 
yourself to raise the blinds. 

• In the beginning I had to get used. I didn’t stood out immediately that the bar got full. But that was also because my 
attention was more directed straightforward instead of looking to the window. 

• I think the position can be improved. The tablet works via internet, so you could also have something on your 
computer screen that indicates how strong the sun shines. It would even be better if that also includes the arrows. So a 
small icon below. That would be ideal. But then you have the problem if you are with more people in a space. Because 
everybody has its own preferences. I think under the window would be better. 

• When you have it on your computer screen there should be an option whether you want to be bothered by it or not. It 
is of course very annoying to have a pop-up every 5 minutes on your screen. You will experience yourself whether the 
light is uncomfortable. 

• The tablet was clear. The angle functions I did not use. I actually don’t know why. I think when the blinds are down you 
also want them closed, so not open or something else. 

• You could now choose between 3 positions I believe. But you could also have arrows so that you can decide yourself 
the exact height of the blinds. I don’t know whether that is useful. With one position the sun may just come from under 
it.  

Participant 20

• I prefer the last version, so that I did had the light feedback but that the system worked automatically. Because I liked it 
to adjust them when I thought it felt uncomfortable but when I was busy it could also happen that I forgot about it. So 
when you don’t have time it is pleasant that the system takes over. 
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• With the first version (1a) the system never took over. I also do not want to have to concentrate on that too. Especially 
not when you are working 40 hours per week. With the second version the same holds. It is nice that the system takes 
over. But the light feedback does add value. Not only for me, but also to understand the system. 

• The lights of the feedback system were clear enough. I only doubt about the position, whether it is the best. On one 
hand you can already see yourself how bright the light is if you look outside. Under the window could be better. Would 
also hold for my own office. 

• The tablet was good. I don’t think you need more buttons to be able to choose well. For me not at least. 
• The system makes quite a lot of noise. 

Participant 21

• I prefer the second one (version 2a). With version 3 you just had them stay at 25%, because it causes more trouble 
when the sun shines too much than too little. But I prefer with feedback system, so that you know when. 

• I didn’t think the red and flickering was too much. However, I had one level before already that I thought it was 
enough and that I wanted them down. So for me he was too late, so I did not think he was aggressive. It was a kind of 
confirmation. 

• With the last version I had put the blinds at 25% but immediately after that they went down completely. But I didn’t 
want them completely closed. So the system adjusted and then you had to adjust again. 

• I think the feedback system was too far away. I would prefer to have them close to the tablet. Although normally you 
don’t have the tablet open the whole time. But it also depends on the setting. But you have the lamp there and if he 
is already too bright and you have to look what the feedback system says then you look into the light. So it should be 
more in the field of vision. 

• If you want to reduce it to one system that you would like have it close to the object, so where it is now. So maybe it is 
different if you are with more people. But then it depends who is able to adjust it. Because when that is everybody in 
the office then everybody has something where he can adjust it. So then it could be close to that. It is fine for general 
use. 

• I think only the level of the sun is enough. Maybe because I was quite early with adjusting. But I liked it that it 
confirmed my choice, so that it was not weird what I was doing. Especially when you are with colleges. When then 
someone wants them up and someone else down then you can use what the system says. 

• The tablet worked fine. First I thought there were too little options, but it was fine. Everything above 50% I did not use. 
But here you also don’t have a low sun. But the interface was clear. Only the angle of the blinds you don’t have feedback, 
so I found it difficult to know when to put them horizontally or vertically. That is quite hard to estimate, when it is 
logical to use. I once opened them when the blinds were fully down because then you had a bit more light. But I found 
it hard to estimate. So there feedback or a suggestion could also work. 

• When they went down they first turned so then the sun shined in your face. 

Participant 22

• I prefer the last one (version 1a). I am someone that wants to have control. With systems that work extremely well and 
fits with my preferences I like to hand it over to the system. But now I have the feeling that the other two versions did 
not do it like I wanted it. That’s why I prefer the situation in which I can regulate it myself.

• Also in this situation with direct sunlight I liked to set them at 25% so that I did not have direct sunlight in my eyes. 
This light amount that enters from outside is fine for me, that didn’t need to go away completely. With the second 
version that he went down fully, but I did not need that. Because then changed the light so much compared to down or 
not. I like to have the light constant. 

• If the system would know my preference I would like to have it automatic, yes. 
• I wonder to which extent this is representative for the real setting. Because if the sun increases in strength then 

the surrounding also gives more light. And here you only have one light intensity for the window. So the difference 
between 25% en 100% is that you only take away the surroundings light. 

• I did not use the feedback system. I did not pay attention to it. I just looked at my own job. And if I felt something had 
to change then I did that. Unless the system already did it. 

• The tablet is useful. I really see this as the first step to the Internet of Things. I think that is amazing, that you don’t 
need to get up. So when I am at the other side of the living room I can just grab my phone and click, it works. I want 
that at home too. There were enough options. 

• I used the angle option two times. One time to get rid of the direct sunlight. Later on the system put the blinds to 100%, 
which I found to dark, so I putted them horizontally for the surroundings light. 

• I do think the energy efficiency of a building is important, but I doubt about the influence of the windows. But still, if it 
discomforts me, then I find that more important. I wouldn’t be interested in UV radiation. 

• Because the influence of the surroundings light was limited I think it was exaggerated that they went down to 100%, 
that did not bothered me. 

• I know looked mainly downwards, so I wasn’t bothered by it that much. Unless I looked at the screen. 
• If they would be down 100% and the angle would be horizontal, that would maybe be relevant for the energy 

efficiency. 
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• Then you also recognize that there is a large difference in light. You go from coloured light to LED, which is very white. 
Then you recognize that the colour is changing. 

Participant 23

• I prefer I think the last one, because you don’t have to pay attention the whole time, that it goes automatically. Because 
you are not busy at all with looking at the red arrow. 

• The feedback system is too high. You don’t notice it when you look at the computer screen. I think I would to have it 
under the window. I don’t know whether it then will be too distracting. 

• The squares are useful. With the third system the red arrow might not be necessary because you notice yourself when 
they go automatically down or up again. For me the red arrow is not necessary. Red light is also quite distracting. 

• With the second version (2a) you are continuously busy with that you have to pay attention. 
• It is useful that it works automatically but sometimes you also don’t agree and then you are too busy with adjusting. 
• I had enough options with the tablet. I didn’t miss anything. 
• The arrows were clear when you had a look at them. 
• Maybe you could give more options. So that you have one image of the window and that you can choose the exact 

percentage yourself. But this is also clear. But I would like that, then you are able to set it even more precisely like you 
would like them to have. But it also depends on how the sun is positioned. Now it works fine. 

• I did not use the angle that much. When the sun shined very bright I put them at 25% so that the direct sun was 
covered. I like to have a lot of daylight, but I don’t want to look in the sun. 

• If the light became annoying I did had a look at the feedback system. But I did not take into account in my decision. I 
did what I found comfortable. 

• When it would inform me about the UV radiation and if it would be at eye height then I would take it into account in 
my decision. 

Participant 24

• I prefer the last one because you can control everything like you want to. I find it annoying that they went down 
completely. The sun was quite high so a little bit down was enough. 

• With the other version it showed the lights but then they went down still. I would adjust the time, so that they would 
go down only after 5 or 10 minutes. 

• Sometimes it was completely yellow, I didn’t knew what to do with that. There were no red arrows. Probably I already 
lowered them but I didn’t know whether that was right. 

• I would like to have feedback system down. Because now you had to look up and you looked into the sun which was 
very bright. I don’t think it would be distracting as long as they don’t flicker. The light could then also be less bright. 

• Both the boxes and arrows are ok for me. If you should let something away then it would be the arrows. But it is fine 
like this. If you only have the arrows you don’t know how much boxes would be lighted up. 

• The tablet was pleasant. I had enough options. 
• I always put the blinds horizontally. Because then the most light entered but I was the least irritated by the sun. 
• I would have made different choices if the sun would be low, then I would put them lower. 
• They make noise. 

Participant 25

• I prefer the first version because it wasn’t so obtrusive. It give you an indication but it doesn’t do anything. The others 
were like doing their own thing. With the second you at least know when it is going to happen, but with the other, that 
one is just doing it. It becomes a little bit annoying. None of them had an option. It were prefixed options. There was no 
in between. I would like to have a slider. I just want to block the direct song, not the whole thing. 

• The feedback was clear, but I don’t know until what extent it is necessary. For the second one you would know when it 
will come down. But for the first one it isn’t. I did not take it into account when making my decision. 

• Because all the yellow was the same, it wasn’t increasing. That could be better. Maybe a transition from yellow to red. 
Then you wouldn’t need the arrows. 

• Maybe the location. It is where the sun is. If I look through the window where the sun is so I will know how much light 
there is. If I am not in the office and I have something that is sensitive to heat, for example chocolate, then it would be 
nice to have the one that goes up and down by itself. The boxes could also be in the tablet. Or more in my field of vision. 

• For the first version I would be controlling it and know when the light is disturbing me. With the second version it 
would be more of a timer when there are coming down. Then I don’t know whether it is necessary. I can see myself 
whether the light is bright. If it is in the tablet I would know that it is coming down and maybe could stop it before it 
happens. Or that it just makes it down, if I am not there. 

• But as well, because of the tablet or the program, it has a delay. So it is not that when you press the button it goes up 
or goes down, but when you press it it took a while. That was annoying, because I didn’t know whether it worked and I 
just start doing things. As well with the tilting it was prefixed. Sometimes it is not like a specific degree, but it depends 
on the sun and the sun changes the whole year around. To just block the direct light. A slider would be nice too for the 
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angle. It should not be complicated, as it is a simple task. 
• Maybe a learning pattern. But that also depends on the sun and the sun moves. What I notice in our office is that I 

never completely put them down but just to block the direct sun. But that is not the same every day. 

Participant 26

• I prefer the last one, because I like it that I can look myself but that also that you can see it when the sun has become 
less strong and that you can put them up again. 

• The second one went much lower, almost completely down, than I wanted. I would think that there could also enter a 
little light from outside. 

• With the last one I thought it was ok that he went automatically, as long as they do not completely close. Also pleasant 
that he goes up when it is possible again. 

• I did take the feedback into account in my decision. 
• I couldn’t really see very well the last arrow. Maybe it is nicer to have it right in front of you. But maybe it would 

distract me. Especially because the lights show up the whole time. 
• The tablet was very pleasant. Often when I put them at 25% it showed to be too less so then I had to put them to 50%. 

But it worked very smooth. 
• I did not use the angle options. He already did it fine by itself. He was closed them completely already. 
• I think that is mainly efficient for the going down and not for the going up. Both the feedback system but also the 

automatic working. Because he goes down automatically too far. 
• I prefer the version that doesn’t do it automatically but does suggest. I think the automatic was obtrusive and therefore 

I was busy with it in my head, while I actually want to be busy with my work. Automatically it sometimes also went 
wrong, then it went to a position that I did not prefer. If I can decide about it myself then you do something once in a 
while but the suggestions help you in which direction to go, so like a helping hand. 

• I think the feedback system was useful. When the sunlight was very bright it didn’t really stand out. So maybe the 
extremes could be made more clear. 

• The levels were more useful than the arrows. I actually didn’t look at the arrows. It was more like that the levels 
indicated that it was much sun so then I looked outside and that was indeed true, so then I lowered them. I find it a pity 
when it acts by itself. 

• I would prefer to have the feedback within my computer reach. But now you have to look at it. And maybe a small one. 
You now also have to first look into the sunlight. Or it should be more subtle but more extreme too. So that I can see 
from the corner of my eye that he is blinking very fast. 

• The tablet was fine. I did not have enough options. Between 25 and 50% I would like to have a middle option. I think 
that is a very big step now. With 50% I thought it was already quite dark and 25% was just too little. I think it was 
annoying that he turned automatically. I think he should be at the angle you put him on and only change that if you 
want that. So that he remembers the tilt when you change the position of the blinds. 

• I use the angle when the sun was bright, I put them then vertically. 
• Imagine that this is a meeting room. Then you will not use a computer or tablet. Then attached to the wall is easy 

because that is fast. But I don’t want to stand up and walk to the other side of the room. So maybe you could have the 
tablet hang him and that you can grab it. I don’t find it annoying to turn to the wall. When it lies at your desk you are 
continuously busy with it. 

• I think the window is very naturally, it really feels like daylight. 

Participant 27

• I prefer the version that doesn’t do it automatically but does suggest. I think the automatic was obtrusive and therefore 
I was busy with it in my head, while I actually want to be busy with my work. Automatically it sometimes also went 
wrong, then it went to a position that I did not prefer. If I can decide about it myself then you do something once in a 
while but the suggestions help you in which direction to go, so like a helping hand. 

• I think the feedback system was useful. When the sunlight was very bright it didn’t really stand out. So maybe the 
extremes could be made more clear. 

• The levels were more useful than the arrows. I actually didn’t look at the arrows. It was more like that the levels 
indicated that it was much sun so then I looked outside and that was indeed true, so then I lowered them. I find it a pity 
when it acts by itself. 

• I would prefer to have the feedback within my computer reach. But now you have to look at it. And maybe a small one. 
You now also have to first look into the sunlight. Or it should be more subtle but more extreme too. So that I can see 
from the corner of my eye that he is blinking very fast. 

• The tablet was fine. I did not have enough options. Between 25 and 50% I would like to have a middle option. I think 
that is a very big step now. With 50% I thought it was already quite dark and 25% was just too little. I think it was 
annoying that he turned automatically. I think he should be at the angle you put him on and only change that if you 
want that. So that he remembers the tilt when you change the position of the blinds. 

• I use the angle when the sun was bright, I put them then vertically. 
• Imagine that this is a meeting room. Then you will not use a computer or tablet. Then attached to the wall is easy 
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because that is fast. But I don’t want to stand up and walk to the other side of the room. So maybe you could have the 
tablet hang him and that you can grab it. I don’t find it annoying to turn to the wall. When it lies at your desk you are 
continuously busy with it. 

• I think the window is very naturally, it really feels like daylight. 

Participant 28

• I prefer the middle one, with no feedback system. Then I can make small adjustments. I don’t want to think about the 
problem of the sun. I want to concentrate on my work. When I hear the sound I am remembered that I should do some 
small corrections. 

• With the feedback I don’t like because I continuously have to look at that. I prefer not to look at all, just to feel the light 
with my eyes. 

• It could also be on the screen, on the tablet, or on the phone. It would be better to have a program at the screen that 
indicates it. It was not too much effort, but it requires to think about. Normally you react when you have some problem 
with light. 

• I don’t feel that the automatic one is adjusted to my taste. So maybe there is a possibility that it can be adjusted 
individually. 

• Just maybe the lights, something on the computer. Maybe the arrows is better, just green and red for up and down. 
Whether I would listen depends on my feelings. It also depends on the moment. In the morning when I am a bit sleepy 
I prefer the sun so that I can awake and become active. It also depends on the weather. When it is a very sunny day 
then I would listen. But if it is cloudy all time I really appreciate every opportunity, so maybe I am ok with more light, 
even if I am a little bit bothered. 

• The tablet is great. It is enough. I don’t miss any options. It would be easier maybe if it is an app on the phone or just on 
the keyboard. 

• The noise could be improved. When it is completely automatic it is annoying because it is moving. But if it is for a 
longer time in the same position it is ok. Then it is not such a trouble. When it is automatic I don’t know when it is 
going to move. But when I change them I know I am going to change them and then I can take a water or something 
until the noise is over. 

Participant 29

• I prefer the last one. With the second one I had the feeling that I had to pay attention and that is inconvenient. With the 
last one you don’t have to do any time something, it costs the least effort. 

• I think the red-flickering is unfriendly. And it isn’t in your field of vision, so if you aren’t busy with it. I don’t think I 
would pay attention to it. But when the light became too bright I had a look at what the system said. I think that I 
unconsciously took it into account when deciding to lower or raise them. 

• Just the level would be better. Only the arrows would give less information. And with the levels you can decide yourself 
when you think it is too much. It is also a personal feeling. It isn’t good for your eyes. 

• I think the position is fine. It is also not something that you would put on your desk. But maybe under the window is 
indeed more logical. 

• The tablet worked very well. I had enough options. I think it was stupid that when they go down that they are first 
open and then turn around, so that it is still very bright. Then the sun shines directly in your face. 

• I think it makes too much noise. I would really be annoyed by that. The first time it upset me a bit. Especially in big 
offices when they move a lot it is annoying that they have to make so much noise. 

Participant 30

• I prefer the last one. I prefer to have the system quiet. For my comfort it is not necessary that the system does anything. 
But for the energy efficiency the people of the building are allowed to overrule this. 

• When I experienced how often he was doing I did more in the next experiment.
• I experience myself whether it is annoying. But if we have priority to take the energy efficiency into account, I will be 

judged on that or something, then it is useful. 
• Only when I am here alone to work and the only factor in my work is my comfort, then it is not useful for me. 
• I had to look at the feedback system. But I would not want it somewhere else, I think he would be more intrusive then. 

But if he should be intrusive then it should be somewhere else, then this was not enough. If energy efficiency is my task 
I would want it somewhere else. 

• The buttons did not react immediately. But furthermore it was fine. With the options for the angle you had horizontal, 
vertical, 45 degrees, but not which direction vertically. They can also be turned the other 180 degrees. I saw it as a 
between step. 

• The only source of interruption is noise. So if there would be no noise the automatic version would be fine. 
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Participant 31

• I prefer the last version. I did not use the feedback system at all. I did see it sometimes. But I experienced that whether 
the blinds need to go down is just reaction. I think the sun is annoying, so I lower them. If the blinds are closed and the 
light isn’t that strong anymore I prefer the system to act automatically. But I don’t like it at all when they are completely 
close, it feels like I am locked in. So I prefer to have the last part open, I find that more pleasant. The idea of the 
automatic handling I like, because I am not paying attention to it. But then he has to do it right all the time. It depends 
on where the sun is positioned. 

• When he acted automatically I was doubting when he would go down. I started to find the sun irritating, so then I 
was thinking whether I would already click on the tablet. But when I waited for a few more seconds he went down 
automatically. So when he waits a bit too long it becomes irritating. Then the position is very determining in how I look 
into the sun. But if that isn’t realizable it would be better that there is no automatic behavior because then you will also 
not doubt. I think the doubt whether the system will act or that I should act is irritating, that distracts me more than 
when I would have to do it myself. 

• I only looked at the feedback with the first version, but that was more out of curiosity. I would take it quicker into 
account when it was in my field of vision. Now you have to look at it very deliberately. 

• The red-flickering arrows is for me too much. A light that varies in the extent to which it is dimmed could indicate 
whether it is light outside or not. 

• I think I would like to have it under the window next to me. So that when you realize that it is dark inside or when you 
want to have look outside that you then see it. Maybe it is the same as with Buienradar, at which people look while they 
also could have a look to outside. 

• If it also about warmth or energy efficiency then it should be automatic. 
• I often have the idea that the systems in our office do not work. At very bright moments when the sun shines from 

behind me and shines on my screen we lower the curtains instead that the system outside does something. 
• I think the tablet worked fine, because when I press on the knobs that they have now nothing happens. So then I 

always have the feeling that I do something wrong. It has the option to be automatic or not. But when it is on automatic 
I don’t know whether it should do something or not. But this is clear. But I doubt about where the tablet should be 
positioned, especially in an office. I think an app would work. I often have my phone on my desk, so that I see work. If it 
would be on my computer I would like to have it positioned just like the volume mixer. 

• Maybe you could also show the feedback on the app. That you give an advice there. Also because you could give more 
information there. Because I did not think about the role of the warmth at all. Maybe also the influence on the energy 
efficiency. Maybe that you also have control over how automatic the system is. So that for my personal workspace I 
can decide myself if I found an option that works for me. But if I could choose that I can do the lowering myself and the 
raising automatically, then I could maybe find a pleasant modus there. If I would know that it is difficult for the system 
to do something with the direction then it less of a problem. 

• Sometimes they turned around completely. Then the sun shined in my eyes. 
• I didn’t find the system calm at all because of the noise. 
• When I had them at 25% I needed to lower them to 50% because it was too bright on the desk. 
• You also have systems that go in segments. With houses that have stained glass they have the system halfway 

positioned. So that you can place the segment where you would like it to have. So for example when you live directly at 
the street that you want them low so that people cannot look inside but that you still see the upper stained glass. With 
that kind of system you could exactly block the part where the sun is. 

Participant 32

• I prefer the last one, because then the system would react if I didn’t. The blinds did not go up too early. If he went down 
I could indicate in advance which angle I would like to have, that he did remember. Although he was sometimes too late 
with going down, then I lowered them myself. 

• With the first version I just put them at 25% and they could remain there, that was fine.
• The second one reacted quite direct. He also went up completely when the sun was still too bright. It was difficult to 

indicate my preference here. 
• With the second one I could say to go the down to 50% but then he didn’t approve and lowered them completely. While 

with the third one that was fine, because you reacted, and he let them be at 50%. He acted like the choice was more up 
to you, that was fine. 

• I didn’t use the feedback system that much. I only had a look when I lowered them to see how bright the sun was 
actually. 

• The levels are useful to see what is happening but the arrows I didn’t use. It was more that when the sun shined in my 
face that I lowered them. Or I looked at the level whether I could raise them again. 

• The tablet was quite easy. With the angle I would like to have the other 45 and 180 angle. But it would be nice to 
have something of personal preference, that you can indicate that you want them to be lowered more for a certain 
percentage. Or that the system react itself to the position of the sun. 

• Participant 33
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• I prefer a version with a light feedback system. But I didn’t realize that with the first version he also acted for me 
automatically. I acted every time before the system. But I like that more because you don’t need to pay attention to it 
continuously.

• With the last one he adjusted automatically but not according to how I find it pleasant. He lowered them completely 
and fully closed and he also went up completely when I thought it was still too bright. 

• I think the light feedback system is useful. Especially when it becomes darker because you don’t realize that. You do 
experience it when it becomes brighter, but not darker. 

• I think the red-flickering was aggressive. It felt like I really had to lower them. It indicated the urge. I also listened to it 
so it did work. 

• I think the position is good because it isn’t continuously in your field of vision. But then you also don’t look at it that 
much, especially when you are really at work. But I also would find it very annoying it would be next to your screen. 

• I think the tablet was very pleasant. I think the options were good enough. 
• The last version could be fine if he would remember my preferences. So that he keeps him horizontally. Or that he 

doesn’t go down completely with bright sun. So more a personality. So that he listens to what you do. 
• The noise does distract you so much. 

Participant 34

• I prefer the first version. Especially because you see when they are closed how bright the sun is. You don’t think about 
it anymore when they are closed. And when the sun is away you continue working so then it is pleasant that they go 
automatically up. And also that you get feedback about when the sun is away. 

• During work you don’t think about it and then you don’t want to need to look at it continuously. But in some situations 
you would like to have the control yourself. But I prefer to lower them myself than raising myself. 

• The feedback system was clear, but I don’t know whether its position is good. I think it should be more at eye height. 
Because you don’t look at it that often. I don’t know whether it would be distracting. Or maybe just a bit lower. Because 
now you have to look very much up.

• I think the tablet was good. I did understand him. But it is annoying that you always need to have the tablet near you. 
When he goes down the blinds remain in the same position. But to really block the sun I wanted them different. So 
then I had to turn them around. So I first had to push the middle button and the last. It wasn’t really clear how to do 
that. Eventually it worked but I may have performed more actions than necessary. But the options for the positions 
were very clear.

• I would never want it completely automatic. Especially because it is personally. Because one time you like the sun very 
much while the other time it bothers you. It also depends on whether you like the sun very much or not. 

Participant 35

• I prefer the last one. I think the first version was just too annoying. With the second one I think it was annoying you 
had to do everything yourself. The last one was a good in-between. 

• The first one made it too soon too dark. 
• I didn’t really look at the feedback system. It was just about the feeling of the light. But I did look at it to check. Then I 

saw that I could indeed raise them.
• The levels were useful. 
• I would like to have more options for the tilting. When the sun was very bright the 45 degrees angle was still to open. 

But completely close I don’t like, so I would open them a little. 
• The feedback system is at a place at which I don’t look, it is too high. I would put it for example on the app. Under the 

window I would look at it earlier. At home I would never look up. It could become annoying then, but I don’t know. 
Now the red-flickering didn’t attract attention. Only the squares would maybe be better, they aren’t that bright. 

• Participant 36
• I prefer the second one (1b), so the automatic. Although I find the reaction of it way too slow. The first one was very 

unpredictable and was going from one extreme from the other one. The last one was manual, so what is the point of 
indication if there is no reaction to it. 

• My eyes are also a good sensor. So if it gets too bright I do it without the feedback. For me it is nice that it is automated, 
but only if it also does something, so not only provide indications. 

• I am not that concerned about the energy efficiency in the office. In the end with the light levels, it is all about the 
comfort. 

• In the past when I had such blinds at home I always put them at the other 45 degrees because it blocks the light but 
still lets some view to outside. Or completely closed. But the 45 degrees tilted to the inside still lets through the light 
but blocks the view to outside. 

• The feedback system was clear, it was reacting to the changing light level. The position is against the light, so it is not 
the most comfortable one. Maybe better to have it closer to the level of the eyes. Because looking up is not really a 
natural movement. In the peripheral view the blinking will be distracting to some degree but just a changing level I 
think it will be less distracting. 

• I didn’t like to use the fully closed options. That was also annoying with the first version, that it went either completely 
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down or up. 
• When the light was getting brighter the delayed reaction was quite annoying with the second one. In some point it was 

getting way too bright. If they stay too long closed then it stays longer dark but you adjust to that. Getting too bright is 
quite uncomfortable.

• The speed of reaction to the increasing light level could be improved. 

Participant 37

• I prefer the automatic version. I don’t want to be busy with it because it gets me out of the flow of my work. If 
it is wrong I will correct it later on again. If I am in my workflow I don’t want any sources of interruption in my 
surroundings. I can imagine that when you are busy with something that you want to want to continue with that. 

• The feedback system did influence my behaviour for sure. I wanted to conform to the suggestion of the system. I think 
the direct arrows and flashes are quite intrusive. 

• I think the location is ok but it could also be integrated at the desk or in the app. Then it could work maybe less 
disturbing. 

• What is useful about the tablet is that you could operate different things with it. I can imagine an app with which you 
can operate the light, airco, blinds, chair etc. So everything around your well-being in the workplace in one glance. For 
example like the car with the midconsole all in-car climate control. 

• I would like the feedback to not always be visible with regard to the light level and suggestions. This is way too 
distracting. 

Participant 38

• I think I prefer the last one. Especially the part that he goes back up again, I find that very pleasant. But the fact that he 
goes down completely I find annoying. So I would like to have control about that myself. 

• The first version is also fine. Then you can regulate as you like it. 
• The feedback system was useful. I put him maximally to the middle because you then still had some light, that was 

pleasant. But then you can see how bright the light behind it is. 
• I didn’t see any green. As I was concentrating here. Maybe it would be better to have it on the iPad too. Under the 

window would also be fine. Then it is already somehow closer. I don’t think it will be that distracting. During the day 
the light won’t change that much. It is also not that bright, so that also makes a difference. 

• I think the tablet was fine. It was only not clear at which option of the angle he was set. With the upper row there was 
a light frame around the option he was set. That wasn’t clear with the lower row. Also with the angle of 45 degrees it 
wasn’t clear at which side the sun was. Now he was wrong, the sun wasn’t blocked. A slider would be more advanced, 
but this was fine. Also in the real situation the sun is high so then closing the first part is enough for me. 

• With the second version he changed them to a different angle and he put them completely down. So I pressed two 
buttons at the same time, or quite fast after each other, and then he only did the last thing. 

• And sometimes I pressed but he didn’t reacted. But maybe that is the tablet, not the app. 

Participant 39

• I prefer the first one (2b) because it gives me feedback and sometimes also tries to adjust if I am too busy with my 
work I may forget about it. I didn’t think it was rude, it was good enough.

• I didn’t like the last one because it gave me no feedback. Sometimes it is important when you have a lot of sunlight and 
then the sun is gone you don’t know, whether the sun is still there or not. So the feedback helps a lot. But I had some 
difficulties with the last one. I for example set it at 25% when it was zero % and it didn’t follow what I told it to do. It 
is ok if it makes suggestions if the light is brighter and I don’t notice. But when I decide that I want it at a certain level I 
want it there, I don’t want it to do something else. 

• The feedback system was very good, but I would prefer to have it on my computer. Because the light was sometimes so 
bright there and I try to look at the same direction. Maybe it would be better under my computer screen. But it may be 
too much light. It may be better to have some computer program. That would be cheaper and easier to use. I also use a 
tablet and I am always out of battery. If it is going to be on the whole time besides me it is going to be difficult. Even the 
control would be easier on the computer. 

• I personally like natural sunlight a lot. I also know people who close the curtains a lot and use artificial light, but I am 
not a fan of that. I really like natural sunlight, but I don’t like direct sunlight. During this experiment I never decided to 
put them halfway because somehow the light was too bright. I didn’t want to see the sun the whole time. 

• I think maybe it can be personalized. So that it has a learning system so that it knows when you like to have it like that. 
Because if it is an office it is not going to change that much. So maybe it can learn at what time you like it at which 
stand. 

• But I think it was really useful for me. You don’t need to get up and adjust the curtains. It is easy to just push a button. 
And even when you are working very hard you actually don’t care about pushing the buttons. So if it is automatically 
adjusted it can be very helpful. 

• 
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Participant 40

• I prefer the one that didn’t work automatically, so the last one. Because I like to have some sunlight when I am working. 
I don’t want it to be completely away. And I had the idea that the system did that. I think it is good that some things are 
done automatically. Like that he goes automatically down but I have the idea that he does that too early and too far. 
That he blocks all sun. And that you cannot indicate that you like a bit sun. That is what I missed and why I prefer the 
last one. 

• I understand that the feedback shouldn’t be that present. If I look down I didn’t see it. But if you look only to the screen 
I think he works better. The colours of the arrows didn’t stand out. But the squares did. But you are really busy with 
counting. Normally when you are busy with working you are not really paying attention to that. So then it would be 
nice to have a system that knows your preferences. 

• Especially with the first and second version I did look how much the squares were. So then I thought that either the 
system would lower them soon or that I would do that. Sometimes I was just too late, then I wanted to press, but he 
already went down. 

• Maybe it is nice that you can indicate your preference for how much sunlight you would like. Then the interaction 
between control and automation will better fit. 

Participant 41

• In this exact form I think I would prefer the second because I don’t need them to go up. That should only occur if 
they go back to the preset at which they were. If he knows where the blinds were when it was bright and he goes 
back to that then I am fine with that he goes up automatically. 50% I think was the pleasant, so I kept him there. I 
experimented a bit but I thought it became too dark when he went further. I preferred to set him on 40%. I also would 
like to have experimented with the angle. So I would like to have had a slider. 

• In my current office I don’t use the outer shading as they continuously go up and down. So I  have the inner on one 
position and rarely, only when it is very bright, I lower them a bit more. The point is that I want to have a view to 
outside. So further than 50% they don’t get. In my office maybe at 75%, but at least that I can look to outside. So if 
the system would be smart enough to switch between 3 presets, so up, normally bright, and extreme bright light. So I 
missed the preset. 

• With the first one it is anyway annoying that he decides himself when he is going to do something. I think that is very 
annoying because he is quite noisy. Also in my office in Best he goes down and 15 minutes later up again and then he 
makes noise for minutes. I would like to have something that goes softer. Or slower. With less noise. 

• The idea of the feedback system is nice, but it is almost not noticeable. You really have to pay attention to it to see 
it. And if the sun gets brighter you see it yourself. The arrows are more useful than the rectangle. It might be a bit 
more objective. You can quantify it indeed, but I don’t know. I would make the arrows green if it is related to energy 
efficiency, not red. If you use it as a suggestion for energy efficiency then I would use green. That would fit with my 
wish to be energy efficient. 

• I did had a look at the feedback system when it became brighter. To see when the arrows would light up. But also out of 
curiosity to the system. I think that the arrow should be bigger to stand out if he would flicker. Another position would 
make a big difference. Under the window you would see him much better. In the current situation the flickering could 
be quite annoying. Now he is so high that he doesn’t stand out. So that is difficult to assess. And if the system is smarter 
then he would also don’t flicker that often. Then only with the outliers he should indicate whether they need to go up 
or down. And that normally he just acts as I would like him to. 

• The tablet was clear. The options could be more continue. In the real situation the sun can also be lower and then you 
might like the blinds to be at 60%. 

• The presets should also be season related. So they should be easily adjusted. The problem is how to program such 
presets. Now I switch off the automatic system. So you should have an automatic system that is personally adjusted. 
I also like to feel the warmth of the sun. So I don’t want to keep that outside. But if it is too bright for just half an hour 
that that is not enough for me to adjust the blinds. Then I work for half an hour with more annoying, less comfortable 
light. 

Participant 42

• I think I prefer the last one (1a) because I think it doesn’t affect so much my concentration. When the light is annoying 
me I just change the inclination or the position of the blinds while I notice that the automatic one is not always 
synchronized with my needs. 

• Sometimes I suffer when the light is too bright and I already expect it to move so I intervene. And sometimes the other 
way around. But the positive thing that when there is less light it reacts then what I should. Because I think I could lie 
in the dark without caring. 

• The feedback is useful because it quantifies something you probably can imagine but not really. It is a help, but if you 
don’t agree you can still change. 

• It is quite hard looking at that. Sometimes it happens but sometimes it is induced by the change of light. After I see 
something in the light I look at it. But if I concentrate on something else I forget about it. 

• I would probably like it somewhere else. Somewhere where you are not distracted by it but you don’t need really to 
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make a change of your head. So maybe lower. So at the other window in the bottom. 
• During my internship here the blinds were sometimes not really optimal I guess. With the tablet you can 

straightforward choose and regulate the light in the room. 
• For the inclination I would like more options maybe. For how is the light now in here the 45 degrees let all the light 

come in. So there is no half one. Probably the other 45 degrees. 

Participant 43

• I prefer the second one because unless the feedback system at which you look rarely that it reacted slower than the 
third one. He reacted more to my need. The third one went fully down and with the second one half way down was 
enough. I don’t like it more because of the feedback system. 

• If the light got brighter I did had a look at the feedback system. Some time it said that they needed to go down, but 
that wasn’t needed for me. But it is useful to check when you doubt whether it is bright. So more as a reference or 
validation. 

• The colours and lights were clear enough. I also wouldn’t work with different colours. It is clear also because you have 
different squares. 

• I would find it more useful to have him at my desk or in my field of vision. Now you only look at it if you feel the need. 
You also need to turn your neck. 

• The tablet was fine. I didn’t miss any options. I don’t know what I would want more. 

Participant 44

• I prefer the third one. That is easy, you don’t have to do it yourself. You also had the indication how bright the sun was. 
• I did see the transition from green to red. I think the levels were the most useful. I didn’t really listen to the arrows. If 

the sun got to bright I did had a look at the feedback system. I looked at the levels. According to the squares you could 
choose the percentage. So eight squares would mean that you would put them at 75%. That seemed logical to me. 

• I think the feedback system would be better at my side. Lower you could see it more clear. I don’t think that would be 
distracting. 

• I only used the angle to see what happened, I didn’t think it was necessary. 
• I think that he went down quite slow when it was getting bright. I had to do it myself then. With the raising you don’t 

notice. 

Participant 45

• I prefer the first version, especially because of the principle. There are of course conflicting issues: on one hand the 
climate management and on the other hand my vision management. The question is whether you can get that right. 
As a user the energy management isn’t of importance at all, they should take care of it in another way. So if there is an 
automatic system that reacts to my personal comfort I would prefer that. 

• When it gets bright I lower them myself but if it gets darker then I don’t feel the need to raise them again so then it is 
more useful if the system takes care of it. But then sooner. Especially when the light enters. Then it reacts to slow, then 
I intervene myself. I also think it is stubborn that he rotates them the other way around. 

• The light feedback system is at the wrong place, it should be on the tablet. It may help to see what the system is going 
to do. But I do what works for me, I am not interested in the energy efficiency. Also when it would be positioned lower 
I wouldn’t look at it, I am busy with my work. You react at the moment when you cannot perform your work well 
anymore. 

• Now the sun doesn’t move. But in the real situation I think the number of options is enough. But I would like to have 
the other 45 degree angle, so not turning to outside but to inside. 

• I am curious how you can realize it. But it would be nice that it could react to your light sensitivity. You could measure 
that with Google glasses. Then you see exactly what the light impact is. It has a camera which can see whether there 
emerges a bright light source. He then should know where the user is positioned in the building. 

• It is very annoying that you set the blinds and that the system overrules it (version 3). You don’t see whether he 
misunderstood the commando or that he regulates on his own the energy management. That was proper of the first 
version, that he kept still when you undertook action but also reacted when you forgot to raise them. There is a clear 
difference. Blindness you want to solve as soon as possible, while it never gets dark in the room as you have the 
lighting on. That would be different if that is switched off. 

Participant 46

• I prefer the last one because I find the automated ones not suitable. I would prefer for example to learn my 
preferences. If it is really cloudy and then sun and then a lack of sun, then it is easier to have it automated. 

• I don’t find the feedback system really useful. When you work and focus on something I think it is difficult to notice it 
or to take advantage of it. I think it would have been in my face for example it still won’t be useful. Then it also would 
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be a distraction. I just prefer to have it automatic. 
• I actually turned them up to see how much sun there is outside. And then I lowered them if it was too much. 
• For me it is more about comfort. I think it also depends on the activity you do. Working on the computer then the sun 

is right in my face and I don’t like it. But if I am reading documents and look down then I prefer to have more light. It is 
probably also about the angle, so if the sun would be at the other side I wouldn’t care that much. 

• I think the tablet is a good way to control it. It is easy to use. I think the one with blinds 45 degrees wasn’t really useful 
because it was exactly as if they have been opened. So maybe if it would have been 45 degrees the other way around it 
would be more useful. 

• Maybe to control the angle yourself and from 0 to 100%, but that might be too many options. 
• I think it depends whether you have glasses or not and how tall you are. 

Participant 47

• I prefer the last one probably, because the blinding systems try to help you. It is a bit more advanced than the other 
two. Still it is possible to select what you prefer. 

• You can always control it and it was easy to use, so there was nothing that I didn’t like. But the last one was the best 
one. 

• Sometimes I preferred a bit less light. 
• I didn’t use the feedback system that much. I just changed the blinds based on how much light I was seeing. But I 

think it was quite useful. It is more comfortable. You can just keep on working and you wait for the blinds to reach the 
automatic value. And then when you are not satisfied you change it, that’s why I prefer it. 

• In the beginning I looked to see how it was working. When it was a bit brighter I looked just to see. I did see a couple 
of times the arrows flickering. This can be even useful because you can lets see know how much light is outside if the 
blinds are down, this is a good point of the feedback. 

• The position is a bit annoying, I would prefer to have it down. Whether the red-flickering would be annoying depends 
on how much they flicker, I don’t know. If the flicker is not that strong it would be ok. 

• The tablet was quite good. I didn’t use the horizontal angle. I tried it just once, but it was quite useful. But for sure it 
depends on the angle from which the light comes. I never used the 100% because I like to have a bit of external light. 

• I would like to have the blinds to go faster maybe. In part for the noise and in part because when you are changing 
the level the light comes in. So if you don’t want to see much light the change should be as fast as possible. Sometimes 
when I was changing to 75% from 25% more light was coming in. Only the angle seemed to change. 

Participant 48

• I would expect the system to know what is best, but it would be better if I could also influence that myself. If the system 
does nothing and I can decide everything I experienced the 15 minutes as relaxing. But a system for forever I would 
prefer option 2, so partially automatic and partially self control.

• I think it is annoying if the system does something you don’t like, for example the complete closing of the window. If 
you have to operate everything yourself, it might cost too much time, especially on a cloudy day. You will not switch 
continuously then. 

• What I also consider as a disadvantage is that when you are with more people in a space and you are not the only one 
that can operate, you should do this in consultation. The system should actually learn what appropriate behaviour is. 

• I think the feedback is useful, it feels like you get advice. But the red-flickering arrow could maybe be a bit more subtle. 
The light boxes were the most useful for me. A disadvantage was that in order to see the light feedback system I had to 
look into the sunlight. This felt uncomfortable to me. It makes you see black spots and makes it more difficult to assess 
the light level on the desk. 

•	 I would like to have the feedback on the tablet or somewhere near my workplace, for example at the computer screen. 
•	 The	operation	via	the	tablet	was	enough	and	clear.	It	is	just	a	matter	of	learning	how	much	the	shades	will	go	down	at	25%.	

Also	the	angles	you	just	try	out	and	then	you	have	an	idea	of	how	it	works.	
•	 I	think	that	in	many	situations	there	are	more	people	in	the	office.	I	wonder	how	the	operation	will	work	then.	
•	 When	I	am	working	on	a	computer	screen	I	prefer	to	have	too	little	than	too	much	light,	if	the	system	then	consequently	has	

to	perform	less	often	an	action.	
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 Appendix C 
Within this Appendix Tables are included that support the claims that were made within the Model analysis of study 2. 

Model part 1
Correlations

Extraversion Emotional stability Agreeableness Openness Perceived control
Extraversion x -.142 .442** .639** .048
Emotional stability -.142 x -.718** -.259* -.684**
Agreeableness .442** -.718** x .464** .580**
Openness .639** -.259* .464** x .152
Perceived control .048 -.684** .580** .152 x

Table 1: Correlations between the four dimensions of perceived personality and perceived control (* indicates a p-value 
<0.05 and ** indicates a p-value < 0.01)

Extraversion & 
Openness

Emotional stability 
& Agreeableness Perceived control

Extraversion & Openness x 0.385** 0.112
Emotional stability & Agreeableness 0.385** x 0.684**
Perceived control 0.112 0.684** x

Table 2: Correlations between the two dimensions of perceived personality and perceived control (* indicates a p-value 
<0.05 and ** indicates a p-value < 0.01)

System characteristics 

System characteristic Perceived system characteristic df F p-value
Level of expressiveness Extraversion & Openness 60.719 .263 .610
Level of automation 48.143 9.281 .004**
Level of automation * Level of expressiveness 48.236 2.248 .140
Level of expressiveness Emotional stability & Agreeableness 52.942 .815 .371
Level of automation 48.044 7.578 .008**
Level of automation * Level of expressiveness 48.747 .049 .826
Level of expressiveness Perceived level of control 51.586 .401 .529
Level of automation 48.051 23.859 .000**
Level of automation * Level of expressiveness 49.087 .000 .997

Table 3: Results found when level of expressiveness and level of automation tested for their ability to predict the perceived 
system characteristics (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

Perceived system 
characteristic

Medium level of 
expressiveness

High level of 
expressiveness

EMM 
difference

SE

EMM SE EMM SE
Extraversion & Openness 3.008 .234 2.841 .239 .167 .326
Emotional stability & 
Agreeableness

4.014 .225 3.726 .229 .287 .318

Perceived level of control 4.666 .211 4.476 .215 .190 .300
Table 4: Pairwise comparisons between the two levels of expressiveness on the three perceived system characteristics (EMM difference 
= EMM of medium level of expressiveness – EMM of high level of expressiveness)
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Model part 2
User characteristics

Desire for control 

Perceived system 
characteristic

System 
evaluation

Main effect perceived 
system characteristic

Main effect user 
characteristic Interaction effect

df t p df t p df t p
Extraversion & 
Openness

Compatibility

95 -.452 .652 95 -.474 .636 95 .737 .463

Emotional stability 
& Agreeableness 95 .572 .569 95.000 -.205 .838 95 .397 .693

Perceived control 89.402 .239 .811 85.911 .662 .509 84.606 -.004 .997
Extraversion & 
Openness

Trust

92.729 -1.069 .288 86.832 -1.647 .103 92.957 1.229 .222

Emotional stability 
& Agreeableness 92.581 1.828 .071 92.997 .530 .598 89.826 -1.146 .255

Perceived control 63.756 1.130 .263 76.839 .284 .777 62.708 -.703 .485
Table 5: Signficant effects found when the Personality variables and Perceived control were tested separately for their 
ability to predict compatibility and trust, while moderated by Desire for control (* indicates a p-value <0.05 and ** 
indicates a p-value < 0.01)

Need for cognition

Perceived system 
characteristic

System 
evaluation

Main effect perceived 
system characteristic

Main effect user 
characteristic Interaction effect

df t p df t p df t p
Extraversion & 
Openness

Compatibility

95 1.323 .189 95 .706 .482 95 -1.095 .276

Emotional stability 
& Agreeableness 90.319 1.528 .130 92.342 .499 .619 88.160 -.695 .489

Perceived control 91.459 1.395 .167 88.267 .529 .598 87.869 -.781 .437
Extraversion & 
Openness

Trust

91.925 .009 .993 91.943 -.067 .947 91.005 .113 .910

Emotional stability 
& Agreeableness 70.462 .043 .966 79.656 -.451 .653 66.172 .614 .541

Perceived control 64.109 .090 .929 76.156 -.278 .782 63.079 .326 .746

Table 6: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Need for cognition (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

Maximizer vs. satisfier

Perceived system 
characteristic

System 
evaluation

Main effect perceived 
system characteristic

Main effect user 
characteristic Interaction effect

df t p df t p df t p
Extraversion & 
Openness

Compatibility

95 1.976 .051 95 1.966 .052 95 -1.558 .122

Emotional stability 
& Agreeableness 94.859 .179 .859 94.874 -1.330 .187 93.293 1.614 .110

Perceived control 92.835 1.073 .286 94.950 .060 .952 92.890 .416 .678
Extraversion & 
Openness

Trust

84.618 1.883 .063 83.435 1.844 .069 88.958 -1.727 .088

Emotional stability 
& Agreeableness 79.342 2.933 .004** 85.744 1.473 .144 72.150 -1.653 .103

Perceived control 69.312 2.579 .012* 86.150 1.705 .092 69.029 -1.663 .101

Table 7: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Maximizer vs. satisfier (* indicates a p-value <0.05 and ** indicates a p-value < 0.01) 
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Dominant interpersonal goals

Perceived system 
characteristic

System 
evaluation

Main effect perceived 
system characteristic

Main effect user 
characteristic Interaction effect

df t p df t p df t p
Extraversion & 
Openness

Compatibility

95 1.752 .083 95 -1.340 .183 95 1.263 .210

Emotional stability 
& Agreeableness 95 7.000 .000** 95 -2.333 .022* 95 2.224 .029*

Perceived control 91.830 5.247 .000** 94.478 -.532 .596 92.317 .332 .741
Extraversion & 
Openness

Trust

60.720 .749 .456 67.648 -1.215 .228 77.348 1.157 .251

Emotional stability 
& Agreeableness 93 4.778 .000** 93 -1.515 .133 93 1.324 .189

Perceived control 67.246 3.295 .002** 73.985 -.774 .442 60.273 .595 .554

Table 8: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Dominant interpersonal goals (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

IV Mean SD
Emotional stability & Agreeableness 3.223 6.836
Dominant interpersonal goals 3.861 1.372

Table 9: Means of IV when Emotional stability & Agreeableness was tested for its ability to predict Compatibility, when moderated by 
Dominant interpersonal goals

Importance energy efficiency

Perceived system 
characteristic

System 
evaluation

Main effect perceived 
system characteristic

Main effect user 
characteristic Interaction effect

df t p df t p df t p
Extraversion & 
Openness

Compatibility

95 1.845 .068 95 .366 .715 95 -.829 .409

Emotional stability 
& Agreeableness 95 3.376 .001** 95 -1.915 .058 95 1.236 .220

Perceived control 89.923 3.738 .000** 91.206 1.049 .297 80.393 -1.109 .271
Extraversion & 
Openness

Trust
54.848 .897 .374 51.751 .102 .919 56.446 -.502 .618

Emotional stability 
& Agreeableness 93 1.847 .068 93 -1.805 .074 93 1.343 .182
Perceived control 65.413 .494 .623 86.914 -1.363 .176 58.958 1.469 .147

Table 10: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Importance energy efficiency (* indicates a p-value <0.05 and ** indicates a p-value < 0.01) 

Perceived system characteristics

Separate 
Perceived system characteristic System evaluation df t p-value 95% CI
Extraversion & Openness

Compatibility

95 2.507 .014** .054; .468

Emotional stability & Agreeableness 95 8.531 .000** .504; .809

Perceived control 94.639 6.344 .000** .357; .682
Extraversion & Openness

Trust
75.070 1.064 .291 -.069; .228

Emotional stability & Agreeableness 91.398 5.547 .000** .214; .454
Perceived control 71.557 3.709 .000** .099; .329

Table 11 Results found when the Personality variables and Perceived control were separately tested for their ability to predict compati-
bility and trust (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)
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Together
Perceived system characteristic System evaluation df t p-value 95% CI

Extraversion & Openness

Compatibility

95 .329 .743 -.145; .203

Emotional stability & Agreeableness 95 4.508 .000**  .289; .745

Perceived control 95 1.764 .081 -.023; .382

Extraversion & Openness

Trust

89.542 .000 1.000 -.140 ; .140

Emotional stability & Agreeableness 87.371 3.763 .000**  .148; .479

Perceived control 78.456 .379 .706 -.120; .176

Table 11: Results found when the Personality variables and Perceived control were tested together for their ability to predict compatibil-
ity and trust (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

Perceived system characteristic Mean SD
Extraversion & Openness 2.924 1.316
Emotional stability & Agreeableness 3.861 1.372
Perceived control 4.568 1.436

Table 12:  Means of the perceived system characteristics, when they were tested together for their ability to predict compatibility

Perceived system characteristic Mean SD
Extraversion & Openness 2.970 1.290
Emotional stability & Agreeableness 3.930 1.297
Perceived control 4.656 1.319

Table 13:  Means of the perceived system characteristics, when they were tested together for their ability to predict trust

Testing of structure

System evaluation Structure - 2 log likelihood df p-value Chi Square test
Trust Without 264.302 6

0.166
With 259.227 9

Compatibility Without 270.963 5
0.279

With 267.135 8
Table 14: Tests of the fit of a model with and without level of expressiveness and level of automation included as predictors  

Model part 3
Correlations

Perceived usefulness Compatibility Trust
Perceived usefulness x .679** .416**
Compatibility .679** x .476**
Trust .416** .476** x

Table 15: Correlations found between perceived usefulness, compatibility and trust
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 Appendix D

  Weather scenario

  Timing scenarios
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  Introduction sheet

Welcome to my experiment about light feedback systems for blinds in offices. Blinds are not only there for 
assuring that you do not experience discomfort glare from the sun but they also take care of the energy 
efficiency of the office.  Thank you very much for your participation. 
During the coming hour you will test two versions of the blind system, one without and two with the light 
feedback system. You will interact with each version for 17 minutes. 
I want to ask you to imagine that you are working in an office with a view to outside. It is a partly cloudy 
day and the sun breaks through once in a while. You can regulate the blinds as you like. Meanwhile I want 
to type over a text from a project that you like in this Architecture book. This is not about speed, you can do 
it at your own pace, but please pay attention to the blind system.
You can operate the blinds via the tablet. You can set the position of the blinds with the row above. If you 
for example want them to be halfway, you press the 50% button. With the buttons at the row beneath you 
can set the angle of the blinds. If you for example want them to be slightly tilted, you press the most right 
button.
The light feedback system you can see under the window. The squares display the strength of the sun. The 
more squares are lit up, the stronger the sunshine. The arrows indicate whether the blinds should move up 
or down. 
Before you start with a version you will receive detailed information about how the blind system exactly 
behaves. After the testing of a version I want to ask you to fill in a short questionnaire. After you tested 
both versions you will need to fill in an additional questionnaire and I will ask you some questions on how 
you experienced the blinds systems. There are no right or wrong answers. We are interested in your own 
honest opinion.
Please let me know if you have questions or something is unclear. 
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  Informed consent

 

 

Informed consent form 

 

This document gives you information about the study “Ambient lighting – giving a face to 

automation systems”. Before the study begins, it is important that you learn about the 

procedure followed in this study and that you give your informed consent for voluntary 

participation. Please read this document carefully.  

 

Aim and benefit of the study 

The aim of this study is to measure which light feedback fits different types of users so that 

compatibility with and trust in the automatic blind system is established. This information 

is used to increase the acceptance of intelligent systems.  

 

This study is done by Christel de Bakker, a student under the supervision of Yvonne de 

Kort of the Human-Technology Interaction group. 

 

Procedure  

During the coming hour you will test two versions of a light feedback system which will 

inform you about the behavior of the automatic blind system. You will test each version for 

17 minutes in which you will type over a text and operate the blinds with a tablet. After 

testing a version you will be asked to fill in a short questionnaire. At the end of the 

experiment you will receive another, more extensive, questionnaire and you will be shortly 

asked some questions.  

 

Risks 

The study involves a small risk at discomfort glare, but this will not affect your health 

negatively on the long-term.  

 

Duration 

The study will last approximately 70 minutes. 

 

Participants 

You are selected because you showed interest in participating in this experiment.  

 

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 study. You can also 

withdraw your permission to use your experimental data up to 24 hours after the study is 

finished. All this will have no negative consequences whatsoever. 

 

Compensation 

You will receive a VVV voucher of 10 euros. 

 

           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. If audio or video recordings are made, they will not be distributed and will not be 

played back in the presence of persons other than the researchers. The material will be 

used only for scientific analysis. The information that we collect from this study 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 Christel de  

Bakker (contact email: c.d.bakker@student.tue.nl).   

If you have any complaints about this study, please contact the supervisor, Yvonne de Kort, 

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 

research study carried by the research group Human Technology Interaction of the 

Eindhoven University of Technology. 

 
 
 
 
 
 
 
 
 
 
Participant’s Signature Date 

 

 

Participant’s paraph _____ 
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  Questionnaire 1 (after each version) 
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  Questionnaire 2 (at end) 



140



141



142



143



144



145



146



147



148



149



150

  Interview questions

As the last part of this experiment I would like to ask you some questions. Is it ok with you if I record our 
conversation?
- What is your general impression of the blind system? What did you like/dislike? 
- Which of these two versions do you prefer? Why? 
- What do you think of the different specific aspects of the light feedback system? [lighting of   
 squares, color changing of arrows, pulsing of arrows] Why? 
- What do you think of the presence of the blinds system? [did not notice it, fine, annoying, etc.] [Was  
 it too (little) present? Did it attract too much/little attention? Why?]
- Which specific aspects did attract attention? [moving of blinds, lighting of boxes, color changing of  
 arrows, pulsing of arrows] 
- When did the specific aspects attract your attention? [Immediately? Or only after a while?]
- Do you have any suggestions to improve the blinds system?
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 Appendix E 

BSsugg+action&green-red (15)
Because users want to be in control (7)
(1) It felt more aggressive. Like, you have to lower the blinds now. The other one was much more quiet. 

(9) I prefer the first one. It was more automatic, more independent. The second one is like giving you orders, while the first one is sug-
gesting you, it is more lighter. You can open the window, you can close the window. 

(13) I prefer the first. Because the second one felt aggressive to me. With the first one it was like that with the green you had a look and 
then you find it still fine. With the orange you then undertook action. With the other one it was immediately red-red-red, that you had to 
do something. I thought it was pushing you. 

(14) The second one I liked more. The flickering has something forcing, threatening. A colour is more subtle. That was pleasant. 

(15) The first time, the flickering, I find that very annoying. I also thought it was bossy. Then I did what he said. But actually it is my deci-
sion. The second one is more of a help.

(21) The first one is nicer I think because the feedback isn’t that aggressive.

(24) I prefer the first one because the red-flickering light made me feel forced to adjust the blinds. I did not like that. 

Because users do not want to be distracted (7)
(1) I prefer the first. With the second, the flickering distracts very much. 

(3) I think the green one was nicer as it attract less attention from the corner from your eye, but when he is going to do something you 
do notice. 

(10) I thought the first one was too obtrusive, with the flickering, but the second one was just fine. It did not attract too much attention. 

(18) I find the second one the most pleasant because of the way the sensor expresses itself when it was too bright or too dark. With the 
first one the red colour start flickering fast. That distracted me more than when it was a calm colour pattern. I could see the colours from 
the corner from my eye. But only when it was red it distracted you. You could see it but it wasn’t disturbing. Only from the red. 

(19) I liked the second one much more. It was more pleasant. The other one was continuously flickering and you did notice that in the 
corner of your eye, that was annoying. The colours you did not see from the corner of your eye. 

(23) The green one because it less distracting. 

(24) Sometimes I did see it from the corner of my eye, but sometimes also not. I didn’t see the other version from the corner of my eye. 
That one was less present, that was nicer. 

Because it felt better to users (2)
(16) I think I find the first one the most pleasant. Because that one was a bit easier. I did not notice that much differences between them. 

(22) I like the green-red more because it was easy for indicating. It was more comfortable. It was easy for me. The red-flickering wasn’t 
annoying, but I had the feeling the other one was better than that. 

Because it was more clear to users (1)
(12) With the first one it was nice that you had first green and then red, that you see the difference. With the flickering I did not keep 
track of how fast that went.

BSsugg+action&red-flickering (5)
Because users do not want to pay attention to the light feedback system (4)
(5) Only, with the flickering, that you did notice. But with the other system, especially when you have it for a longer time, I don’t think 
that will stand out. And that you then don’t look it anymore. While the flickering you notice better. I think it was two-folded. Because on 
one hand it indicates it better, but I could also imagine that it could become distracting. I wasn’t distracting to me yet. 

(8) I prefer the flickering one. The other one is too quiet for me. I cannot pay attention to it. I wait until the light is really really bright and 
then I do it. And while I am waiting for the second one, because I am sitting close to the flickering light, so I can feel that it is flickering 
and I can start to do something. I did notice the other one. 

(11) I liked the red-flickering more because that asks something from my attention. 

(20) The second one I find the most pleasant because it flickered very much and then I know that I do not have to pay attention. As it 
grabs my attention automatically. With the other one I had to look myself. Sometimes I did see that one too from the corner of the eye. 
But I think that I assumed that when he flickered that I would notice. And with the first one I did not know so to be sure I paid attention 
myself continuously. 

  Overview of remarks of participants per reason
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Because it was more clear to users (1)
(7) The first one was the nicest. Because I interacted more than the second time. Because it was more clear.

No preference (4)
(2) The two versions did not really make a difference to me. 

(4) I didn’t notice any differences between the two versions. 

(6) I didn’t notice differences between the versions.

(17) It doesn’t have to be like a flickering, red, warning sign. But also the stages, from green orange to red, whether they really indicate 
my preferences.

  Complete interviews

Participant 1
- It was a pleasant system, it was nice to work. Especially with the tablet, it worked very easy. You only had to push and it was 

done. 

- I prefer the first. With the second, the flickering distracts very much. It felt more aggressive. Like, you have to lower the blinds 
now. The other one was much more quiet. 

- I had all options I needed. 

- I really had to lower the blinds, otherwise I could not read it. 

The position of the feedback system was nice. You do see it from the computer screen, but it is not disturbing and the whole 
time visible. So that was pleasant. 

Participant 2
- I think it was funny. It was nice to participate in an experiment once. I do not really know how you can come up with something. 

Nice subject too. 

- I did not pay that much attention to the light feedback system. I was making sure that I did not had to squeeze my eyes. It is 
rather useful as you can see that it is quite bright outside. Then it makes you think. 

- The sun was actually too bright for me already before it was indicated by the system. 

- The two versions did not really make a difference to me. 

- Sometimes the automatic behavior was useful. But when he raised them again, that was not really needed for me, as I am used 
to work dark. And with the raising I already did it myself before. I was frightened once, when he raised them. 

- The position was ok. 

- The tablet had many options. 

Participant 3
- I think the experiment should last longer. Because I still no have idea how the system regulates it and whether I like that. 

Because at the moment when the sun becomes brighter, he should have go down earlier. When it becomes darker he went up 
at the right moment. I find it difficult to assess whether he functions good, because normally you work for hours during your 
office and it becomes annoying after hours of working. The lowering I mean. 

- But I think the lights are nice to have an idea for yourself to know what will happen when. You also know that the sun becomes 
bright, so then you expect the blinds to go down soon. And it helps against the feeling that the system performs his actions 
randomly. 

- I was already thinking that you could record at which level I lower the blinds and that the system then remembers that. It 
would help if the system would learn. Because that level will always be approximately the same. So if he had lowered them at 
the moment I pushed, then it is ok. 

- I think the difference was minimal between the two versions. I think the green one was nicer as it attract less attention from the 
corner from your eye, but when he is going to do something you do notice. 

- The system with the table was ideal. I did not miss any options. I think it is fine like this. In a realistic scenario you will also use 
the other options. 50% was now enough for me. I also think you should not make it more complicated. In the building where I 
work you have to turn a knob. Here it is nice, you only have to push a button and then he regulates it for you himself. 

- I think it was good that the system undertook action when I didn’t. Also the automatic raising was fine. 

- I also think that the point at which you lower them depends on where you are positioned. Now the sunlight just shines into 
your eye corner. While if you would turn the computer or the desk then it would be better. I think you can design the offices in 
such a way that the system works well. Thus that you position the desk in such a way that the system works optimally. I would 
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not bother to sit on the other side of the room. 

- The noise of the system. Because if it would work silently then it would be way much less distracting. 

Participant 4
- I think it was interesting. I think the indication thing is unnecessary. I looked at it because it shined in my eyes. Because you 

react directly on your own input and not on something from a system, that is also slower. So if it bothers you, you take care of it. 
I did not look at it deliberately, because I am working. That was easy with the tablet, you just needed to click. 

- I did notice it from the corner from my eye. I wasn’t clear to me what it indicates. I had to look very well before I understood 
that. Then it is difficult for me. I did not understand it. What does the square mean? Is that just a bit sun? Do I need to take care 
of it? What do I need to do? I have to think about it before I know what I have to do precisely. The second time it was more clear 
to me than the first time. 

- I think another display would be better. With figures or something. That you see in one glance what you need to do. Now it also 
has the same colour as the sunlight. But I wouldn’t use it at all. 

- I didn’t notice any differences between the two versions. 

- I think the system works weird. Because he lowers them completely but then turns them around so that still 30% of the sun-
light enters. I did not understand that from the system. 

- I only used one setting for the blinds as the sun is positioned on one height. It depends on the height of the sun whether the 
options would be enough. 

- No electric system with such things. An electric system is so vulnerable. The motor can break etc. And people want to have own 
influence. Or at least, that is what I like. I want some control myself. For example if it is broken. I would prefer manual blinds. I 
would prefer a combination of outer sun shades that work automatically and takes care of the energy efficiency. And then also 
an inner one so that you can also regulate yourself. 

Participant 5
- I think the system is a nice idea. But especially the noise was distracting. I think it should be possible to set when the blinds go 

down. Now I think they went down a bit too late. When he raises them because there is less light I put them down again. But he 
did indicate it in time. Only, with the flickering, that you did notice. But with the other system, especially when you have it for 
a longer time, I don’t think that will stand out. And that you then don’t look it anymore. While the flickering you notice better. 
I think it was two-folded. Because on one hand it indicates it better, but I could also imagine that it could become distracting. I 
wasn’t distracting to me yet. 

- The information that was provided by the light feedback system was not really useful to me. Because it was more whether the 
light bothered me or not. I did look at it. But I made my decision independent from the system. 

- I think the automatic handling is nice, but it would be very pleasant if this could be set. Especially the noise is annoying. If he 
would not make the noise I would find the system quite pleasant. 

- What stand out to me that when he lowered that he turned and back again. That was inefficient. 

Participant 6
- I expected that the sun would be bright and warm instead of an annoying spot. Actually I did not bother me that much. While 

when I am sitting in the sun I am bothered by it soon. For example because it becomes too warm. Then it is useful to lower 
them. Especially the warmth or that is shines on your desk and that the room is heated up, that is not useful. If the whole 
surrounding is lighted up then you really need to lower them. Then it is so bright that you have to, otherwise you cannot do 
anything. Here it was not that bright. 

- I missed the other 45 degrees angle. I think the light feedback system was too bright. If you have somewhere in your surround-
ings a bright light that distracts you and makes you look at it. While it did do what it needed to do, but less intense. Both the 
squares and the arrows. Maybe the arrows should stand out a bit more. Just like the lights on your typing board: it is there and 
if you look at it you see it but if you don’t look at it you don’t. While now you have constantly a light. For me it was distracting. I 
was looking at it the whole time. 

- I didn’t notice differences between the versions. I think the second one did not flicker. The other one did. That was actually 
disturbing. Because I actually like it when he does everything himself. But also that I can lock, so that he is fixed and does not 
move anymore. 

- It would be nice if the system would predict it in advance. Because I can notice it myself when the light becomes brighter. But 
the radar can predict when a cloud will come. So that he indicates that there is a cloud coming and that he therefore already 
goes down. Then it would provide additive value. But otherwise it is just as the sunlight. I could see through the blinds whether 
the sun was bright or not. The information was not useful for me as it was the same as I experienced myself. I didn’t took into 
account what the arrows indicated. When he raised them I didn’t like that and I wanted to block them. I did not lower them 
then. But when the sun came again then you needed to lower them again. And then he was too late. I would like him to act 
earlier. I don’t need the opportunity to act myself as I am busy with other things. When the sun shines at its maximum then he 
should have act earlier. But in the mean time it did not really matter. It lasted too long before he lowered them. 

- The noise would be less distracting if the blinds would be on the outside. 
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Participant 7
- I think it is good. Also it is a bit too sudden. Especially when you work you get a bit too surprised by the noise of the system. 

- The light feedback is good, but the position in this lab room is a bit. Now you have to take effort to see what the feedback is 
now. I did not see it from the corner of my eye. I think that is because of my Asian facial structure. 

- The first one was the nicest. Because I interacted more than the second time. Because it was more clear. I think most of time it 
is very reliable. Most of the time I based my decisions it. I think that if the light is too high people would adjust it themselves. 

- It depends whether the automatic behavior is useful. Sometimes if you want to have more sun, sometimes you don’t feel like 
too bright. I think it depends on manual operation. But the automatic functioning has to be there, because it is useful. Because 
sometimes when everybody is busy with work you don’t want to operate the curtain. 

- Also this tablet is very useful. Because if you are distant and too lazy to go you just operate it with the tablet. 

- You seldom use totally down or totally up. 25 till 75 is the most used one. 

- When applying it to real life it should be visible to everyone in the office. Like the clock. I think that would be better. 

- It wasn’t too distracting. When I was concentrating on work I did not see it. Also maybe because of my facial structure. It is not 
too obvious for me. But it is fine if you adjust the position. If it is more advance you can make a small controller you can show it 
on the screen. I think just like the position of the screen. Or a place where everybody can look at it.  

Participant 8
- I think it is interesting it is not so automatically. It won’t shut off or shut down according to the lights, so I have to pay attention 

to the arrows. If I am reading t is not easy for me to pay attention to the light. It is not that flexible. It is too extreme for me. 
When it becomes very bright I normally lower the blinds a bit. I would like the system to act earlier, so before it is too bright. It 
can act automatically and I can also control, so that I can still control it myself if I feel otherwise. 

- The tablet is cooperative I think, useful. 

- I prefer the flickering one. The other one is too quiet for me. I cannot pay attention to it. I wait until the light is really really 
bright and then I do it. And while I am waiting for the second one, because I am sitting close to the flickering light, so I can feel 
that it is flickering and I can start to do something. I did notice the other one. 

- The sunlight was not so bright and it not so white. In the real situation the light usually has higher colour temperature, so a 
little bit warmer. Here it is more difficult to assess whether the sunlight is coming. So sometimes it is maybe a bit more hard for 
me to assess whether the sunlight is coming. 

Participant 9
- I find it interesting and a little bit mental challenging. Because I get easily distracted so when I see a light bumping and I try to 

read but because that light is beeping it distracts me. It was a bit annoying, not too much. If you focus on what you are doing 
you forget about this. But sometimes if you want to check outside you see the light and it is annoying. I didn’t see the flickering 
from the corner of my eye. That is good because when you see it in front it you are tempted to keep playing. Maybe if it would 
be a little bit more hidden it would be better. 

- I prefer the first one. It was more automatic, more independent. The second one is like giving you orders, while the first one is 
suggesting you, it is more lighter. You can open the window, you can close the window. 

- The feedback is not too bright. But still you can check it out. When it was getting more darker or shinier you checked it out and 
then you thought ok, maybe I just can keep it this level and then go it up. 

- The tablet it is so much easier. At the same when you are working you don’t find these changes of light that often. So it is good 
that you just push a button and don’t need to get up to open the curtain. Because if you are working then you feel the sun over 
your face so you just have to stop doing whatever you doing, so it’s better to just have to push a button. 

- I would something between 25 and 50%, there is like a gap. 

- Maybe if it is only half a curtain. If you have several panels it would be better. Because sometimes the sun is shining only in that 
part. 

Participant 10
- My general impression was quite good. Except for that when I wanted to change the angle of the blinds the system automati-

cally raised the blinds while I was already content with the situation. And it made quite some noise. That bothered me. When I 
would be really working I would not find that pleasant. 

- I thought the first one was too obtrusive, with the flickering, but the second one was just fine. It did not attract too much atten-
tion. 

- A couple of times I took the information of the feedback system into account when I made my decision. But not that often. 
Because I am used to concentrate on my work. But I had a look at it a couple of times. When the sun was starting to shine more 
brightly then I had a look whether it already was orange or red. 

- The tablet worked very pleasant. It was very easy. I think that adding more options would make a chaos. 
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- If I would want to buy this system then I would want some degree of personalization. As not everybody is not evenly happy 
with every light intensity level. 

- I find it pleasant that the system acts automatically if I don’t undertake action. Such systems are already there and I regard that 
as pleasant. If it is a day at which it changes continuously from cloudy to sunny then such systems are pleasant. 

Participant 11
- The noise of the blinds was distractive. I think I am different at some points because I have Attention Deficit Disorder. I think 

that flickering lights are more effective than lights that change colour, because these have still constant light. I did not see it 
change. 

- I think it is more useful to have it closer to your workspace. Because you only see one part sharpely, the rest is all blurred. If it 
would be next to your computer screen then it is within your field of vision. As long as it is an indicator and it doesn’t change 
too much I think I can work with it. But like this I did not really notice it. 

- I liked the red-flickering more because that asks something from my attention. A sound might even work better for me. But 
then it should be a short beep, because otherwise it will get my out of my concentration. 

- Now I liked it that it increased slowly. I had the feeling that the second system waited longer to adjust the blinds.  

- The automatic raising I found pleasant. Ideally for me he would work 100% automatic but that I still have the opportunity to 
override them manually. So that I don’t have to think about it at all. But when I think it is annoying that I can adjust it. 

Participant 12
- It made a lot of noise. With the angles, they weren’t really useful. I find it more easy to lower them immediately. I had enough 

options. Only the 25% option, that did not really help. So I did not use that one. I always put them at 50%. I also did not use the 
other two options. Also in the real situation I think I would have enough options. 

- I did not really saw the light feedback. Sometimes it was o wait, it flickers. With the first one it was nice that you had first green 
and then red, that you see the difference. With the flickering I did not keep track of how fast that went. I did not really pay 
attention to the arrow, but I did look at how bright it became. I did notice more early when it became brighter than when the 
colour changed. I did check the level. 

- I did not really took it into account in my decision. But as it was corresponding, maybe. 

- The flickering I did not really see from the corner of my eye, just a bit. It was not that present. It was also not bothering me. 

Participant 13
- I think it was an interesting set-up. I was curious to what was investigated. The task was ok, it was easy to perform. It was also 

fun to play with the blinds and the system. 

- The tablet worked ok. I only used 0, 25, 50. Sometimes it would have been better to set them just a bit lower than 25%. But the 
choices were sufficient. Then I put them at 50%. That also worked fine. 

- I prefer the first. Because the second one felt aggressive to me. With the first one it was like that with the green you had a look 
and then you find it still fine. With the orange you then undertook action. With the other one it was immediately red-red-red, 
that you had to do something. I thought it was pushing you. 

- Most of the times with the first one I was in the beginning paying attention. But you notice that the sun becomes brighter and 
then my eye went to the feedback system to have a look. So actually that happened naturally at a certain moment. You imme-
diately saw the colour. With the second one I didn’t knew how fast it was flickering so you had to keep looking for a moment. 
With the other one you immediately knew what it indicated. 

Participant 14
- I most of the times used 25 and 50%, sometimes 75%. But I didn’t vary that much. What I missed was the option to position the 

blinds in such a way that they give still indirectly sunlight. So the other 45 degrees angle. That would have been a nice option. 
It was now completely closed or open, there was no middle option. Because also with the horizontally option you still looked a 
bit in the spot. That option therefore would have been nice, because you then have the advantage of extra light without being 
blinded. 

- The second one I liked more. The flickering has something forcing, threatening. A colour is more subtle. That was pleasant. 

- If I think of how I handled it then it also could have been automatized. It was not like that if I would not have done it myself that 
I would get crazy. Although it would have been possible that he would have gone to 25% while I thought that it was not useful. 
It would be pleasant if it would possible that you could make a program yourself to set which actions the system should un-
dertake at which levels. Because if the sun would be positioned higher the 25% option might be useful. So that you in that way 
a kind of control give but that it then happens automatically according to your own rules. So not that you have the feeling like 
now that you are writing your own script. You experience with three squares that you open them completely. If you could have 
programmed that then you don’t need to that yourself every time. 

- If he lowered he turned around so then you had a moment of glare. That makes the automatic irritating, so the combination of 
noise and a moment of glare while that is not needed. 
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Participant 15
- I think the tablet was nice. Normally you have a knob and I don’t know how that works. Here it is also explained as there are 

pictures above. The first time, the flickering, I find that very annoying. I also thought it was bossy. Then I did what he said. But 
actually it is my decision. The second one is more of a help. 

- The flickering I noticed from the corner of the eye, I could not neglect that. 

- I would like to have the option to set it automatically. So for example when he turns orange that he then lowers them standard-
ly. Because then I thought it was time to lower the blinds. Sometimes I find it pleasant to do it myself. But when I am busy then 
it is ok that he does it. 

Participant 16
- I think I find the first one the most pleasant. Because that one was a bit easier. I did not notice that much differences between 

them. The flickering didn’t attract my attention. I saw it only once from the corner of the eye. The other one also one time. I 
think it was nice that it did not disturbed me. 

- If there was an option to put off the automatic handling, I wouldn’t mind. Because I like to do it myself. 

- I had enough options on the tablet. 

- In the current position the light feedback system was just visible. But I didn’t pay that much attention to it. 

- I personally find it much more irritating when the light shines at my screen. 

Participant 17
- The second one I think was the nicest. It wasn’t as distracting as the other one. It also did not reach the point where the system 

acted automatically. So I also felt a bit more in control. Which was much nicer as the other one. 

- The light feedback system was a bit distracting. Normally, if I feel the heat, then I lower them, until it is comfortable again. But 
this will always change a bit. Do I already need to lower the blinds again or can I wait a bit more and finish what I am typing. 

- With the second one it only indicated when it was really needed and I agreed with it. When it started blinking it was time to 
lower the curtain. 

- It doesn’t have to be like a flickering, red, warning sign. But also the stages, from green orange to red, whether they really indi-
cate my preferences. If it would indicate the hour, that would make more sense, because during the day you will have stronger 
light and then it just indicates that you have stronger light coming in. Instead of warning green, that it is ok, that you can live 
with it. Orange, you should start thinking about doing. And red, that you really have to do it. 

- Energy efficiency is not the most important factor. I would rather open the window or put on an extra jacket and turn off the 
heat a bit. It is always good to have stuff like that. But it is more the work ethics I think. That they tell the employees that we 
want to be energy efficient and we do stuff like that. Then it would also be completely out of my hands. There will always some 
annoying factor about it. Because when the sun is finally shining they would need to be lowered and you would have to work in 
the dark. 

- I am not sure whether red indicates that it is using too much energy. Because I would associate that with that there is too much 
brightness in the room. You could have maybe a constant green. So as long as you are in the level that is appropriate for energy 
costs. When it turns orange or red it means that you are way out of that line. It always difficult with these scales to completely 
agree with them. 

- I don’t know whether the arrows are necessary. Because you can feel it yourself. It is not necessary to close off the light even 
more. I can figure out myself. 

- The noise is a small issue. In the places I work they are usually outside. Then you have the insulation from the windows. They 
were also working automatically completely. These were 3 meters tall and they have a lot of light. They were at 50% at 12 
o’clock always and in the evening when it starts to get dark then it is closing completely. There is no need for the artificial light 
from outside. When I have control and I lower them. When I am not completely satisfied I have to listen to it once more. 

- The blinds are distracting but so is the lights. If it is cloudy and the sun is breaking through all the time then it is also distract-
ing. There is no easy way. 

Participant 18
- I find the second one the most pleasant because of the way the sensor expresses itself when it was too bright or too dark. With 

the first one the red colour start flickering fast. That distracted me more than when it was a calm colour pattern. I could see the 
colours from the corner from my eye. But only when it was red it distracted you. You could see it but it wasn’t disturbing. Only 
from the red. 

- There were enough options on the tablet. The 25% was just too little for me. Then the light still came from under the blinds. It 
was so simple that I would like it at home too. 

- The position was ok. It was not disturbing but you could see it from the corner of your eye. I would not change that. 

Participant 19
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- I thought it was strange that you couldn’t see the feedback at 100%. Therefore I put them at 75%, so that you could still see it. 

- I liked the second one much more. It was more pleasant. The other one was continuously flickering and you did notice that in 
the corner of your eye, that was annoying. The colours you did not see from the corner of your eye. 

- The position was pleasant. 

- I think that it is good that it does it automatically for when the sun shines very bright but now I didn’t think it was necessary. At 
the moment that he went down it was quite bright, but not so bright that it annoyed me. 

Participant 20
- Sometimes I was distracted. When it moved I started to pay attention and I was wondering whether I would lower them or 

whether they would go down automatically. That was not clear to me. In the beginning I thought I had to do it myself but later 
on he did it automatically. Then I did not notice yet that the light was at its maximum and then he already lowered them. 

- I think the bar was useful. It is also useful that he does it automatically when it is at its maximum but that you can also operate 
it yourself. 

- The second one I find the most pleasant because it flickered very much and then I know that I do not have to pay attention. As 
it grabs my attention automatically. With the other one I had to look myself. Sometimes I did see that one too from the corner of 
the eye. But I think that I assumed that when he flickered that I would notice. And with the first one I did not know so to be sure 
I paid attention myself continuously. 

- The tablet was very easy. I noticed that I lower and raise them but I didn’t vary the angle. It could be because I did not receive 
feedback on that. 

Participant 21
- Actually I am quite sensitive with the amount of lights in an office. So I think this is quite useful. Because sometimes you are not 

aware of the differences of the lighting, so this thing will help, especially for me. 

- The first one is nicer I think because the feedback isn’t that aggressive. I also saw that one from the corner of my eye. I would be 
better if it moves there a little bit. Because then it can be easily seen. 

- The tablet is very easy to use, but I never use the fully down options because I still need the light from outside. I like the outside 
light more than the light in the office. 

- I think it is better if the noise from the blind is not very loud. 

Participant 22
- The system is quite good. Now I feel my eyes are big pain because of too bright light. Maybe because it is the end, because I am 

already up from the morning. But the system is ok. The second one is even better. When I put them at 25% he put them at 50%. 
It was lowering them more than me which I don’t like, but with the second one it was ok. 

- The feedback system was quite nice, it was indicating everything on the right time. I like the green-red more because it was 
easy for indicating. It was more comfortable. It was easy for me. The red-flickering wasn’t annoying, but I had the feeling the 
other one was better than that. 

- The tablet is much much better than what it is in the companies. Now you only have to press the buttons. It is more easy and 
comfortable. I had enough options. I just used the positions, so just those are completely fine. 

Participant 23
- It was distracting because I was always expecting to see the green arrow or red arrow. It might tell me something. I need to go 

and at least look somehow and that is quite annoying. But I like the fact that you control. But maybe I prefer to control more 
when they go down. Because sometimes I didn’t want to get it so low,  I just want to cover the extreme  light, but not cover to 
half of the window. You could only choose some options. I would like to have the option between 25 and 50. I really like to see 
outside and the sunlight so only if it bothers me I cover it. But if not or I just try to cover until it does not bother me. 

- The green one because it less distracting. 

- I think you could get a bit more options, so that you can control a bit more the system. Because right you have to follow the 
system, it is not that the system adapts to you, you need to adapt to the system. 

Participant 24
- It was distracting because I was always expecting to see the green arrow or red arrow. It might tell me something. I need to go 

and at least look somehow and that is quite annoying. But I like the fact that you control. But maybe I prefer to control more 
when they go down. Because sometimes I didn’t want to get it so low,  I just want to cover the extreme  light, but not cover to 
half of the window. You could only choose some options. I would like to have the option between 25 and 50. I really like to see 
outside and the sunlight so only if it bothers me I cover it. But if not or I just try to cover until it does not bother me. 

- The green one because it less distracting. 

- I think you could get a bit more options, so that you can control a bit more the system. Because right you have to follow the 
system, it is not that the system adapts to you, you need to adapt to the system. 
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 Appendix F 
Within this Appendix Tables and Graphs are included that support the claims that were made within the Model analysis of study 2. 

Model part 1
Correlations

Extraversion Conscientiousness Emotional 
stability

Agreeableness Openness Perceived 
control

Extraversion x .339* -.417** .131 -.288* -.233
Conscientiousness .339* x -.166 -.315* .261 -.174
Emotional stability -.417** -.166 x .147 .368* .607**
Agreeableness .131 -.315* .147 x -.128 .170
Openness -.288* .261 .368* -.128 x .141
Perceived control -.233 -.174 .607** .170 .141 x

Table 1: Correlations between the four dimensions of perceived personality and perceived control (* indicates a p-value <0.05 and ** 
indicates a p-value < 0.01)

Perceived system characteristics

Perceived system characteristic df F p-value
Extraversion & Openness 24 8.823 .007**
Emotional stability & Agreeableness 24 8.664 .007**
Extraversion  24 5.705 .025*
Conscientiousness 24 .958 .337
Emotional stability 24 8.138 .009**
Agreeableness 24 8.329 .008**
Openness 24 4.276 .050*
Perceived level of control 24 4.848 .038*

Table 2: Linear mixed modelling of the effect of level of expressiveness on the different dependent variables (* indicates a p-value <0.05 
and ** indicates a p-value < 0.01)

Model part 2
Correlations

Importance daylight Importance view Importance energy efficiency

Importance daylight x .175 .093
Importance view .175 x .038
Importance energy efficiency .093 .038 x

Table 3: Correlations between the personal significance dimensions (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

Desire for control Preferred division of control

Desire for control x .345* 

Preferred division of control .345* x
Table 4: Correlations between the control dimensions (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)
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Perceived system characteristics

Separate

Perceived system characteristic System evaluation df t p-value 95% CI
Extraversion Compatibility 40.834 -.538 .593 -.505 ;   .293
Conscientiousness 47.873 .391 .698 -.511; .758
Emotional stability 35.200 3.508 .001**  .245 ;   .918
Agreeableness 38.915 6.123 .000**  .613 ; 1.217
Openness 47.809 1.193 .239 -.264 ; 1.035
Perceived level of control 39.220 6.729 .000**  .562 ; 1.045
Extraversion Trust 42.264 -.174 .863 -.185 ;   .156
Conscientiousness 45.805 2.513 .016*   .056; .508
Emotional stability 34.252 2.532 .016*  .034 ;   .309
Agreeableness 35.773 1.443 .158 -.040;    .238
Openness 45.532 .573 .569 -.169 ;   .304
Perceived level of control 40.445 1.945 .059 -.005 ;   .233

Table 5: Results found when the Personality variables and Perceived control were tested separately for their ability to predict compati-
bility and trust (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

Together

Perceived system characteristic System evaluation df t p-value 95% CI
Extraversion Compatibility 44.616 2.765 .008** .118; .753
Conscientiousness 39.660 .091 .928 -.408; .447
Emotional stability 47.096 1.805 .077 -.033; .604
Agreeableness 36.084 3.567 .001** .263; .955
Openness 45.809 -.028 .978 -.433; .421
Perceived level of control 46.904 3.132 .003** .151; .693
Extraversion Trust 45.932 .290 .773 -.166; .222
Conscientiousness 40.393 2.379 .022* .042; .515
Emotional stability 45.910 1.163 .251 -.076; .283
Agreeableness 45.155 -.048 .962 -.221; .211
Openness 45.976 .894 .376 -.126; .327
Perceived level of control 45.967 1.274 .209 -.053; .236

Table 6: Results of Linear Mixed Modelling with the Personality variables and Perceived control tested together for their ability to predict 
compatibility and trust (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

Perceived system characteristic Mean SD
Extraversion 3.66 .929
Conscientiousness 4.11 .675
Agreeableness 3.79 .903
Openness 3.08 .658
Emotional stability 3.58 .908
Perceived control 4.27 1.171

Table 7: Means of perceived system characteristics when they were tested for their ability to predict compatibility

Perceived system characteristic Mean SD
Extraversion 3.69 .870
Conscientiousness 4.16 .646
Agreeableness 3.80 .922
Openness 3.09 .672
Emotional stability 3.60 .877
Perceived control 4.32 1.175

 Table 8: Means of perceived system characteristics when they were tested for their ability to predict trust
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User characteristics separate 

Desire for control

Perceived system 
characteristic

System 

evaluation

Main effect perceived 
system characteristic

Main effect user charac-
teristic 

Interaction effect

df t p-value df t p-value df t p-value
Extraversion Compatibility 34.756 -.338 .737 37.876 -.190 .850 38.846 .294 .770
Conscientiousness 41.313 .360 .721 41.981 -1.944 .059 41.996 1.957 .057
Emotional stability 33.224 2.989 .005** 36.569 -.583 .564 34.871 .654 .517
Agreeableness 37.454 5.900 .000** 36.461 1.172 .249 34.823 -1.196 .240
Openness 41.390 .511 .612 41.139 .886 .381 40.571 -.855 .397
Perceived control 40.785 8.317 .000** 39.086 -.815 .420 37.123 .875 .387
Extraversion Trust 36.846 -.803 .427 36.897 .907 .370 37.689 .207 .837
Conscientiousness 39.995 1.291 .204 39.997 .000 1.000 40.000 .416 .679
Emotional stability 36.250 2.422 .021* 36.823 -.139 .890 35.694 .914 .367
Agreeableness 37.871 1.878 .068 36.548 .891 .379 35.529 -.164 .870
Openness 38.715 .485 .631 39.741 .812 .422 39.457 -.174 .863
Perceived control 39.999 2.888 .006** 39.380 -.483 .632 38.627 1.406 .168

Table 9: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Desire for control 

Maximizer vs. satisfier

Perceived system 
characteristic

System 

evaluation

Main effect perceived sys-
tem characteristic

Main effect user charac-
teristic 

Interaction effect

df t p-value df t p-value df t p-value
Extraversion Compatibility 34.965 -1.574 .125 42.184 -1.531 .133 31.181 1.466 .153
Conscientiousness 37.629 -1.133 .264 36.730 -1.330 .192 37.798 1.278 .209
Emotional stability 30.338 8.012 .008** 40.983 2.441 .126 28.367 2.977 .095
Agreeableness 41.305 .741 .463 43.445 -1.756 .086 38.826 1.539 .132
Openness 33.453 .695 .492 40.597 .347 .731 38.897 -.441 .662
Perceived control 46.625 1.845 .071 45.916 -.318 .752 46.982 .068 .946
Extraversion Trust 32.078 -.456 .651 40.630 -.580 .565 34.813 .410 .684
Conscientiousness 36.773 -.519 .607 38.102 -1.349 .185 39.004 1.295 .203
Emotional stability 30.316 .781 .441 38.510 -.082 .935 30.216 .028 .978
Agreeableness 37.390 .589 .559 41.553 -.193 .848 35.394 -.066 .947
Openness 30.557 1.140 .263 38.366 .900 .374 36.214 -1.048 .302
Perceived control 41.145 1.357 .182 42.568 .450 .655 44.222 -.781 .439

Table 10: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Maximizer vs. satisfier

Dominant personal goals 

Perceived system 
characteristic

System 

evaluation

Main effect perceived sys-
tem characteristic

Main effect user charac-
teristic 

Interaction effect

df t p-value df t p-value df t p-value
Extraversion Compatibility 39.235 -.504 .617 25.289 .192 .849 22.548 -.114 .910
Conscientiousness 44.932 .247 .806 22.848 .232 .819 22.718 -.213 .833
Emotional stability 33.420 3.356 .002** 24.216 .324 .749 22.256 -.300 .767
Agreeableness 37.337 6.220 .000** 28.649 1.435 .162 22.638 -1.403 .174
Openness 46.809 1.115 .270 23.163 .112 .912 22.347 -.093 .927
Perceived control 36.402 6.902 .000** 31.713 1.431 .162 22.662 -1.133 .269
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Extraversion Trust 40.964 -.104 .918 25.262 -.304 .764 21.912 .472 .642
Conscientiousness 36.773 -.519 .607 38.102 .185 39.004 1.295 .203
Emotional stability 32.519 2.459 .019* 24.750 1.026 .315 22.252 -.951 .352
Agreeableness 34.502 1.559 .128 29.166 .982 .334 22.432 -.828 .417
Openness 44.199 .439 .663 23.398 .671 .509 22.460 -.600 .554
Perceived control 39.277 2.079 .044* 28.235 .130 .898 22.299 .156 .878

Table 11: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Dominant interpersonal goals 

Importance daylight

Perceived system 
characteristic

System 

evaluation

Main effect perceived 
system characteristic

Main effect user charac-
teristic 

Interaction effect

df t p-value df t p-value df t p-value
Extraversion Compatibility 31.834 1.737 .092 43.637 1.939 .059 38.045 -2.812 .008*
Conscientiousness 46.236 .386 .701 46.998 -.058 .954 46.855 -.222 .825
Emotional stability 25.264 .409 .686 40.410 -2.709 .010* 27.216 2.237 .034*
Agreeableness 28.329 2.237 .033* 36.450 -1.519 .137 30.055 1.288 .207
Openness 37.566 .856 .397 43.044 .195 .846 41.630 -.509 .614
Perceived control 29.687 3.578 .001** 41.387 -.303 .764 30.914 -.087 .931
Extraversion Trust 32.187 1.073 .291 39.303 .835 .409 32.861 -1.642 .110
Conscientiousness 39.231 .941 .353 42.796 -.516 .609 42.141 .187 .853
Emotional stability 28.781 .688 .497 37.876 -1.462 .152 28.693 .728 .472
Agreeableness 26.458 -1.144 .263 35.535 -2.741 .010* 27.995 2.267 .031*
Openness 35.570 .504 .617 40.823 .027 .979 39.397 -.499 .621
Perceived control 31.529 .585 .563 40.137 -.924 .361 33.944 .373 .711

Table 12: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Importance daylight

Importance view

Perceived system 
characteristic

System 

evaluation

Main effect perceived sys-
tem characteristic

Main effect user character-
istic 

Interaction effect

df t p-value df t p-value df t p-value
Extraversion Compatibility 38.936 -1.769 .085 40.482 -1.866 .069 43.624 1.694 .097
Conscientiousness 46.962 -1.023 .311 46.858 -1.388 .172 47.000 1.279 .207
Emotional stability 45.537 2.128 .039* 46.601 .742 .462 44.853 -.935 .355
Agreeableness 46.907 4.240 .000** 46.850 1.707 .094 46.017 -2.030 .048*
Openness 46.237 .321 .750 43.668 -.404 .688 44.777 .164 .871
Perceived control 34.845 3.952 .000** 42.761 1.107 .274 36.735 -1.508 .140
Extraversion Trust 41.118 -.630 .532 43.506 -.699 .488 44.716 .628 .533
Conscientiousness 44.972 1.811 .077 44.984 .745 .460 44.949 -.788 .435
Emotional stability 41.419 .743 .462 43.609 -.245 .808 39.890 .222 .826
Agreeableness 44.931 .074 .941 44.662 -.562 .577 43.111 .495 .623
Openness 44.806 -1.833 .074 43.145 -2.256 .029* 43.994 2.213 .032*
Perceived control 35.800 .403 .690 41.988 -.529 .600 37.544 .434 .667

Table 13: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Importance view
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Importance energy efficiency

Perceived system 
characteristic

System 

evaluation

Main effect perceived sys-
tem characteristic

Main effect user character-
istic 

Interaction effect

df t p-value df t p-value df t p-value
Extraversion Compatibility 25.526 .853 .402 45.675 .845 .403 31.398 -1.092 .283
Conscientiousness 42.089 1.537 .132 41.705 1.355 .183 42.667 -1.482 .146
Emotional stability 25.660 -1.871 .073 44.681 -2.856 .006** 26.215 3.277 .003**
Agreeableness 33.481 2.850 .007** 38.490 1.746 .089 34.384 -1.841 .074
Openness 34.258 -.370 .714 35.498 -.617 .541 36.170 .564 .577
Perceived control 35.672 1.238 .224 44.356 -.019 .985 37.995 -.119 .906
Extraversion Trust 34.215 -1.007 .321 39.669 -1.078 .288 34.728 1.001 .324
Conscientiousness 44.863 2.134 .038* 44.999 1.609 .115 44.916 -1.736 .089
Emotional stability 37.590 1.286 .206 42.568 .596 .555 36.435 -.839 .407
Agreeableness 29.094 1.514 .141 37.046 1.060 .296 29.840 -1.289 .207
Openness 34.752 -2.127 .041* 35.349 -2.289 .028** 36.449 2.247 .031*
Perceived control 30.908 .544 .590 39.301 .141 .889 33.940 -.250 .804

Table 14: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Importance energy efficiency

Preferred division of control

Perceived system 
characteristic

System 

evaluation

Main effect perceived sys-
tem characteristic

Main effect user charac-
teristic 

Interaction effect

df t p-value df t p-value df t p-value
Extraversion Compatibility 46.829 -2.004 .051 46.724 -1.769 .083 43.705 2.041 .047*
Conscientiousness 44.760 -2.227 .031* 41.786 -2.640 .012* 42.960 2.795 .008**

Emotional stability 31.767 3.742 .001** 37.112 2.457 .019* 31.851 -2.551 .016*
Agreeableness 44.782 3.109 .003** 46.963 .603 .550 46.978 -.535 .595
Openness 44.684 1.590 .119 47.000 1.219 .229 46.887 -1.036 .306
Perceived control 29.467 4.689 .000** 41.896 1.860 .070 35.889 -1.675 .103
Extraversion Trust 44.961 .696 .490 43.521 1.044 .302 40.081 -.922 .362
Conscientiousness 42.377 2.508 .016* 41.075 1.317 .195 41.830 -1.358 .182
Emotional stability 29.840 1.694 .101 36.114 .760 .452 31.047 -.724 .475
Agreeableness 42.633 -.880 .384 45.000 -1.494 .142 44.851 1.702 .096
Openness 42.475 .909 .368 44.982 .824 .414 44.739 -.644 .523
Perceived control 29.969 1.802 .082 41.071 1.086 .284 36.607 -.952 .347

Table 15: Signficant effects found when the Personality variables and Perceived control were tested separately for their ability to predict 
compatibility and trust, while moderated by Preferred division of control 

Significant interaction effects together 

Compatibility 

Perceived system characteristic Main effect perceived system characteristic
df t p-value 95% CI

Extraversion 44.053 .031 .976 -.662; .682

Conscientiousness 30.154 1.537 .135 -.273; 1.935
Emotional stability 46.775 -.926 .359 -1.172; .433
Agreeableness 38.864 1.374 .177 -.239; 1.250
Perceived control 45.359 3.430 .001** .169; .651

Table 16: Main effects of the perceived system characteristics, found when the perceived system characteristics and user characteristics 
that were found to result in a significant interaction effect with Compatibility were tested together (* indicates a p-value <0.05 and ** 
indicates a p-value < 0.01)
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User characteristic Main effect user characteristic
df t p-value 95% CI

Importance daylight 46.872 .715 .478 -.407; .856
Importance view 45.636 .052 .959 -.376; .396
Importance energy efficiency 44.491 .487 .629 -.335; .548
Preferred division of control 42.649 -2.578 .013* -3.033; -.370

Table 17: Main effects of the user characteristics, found when the perceived system characteristics and user characteristics that were 
found to result in a significant interaction effect with Compatibility were tested together (* indicates a p-value <0.05 and ** indicates a 
p-value < 0.01)

User characteristic Perceived system 
characteristic 

Interaction effect 

df t p-value 95% CI

Importance daylight Extraversion 46.576 -1.326 .191 -.189; .0389
Emotional stability 36.817 -.050 .961 -.101; .097

Importance view Agreeableness 43.583 -.107 .916 -.104; .094
Importance energy efficiency Emotional stability 37.351 -.826 .414 -.171; .072

Preferred division of control Extraversion 43.894 3.206 .003** .145; .636

Conscientiousness 46.470 1.402 .168 -.097; .540
Emotional stability 42.327 -.009 .993 -.249; 247

Table 18: Interaction effects between the user characteristics and perceived system characteristics, found when the perceived system 
characteristics and user characteristics that were found to result in a significant interaction effect with Compatibility were tested togeth-
er (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

IV Mean SD
Extraversion 3.63 .925
Conscientiousness 4.10 .675
Emotional stability 3.60 .910
Agreeableness 3.83 .873
Perceived control 4.31 1.154
Importance view 5.38 2.373
Importance daylight 4.00 2.414
Importance energy efficiency 7.64 1.552
Preferred division of control 1.96 1.215

Table 19:  Means of user characteristics and perceived system characteristics, when the perceived system characteristics and user char-
acteristics that were found to result in a significant interaction effect with Compatibility were tested together

Trust 

Perceived system characteristic Main effect perceived system characteristic
df t p-value 95% CI

Emotional stability 39.268 2.053 .047* .003; .420

Conscientiousness 39.459 1.483 .146 -.044; .283
Agreeableness 26.530 -1.571 .128 -.430; .057
Openness 36.437 -1.888 .067 -2.454; .088

Table 20: Main effects of the perceived system characteristics, found when the perceived system characteristics and user characteristics 
that were found to result in a significant interaction effect with Trust were tested together (* indicates a p-value <0.05 and ** indicates a 
p-value < 0.01)

User characteristic Main effect user characteristic
df t p-value 95% CI

Importance daylight 31.714 -2.663 .012* -.449; -.060
Importance energy efficiency 37.438 -2.138 .039* -.974; -.026

Table 21: Main effects of the user characteristics, found when the perceived system characteristics and user characteristics that were 
found to result in a significant interaction effect with Compatibility were tested together (* indicates a p-value <0.05 and ** indicates a 
p-value < 0.01)
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User characteristic Perceived system 
characteristic 

Interaction effect 
df t p-value 95% CI

Importance daylight Agreeableness 24.767 2.383 .025* .008; .104
Importance energy efficiency Openness 39.288 2.073 .045* .004; .317

Table 22: Interaction effects between the user characteristics and perceived system characteristics, found when the perceived system 
characteristics and user characteristics that were found to result in a significant interaction effect with Compatibility were tested togeth-
er (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

IV Mean SD
Conscientiousness 3.63 .925
Agreeableness 4.10 .675
Openness 3.60 .910
Emotional_stability 3.83 .873
Importance_daylight 4.31 1.154
Importance_energy_efficiency 5.38 2.373
Importance daylight 4.00 2.414
Importance energy efficiency 7.64 1.552
Preferred division of control 1.96 1.215

Table 23:  Means of user characteristics and perceived system characteristics, when the perceived system characteristics and user char-
acteristics that were found to result in a significant interaction effect with Trust were tested together
Plots interaction effects 

Dependent variable User characteristic Mean SD

Compatibility Importance daylight 4.00 2.414
Importance view 5.29 2.458

Importance energy efficiency 7.62 1.555

Preferred division of control 1.92 1.248

Trust Importance daylight 4.13 2.380
Importance view 5.40 2.425

Importance energy efficiency 7.84 1.224

Preferred division of control 1.91 1.221
Table 24: Means of the user characteristics that were found to have a significant interaction effect. Different datasets were used for com-
patibility and trust as with the latter one participant was found to be an outlier 

Fig. 1: Plot of the interaction effect between Extraversion and Importance daylight on Compatibility 
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Fig. 2: Plot of the interaction effect between Emotional stability and Importance daylight on Compatibility 

Fig. 3: Plot of the interaction effect between Agreeableness and Importance view on Compatibility

Fig. 4: Plot of the interaction effect between Emotional stability and Importance energy efficiency on Compatibility
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Fig. 5: Plot of the interaction effect between Emotional stability and Preferred division of control on Compatibility

Direct vs. indirect structure

Dependent variable Structure - 2 log likelihood Degrees of freedom p-value Chi Square test
Trust Without 51.305 8 0.751

With 51.406 9

Compatibility Without 112.323 8 0.477
With 111.818 9

Table 25: Tests of the fit of a model with and without level of expressiveness included as predictor

Model part 3
Correlations

Perceived 
ease of 
use - clear 
interaction

Perceived 
ease of use 
-effortless 
interaction

Perceived ease 
of use - blind 
system overall

Perceived ease 
of use - opera-
bility of blind 
system

Perceived 
usefulness

Compatibility Trust

Perceived ease of use-
clear interaction x -.047 .018 -.029 .408** .364* .402**

Perceived ease of use 
-effortless interaction -.047 x .158 .210 .402** .312* .097

Perceived ease of use 
-blind system overall .018 .158 x .046 .034 -.200 .082

Perceived ease of use -op-
erability of blind system -.029 .210 .046 x -.054 -.089 .131

Perceived usefulness .408** .402** .034 -.054 x .544** .241
Compatibility .364* .312* -.200 -.089 .544** x .305*
Trust .402** .097 .082 .131 .241 .305* x

Table 26: Correlations between the two dimensions of Perceived ease of use, Perceived usefulness, Compatibility and Trust (* indicates a 
p-value <0.05 and ** indicates a p-value < 0.01)
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Separate
System evaluation Dependent variable df t p-value 95% CI
Perceived ease of use - clear interaction Satisfaction 47.994 1.166 .249 -.127 ; .478
Perceived ease of use- effortless interaction 33.575 3.336 .002** .130; .535
Perceived ease of use - blind system overall 43.058 1.770 .084 -.028 ; .429
Perceived ease of use - operability of blind sys-
tem

42.263 2.099 .042* .0189; .957

Perceived usefulness 48 4.811 .000**  .386; .940
Compatibility 34.321 5.228 .000**  .267; .606
Trust 31.880 2.480 .019*  .119; 1.213

Table 27: Results found when Perceived ease of use, Perceived usefulness, Compatibility and Trust were tested sepa-
rately for their ability to predict Satisfaction (* indicates a p-value <0.05 and ** indicates a p-value < 0.01)

Together
System evaluation Mean SD
Perceived ease of use- effortless interaction 4.30 1.443
Perceived ease of use - operability of blind system 5.37 .679
Perceived usefulness 4.53 .939
Compatibility 3.57 1.508
Trust 4.22 .557


