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1 INTRODUCTION AND DEFINITION OF DESIGN BRIEF  

Imagining a society without energy is impossible for most people. However, energy is also a topic of discussion due to its 
negative influence on the climate, the energy crisis, and the rising costs. Therefore, it is crucial to change the way energy 
is used. Already with the smallest action an impact can be made. Most people never unplug their devices when not in use 
resulting that they are either switched on or on stand-by. Mobile phone chargers that are not charging a device consume 
around 0.26 watts and laptop chargers use around 4.42 watts [J.P. Ross and A. Meier 2000]. This wasteful energy 
consumption of unused appliances or electronic devices that are plugged in, is called phantom energy [Save on Energy 
n.d.].  

Because of the societal relevance, the relatively accessible way to make an impact, and the fact that the research group 
relates to this issue, a design challenge was formulated: to reduce phantom energy by making the user unplug devices 
before leaving their room. The target users are students aged between 18 and 28 living in student houses where they have 
their own room. The context for the design case consists of the room of the student within the student house. Possible 
involved stakeholders are the landlord and service people of the student’s house.  

A new habit of unplugging devices should be added to the user’s current routine. The moment of intervention is when 
the user is leaving the room with the intention to leave the house for a longer period. The intervention aims to tackle the 
automatic motivation. With the right intervention, the designers hope to change the habits of the user and give them a cue 
that will remind users to unplug their devices before leaving the room. Possible obstacles for the behavior change are 
laziness, a lack of time (users are often in a rush) and forgetting. However, the location of the device in the room is chosen 
to tackle the obstacle of forgetting. 

To accomplish this behavior change, the intervention function of environmental restructuring was chosen. For the 
theoretical background, the Habit Theory [S. Orbell and B. Verplanken 2020] and the Transtheoretical Model [J.O. 
Prochaska et al. 2008] were used. Several frameworks were used like the Behavior Change Wheel [S. Michie et al. 2011] 
and Design for Intent [D. Lockton et al. 2010]. 
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2 DESIGN PROCESS AND CONCEPT DESCRIPTION 

2.1 Challenge Definition and Specification 

In a broad sense, the design challenge was defined as reducing the energy consumption in gregarious student rooms. To 
get a clear view of the situation, we specified the design brief at some points, as shown in Appendix B. 

2.2 Selecting target behavior 

Several target behaviors were generated based on the challenge defined. These behaviors included turning off the lights 
when leaving the room for a short time and unplugging your devices (Appendix C). An assessment of these behaviors was 
made in terms of Impact, Likelihood, Spillover and Measurement. Among these behaviors, unplugging the electronic 
devices before leaving the room was ranked as the most promising, with a promising impact.  

After selecting the target behavior, the target behavior was specified even further (Appendix D). Based on such, a 
COM-B analysis of the behavior was made (Appendix E), concluding that reflective and automatic motivations need to be 
established. The determinants include the strength of habits, motivation to change habits, awareness of alternatives, and 
access to alternatives. 

Based on the concept of creating the habit of unplugging electronic devices, it was decided to apply the Habit Theory 
[S. Orbell and B. Verplanken 2020]. Other theories used for designing the intervention are the Transtheoretical Model [J.O. 
Prochaska et al. 2008] and the Behavior Change Wheel [S. Michie et al. 2011]. In chapter 3 the application of these theories 
will be elaborated on in more detail. 

2.3 Concept Ideation and Development 

Aiming at designing to remind people to unplug the devices, several ideas and the corresponding categorization were made 
according to the different intervention functions. An overall assessment was made regarding aesthetics, interaction, and 
ethics. The intervention function Environmental Restructuring was selected. The initial idea was a switch asking the user 
if they unplugged the electronic devices when leaving the room. The reasons why it was selected were: (i) The device itself 
could work without power supply, which does not conflict with the end goal of energy saving; (ii) Serving as a reminder, 
the cue asks users to behave themselves in a mild way, which is confronting but not intrusive; (iii) The cue has a flexible 
portability, which means it could be applied in different places. Preferably next to the door so the cue is seen before the 
user leaves the room. (iv) The simple structure has a high visual affordance and makes the device easy to manipulate. 

Based on these fundaments, new shapes, interaction, and aesthetics of the intervention were discussed (Appendix F). 
The shape of sockets and plugs was used as an argument because of their visual relation to energy.  

Eventually, the interaction of a switch triggered by a cord was decided on, as shown in Figure 1. The switch looked 
like a socket, and the cord had the shape of a lightning symbol attached to it. The top of the cue asks “Unplugged?”, while 
the base of the switch indicates the status by text: the default status says, “Pull if yes”. If the user pulls the cord down 
because they have performed the unplugging behavior, the original text gets covered, and the new text “Well done” is 
revealed. 

The concept was chosen for the following specific reasons: (i) The cord that is in the shape of lightning, as well as the 
main shape of a switch, has a clear and explicit connection with energy consumption; (ii) The cue is constructed in a whole 
part. Different from the plug-socket form, it does not need extra space for placing the widgets; (iii) Pulling a cord down is 
a very intuitive action, which carries little information and would not bother users. 
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Figure 1: Final Design Concept 

3 THEORETICAL RATIONALIZATION FOR DESIGN CONCEPT  

The designed intervention is elaborated on and explained in this section using the Habit theory [S. Orbell and B. Verplanken 
2020] and the Transtheoretical Model [J.O. Prochaska et al. 2008]. The habit theory was dominant in designing the 
intervention, and the Transtheoretical Model was used to structure where the intervention could occur.  

3.1 Habit Theory 

The intervention addresses environmental restructuring as an intervention function. In this case, a cue or prompt is added 
to the environment to support behavior change. The added cue is a switch, preferably next to the door inside the room. If 
users prefer something other than this location, they still have the autonomy to change locations. By giving the tool a 
distinctive look, it serves as a trigger in the environment. The tool aims to form the habit of unplugging devices once 
leaving the room. Habits are cue-contingent, meaning the cue is necessary to trigger the habit [S. Orbell and B. Verplanken 
2020]. Habits can have the ability to change behavior. Unplugging devices before leaving the room is the specific behavior 
being tackled in this case. The first step in changing behavior via the habit theory is to create an environment where it is 
easy to perform this behavior. The behavior could be more accessible by using extension cords with an on/off button to 
turn off multiple devices simultaneously. Secondly, a critical cue needs to be added to the environment where the 
intervention design comes into place. Thirdly, a plan for performing the action when the cue is encountered must be created 
and consistently executed. The cue is event-based “when I leave the room, I unplug the devices” instead of time-based “in 
the evening”. McDaniel & Einstein [2000] argued that event-based cues are more perceivable.  

3.2 Transtheoretical Model 

The second mechanism in the intervention is from the Transtheoretical Model [J.O. Prochaska et al. 2008]. The intervention 
happens in three stages of change. Stage one is preparation because the intervention aims for stimulus control by addressing 
how people can structure their way of plugging devices. By suggesting putting it all in an extension cord, the person only 
needs to unplug one plug instead of seven separate plugs. By making the targeted behavior more accessible, self-efficacy 
will also increase because a person can start to see that it is possible to unplug devices when they leave the room. Once 
this is done, the person continues to the next stage, action. In this stage, the intervention functions as a cue to remind the 
person to unplug devices when leaving the house. The cue will play an active role as a reminder to unplug the devices 
before leaving the house. The intervention has the possibility to interact with, and therefore it aims for stimulus control as 
a process of change. When the person interacts with the intervention, the sentence ‘Well done’ becomes visible. It is 
essential in the action phase to encourage the person [P. Markopoulos 2021]. The ‘Well done’ congratulates success. Once 
unplugging devices becomes an established routine, the person will continue to the maintenance stage. In this stage, it 
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becomes more automated to unplug the devices before leaving the room, and the intervention will slowly become more 
unnecessary. Lastly, in the termination stage, the tool is no longer necessary to stimulate the person to unplug devices as 
it is now part of their routine. Regarding sustainability, the person can now give the tool to someone else. 

4 IMPLEMENTATION DESIGN RATIONALE 

In this chapter it will be discussed how three theoretical frameworks for behavior change are implemented and support the 
intervention. 

4.1 Behavior Change Wheel 

The first framework used in to design the desired behavior change intervention is the Behavior Change Wheel (BCW) [S. 
Michie et al. 2011]. As already mentioned in chapter 2, the design process, by using the BCW framework the COM-B 
model was used to analyze the target behavior and where improvement was possible. As a result, from the COM-B analysis, 
multiple components were possible to design an intervention for. Automatic motivation was chosen as component to focus 
on. One way of achieving automatic motivation is through habit formation [S. Michie et al. 2011]. In the case of unplugging 
your devices it is often not in the routine of a person. Creating a design intervention, therefore, would probably have the 
highest impact on the behavior change.  

4.2 Functional Triad 

The second framework used was the Function Triad by B.J. Fogg [2002]. With this framework an analysis of the role of 
the design intervention was done, allowing to improve the intervention. The design concept was evaluated first on its role 
as a tool to increase capability to perform the behavior. As this element was not very strong at first, the concept was 
improved. The target behavior was made easier to perform, by adding a suggestion to make unplugging your devices easier. 
Secondly, the role of the design concept as a medium was evaluated. The design concept aims to function in the context of 
everyday life. To strengthen the relationship between the design concept and desired behavior, two features were added. 
One to have the design give a similar look and feel as a regular power socket and plug and secondly, a lightning bolt was 
added to show that you perform the action of unplugging the plugs to save energy. The main focus of the design concept 
is on helping people to continuously remind them to unplug their devices and therefore stimulate rehearsing the behavior. 
Lastly, it was evaluated if the design concept serves as a social actor. As the design concept focusses on changing individual 
behavior, it does not facilitate social action. However, the design concept has a social dynamic integrated, namely giving 
a reward in the form of saying ‘Well done!’ when you move the plug to unplugged.  

4.3 Design with Intent Toolkit 

Simultaneous to using the Function Triad framework, the Design with Intent cards [D. Lockton et al. 2010] were used to 
discuss several elements of the design concept. Most lenses related to the design concept. By discussing every lens, multiple 
alternatives for the design concept were evaluated. For example, the interaction lens was used to discuss the level of 
interaction the design concept should provide whether it should be a static intervention aiming to only serve as a trigger or 
cue to perform the behavior or if the user should also interact with the intervention. It was decided to implement a symbolic 
interaction, so it does not influence anything, and is for satisfying and confirmation purposes only.  Other lenses that were 
discussed are the perceptual lens, cognitive lens, ludic lens. 

5 ETHICS ANALYSIS OF DESIGN CONCEPT  

5.1 Value and stakeholder analysis 

As the designed product is a product that individuals will use in their rooms, there is a limited list of stakeholders. The 
most important stakeholder is the user of the intervention, who is defined as our target group, a student aged 18 to 28. The 
product will serve as an intervention to change or maintain the user’s habit of reducing energy consumption while the user 
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will still have autonomy, an important value. Also, this could lead to a feeling of responsibility for energy consumption as 
the user bumps into the product every time he exits the room.  

Other stakeholders of the design case could be (the possible) people with whom the user shares their room, apartment, 
or home. Even though they still experience all the freedom, they might be influenced by the user or feel compelled to 
collaborate. They might enter and leave the user’s room regularly and see the intervention, which might spark their interest, 
curiosity, or their own will to change their energy consumption habits. The landlord is a minor stakeholder in this design 
case. Depending on the way the energy contract or bill is arranged, the reduction of energy consumption could lead to 
lower costs for the landlord.  

Lastly, the energy company is also a minor stakeholder in this case. By correctly using the intervention and the habit 
of unplugging is formed and maintained, energy consumption could decrease. If the habit of unplugging is established on 
a large scale, the energy company will make less profit. However, looking at individual use in this design case, the result 
might be negligible. 

5.2 Values 

As discussed in the stakeholder analysis, there are some moral values relevant to this design case. First of all, autonomy. 
The intervention to reduce energy consumption must be a guide or help to achieve the desired goal. It must something 
other than an intervention that reflects authority over the user. With the designed intervention, autonomy will remain to 
exist for the user. The user must act and have the will to change or maintain their habit. Secondly, responsibility. The target 
user needs to feel responsible for the end goal of the intervention, which is saving energy to counteract climate change, to 
safe on energy costs, or to prolong the life of devices. Feeling responsible for one or several of these goals can support the 
user to change or adopt the intended habit. Thirdly, curiosity. Curiosity could be relevant to the roommates of the user. 
They might see the user interacting with or seeing the intervention when exiting the roommate’s room. This could spark 
their interest or curiosity and lead to a new interest in changing their habit. Lastly, structure. The intervention could provide 
a form of structure to the life and to the particular habit of reducing user’s energy consumption. Some users might need 
this structure in order to maintain their habits and perform it on a regular structural basis.  

5.3 Potential value conflicts  

The most relevant moral values are discussed in the previous section. However, there are also possible value conflicts for 
the intervention. For example, the value of autonomy might conflict with the value of authority, because some users may 
see the intervention as an authority as it always appears on their door when leaving their room.   

Another value conflict can happen between curiosity and responsibility. The conflict can happen not for the user but 
for their roommates. Even though the roommate might be curious about the intervention and want to use it to change their 
behavior if they do not feel the responsibility, the curiosity might not be enough to establish the habit.  

5.4  Ethical guidelines  

Several ethical guidelines were established for the intervention: (i) the intervention must give the user enough room for 
autonomy, (ii) the intervention must give the user enough room for autonomy, (iii) the intervention must not give the user 
the feeling being under authority, (iv) privacy must remain with the intervention. 

6  EVALUATION PLAN  

The evaluation plan focuses on how the final set of user tests should be done and, more specifically, which parts of the 
theory can show if the desired goal has been achieved. The habit theory is the focus of this intervention; therefore, the 
ultimate goal is to add a new habit to the user’s routine.  
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6.1 Intervention level 

6.1.1 Goals 

Self-efficacy is integral to gaining a new behavior and maintaining it. It gives the user the confidence and motivation to 
keep using the intervention and work towards the target behavior. The ultimate goal of the intervention is for the user to 
unplug their device every time they leave their room for a more extended period. In the end, the intervention should not be 
needed anymore. The goals are specified as followed: (i) Self-efficacy should be at a level where the user can maintain 
their new routine; (ii) Unplugging devices before leaving their room should become part of the user’s routine (without 
needing the intervention).  

6.1.2 Determinants 

To determine the self-efficacy level, questionnaires should be focused on using questions with ‘can do’ and ‘will do’ 
statements where a scale is used to supply an answer [S. Orbell and B. Verplanken 2020]. To determine if the target 
behavior has been reached, questions should be asked, such as how many times they unplug their devices, how much they 
still need to use the intervention, and how high their self-efficacy level is.  

6.2 Interaction level 

6.2.1 Goals 

The intervention should be used as much as possible to generate a new habit. Building a new habit takes time and needs to 
be done consistently [S. Orbell and B. Verplanken 2020]. Every time the user leaves the room for longer than one part of 
the day, the intervention should be used. The goal of the intervention is to add a habit to the user’s routine. Keeping the 
interaction simple is essential since this can affect the user’s self-efficacy. The interaction itself should fit the related target 
behavior. The look of the cue/intervention should be related to the target behavior. The goals are specified as followed: (i) 
The user should interact want to interact with the intervention when they leave the room for a longer period of time; (ii) 
The interaction itself should be simple and fit logically with the desired targe behavior. 

6.2.2 Determinants 

Different methods are used to determine if the goals are being reached on the interaction level. For the first goal, a technical 
method can be used. The intervention can measure with sensors how many times the user has used the intervention per 
day. For the second goal, a constructive approach should be used. At the beginning of the testing process, a questionnaire 
can be sent, or an interview can be held to see how the user feels about the interaction of the intervention. 

6.3 User testing 

The testing of the final version of the intervention should take around 13 months in total, in an ideal setting. According to 
the Transtheoretical Model (TTM) [J.O. Prochaska et al. 2008], the preparation phase takes about a month, the action and 
maintenance phase both take around 6 months each.  

The participants will be gathered from different universities and schools. Their ages should be somewhere between 18 
and 28. And they should live in a student house where they have their own room. To accurately test the intervention, the 
participants should already be in the preparation phase in regard to wanting to lower their energy consumption at home. 

6.3.1 Phase one  

The phase takes place for one month where the participant prepares to go to the next phase. In this phase the test is explained, 
and tools are given to make it easier for the participant to turn unplug their devices. They should also set up their home to 
successfully use the intervention. 



7 

6.3.2 Phase two 

When the necessary preparations have been made, the participant moves on to the second/action phase. When this phase 
starts the participant uses the intervention. Once a week the participant fills in a questionnaire to keep track of their activities 
with the intervention. An example questionnaire can be found in Appendix G. The researcher can use these to track the 
participants progress, combined with the data from the intervention on how much the intervention is used. After 6 months 
the participants will have an interview with the researcher to talk about their progress and interaction with the intervention. 
If applicable the participant moves on to the next phase. Some determinants that can assess if the participant can move to 
the next phase are the level of self-efficacy, the amount of time the intervention is used compared to the number of times 
the participant unplugs their devices before leaving.   

6.3.3 Phase three 

This phase relates to the maintenance phase from the Transtheoretical Model. Here the participant tracks their progress 
every two weeks instead of one. When their self-efficacy level is high enough, unplugging devices has become part of their 
routine and the user does not need the intervention anymore, the test can be completed. This may take around 6 months.  

6.3.4 Phase four  

This phase serves as a check in moment after 6 months to ascertain if the behavior change is still in place. If not, then the 
researcher can question what the reasons are and if the intervention can/should be changed. 

7  PROTOTYPE AND EMPIRICAL EVALUATION   

For evaluation purposes, a lo-fi prototype (figure 2) was made to study the effectiveness and appropriation of the final 
design concept at both interaction and intervention levels. Due to the difficulties in assessing the prototype in users’ natural 
environment, a lab-approach study was conducted in the research. Within the test, the aim was to investigate if participants 
were able to fulfil the interaction level goals: (i) the affordance of the prototype, (ii) understanding and ability to relate it 
to the energy consumption, and intervention level goals: (iii) the noticeability of the prototype and the ability to serve as a 
cue, and (iv) the willingness to use by participants. To conclude if these goals were reached, determinants can be used such 
as the visibility of the cue, the level of affordance, ease of use of the intervention and if the participant would use the 
intervention in their own home. 

7.1 User test set-up 

A meeting room on the Eindhoven University of Technology campus was reserved for creating an environment similar to 
student rooms. The prototype was stuck next to the exit door inside the room. A pilot test and eight user tests were carried 
out with the presence of one of the researchers in the room as observer and facilitator, and one outside the room to explain 
the consent form to participants before the test and answer questions regarding the questionnaire afterwards. The 
participants were all university students aged 18 to 28 who were randomly recruited in person or via social communication 
platforms.  

Along with this, short information on the scope of the study was explained before the testing began. The information 
involved the explanation of phantom energy, the test set-up, and that the test room should represent a student room. Once 
the aforementioned steps were completed, participants entered the room, and as a relaxing activity, they were asked to 
work on a sudoku for five minutes. Next, they were asked to leave the room with the prototype in their confrontation and 
fill in the questionnaire.  

For practical reasons, the user study was set up by means of self-report instrument [S. Orbell and B. Verplanken 2020]. 
A questionnaire was designed to assess the participants' feedback and look at how the goals are achieved. The questionnaire 
contains 12 statements (three for each goal) in Likert-scale, which the participants are asked to rate, and two open questions 
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for more general feedback. The questionnaire results are collected and assessed through Microsoft Forms anonymously. 
The content of the questionnaire is available in Appendix H.  

 

         
Figure 2: respectively from left to right, the prototype-making process, the end prototype, and the prototype in use 

7.2 Test Results 

7.2.1 Interaction Level 

Participants appeared relatively optimistic about the interaction with the prototype. All questions got at most two negative 
values, while most answers were positive. An overview of all the results is included in Appendix I. The results show that 
i) most people understood the relation between the prototype and energy saving; ii) even though a few felt the relation 
between the cord and the switch was ambiguous, all participants found it easy to understand and manipulate the interaction. 

7.2.2 Intervention Level  

The results show that participants had a generally positive impression of the intervention. To be more precise, i) almost all 
participants see the prototype and see it as a cue, but around one third of them were not instructed to take further actions; 
ii) participants generally see the potential to use this, while about one third thought it still needs improvement to 
significantly raise their awareness.  

8 DISCUSSION  

The intervention was carefully designed and tested as explained in this report. However, there are still some remarks that 
will be discussed here.  

First, during this project a behavior change intervention was designed. Even though the timespan of the project did not 
allow for testing a fully realized prototype, a low-fi prototype was used to confirm aspects of the intervention. Therefore, 
it is worth mentioning that the findings discussed in this report argue that several elements could work for a behavior 
change intervention. However, it is not confirmed that the intervention as a whole could change behavior as a longer testing 
period is necessary for this because it takes time to form and maintain a habit [J.O. Prochaska et al. 2008].   

Secondly, users will always be able to ignore the intervention and leave the room without any action, but this 
intervention was designed for people in the preparation, action or maintenance stage of the Transtheoretical Model [J.O. 
Prochaska et al. 2008] meaning that users want to change, keep or maintain their (new) habit and are determined to change.  

Thirdly, during one test session the prototype was not on the default stage, so it already showed ‘Well done’. From 
communication with this participant some interesting insights were gathered but not included as they cannot be generalized. 
However, the participant mentioned that a positive feeling was experienced because of the ‘Well done’. As explained in 
chapter 4, the intervention includes a social actor. Future research could focus on researching the impact of the 
congratulating text, and what the best text for this purpose could be to strengthen the social actor element in the intervention.  
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Lastly, even though it was communicated that the context of the intervention is in a student room, it cannot be confirmed 
that the intervention will attract the same amount of attention in a personal space. Alongside this, it can also not be 
confirmed that the intervention will be too distinctive from the personal space, resulting in that people potentially will not 
want to place it in their personal space.  
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APPENDIX A: INDIVIDUAL CONTRIBUTION  

To illustrate the distribution of work throughout this course an image is made. All group members peer-reviewed each 
other which is translated into the graph below. All group members agreed with this graph.  

 
The same data is used for another visualization as it was not known which one is preferred.  
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APPENDIX B: DESIGN BRIEF MIND MAP 
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APPENDIX C: TARGET BEHAVIOR SELECTION 

  

1.2 Select Target Behaviour

New table

Spillover MeasurementLikelihoodImpactTarget behaviours
turning off the lights 
when you leave the 

room for a short time 
(15 min)

unplug your
devices

Do more non- 
electronic 
activities

Worth 
considering

Promising

Promising

promising

worth 
considering

worth 
considering

worth 
considering- 

promising

worth 
considering

very 
Promising

Very easy

Easy

medium

Assessment 
ranking

2

3

1

use energy 
together

Promising/Unpromising/Unac
ceptable

Promising/Unpromising/Unac
ceptable

Promising/Unpromising/Unacc
eptable

Promising/Unpromising/Unac
ceptable

Total assessment

Cook 
together

Use alternatives 
for electronic 

devices

Promising

Promising worth 
considering

unpromising 
(really depends 

on environment)

mediumPromising

promising easy

worth 
considering medium

5

5

4
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APPENDIX D: TARGET BEHAVIOR SPECIFICATION 
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APPENDIX E: COM-B ANALYSIS 

  

Make it easy to unplug devices. Plugs should be in easy 
reach.

Be able to do something else

Know how to unplug your devices.

Believe that it will help with your energy 
consumption.

No change needed

No change needed

Change needed, some rooms have outlets that are not easy to reach.

No change needed

Change needed, be aware of how much energy plugged devices can use and
that changing their behavior will help.

Change needed,  to establish routines and find activities you enjoy

 Reflective and automatic motivation is needed to be established. Physical opportunity should 
also be a sub focus of the intervention. Psychological capability as well as social opportunity.     
                           Strength of habits / Motivation to change habits

Establish a routine and/or habits of unplugging 
devices.

Have the social support.



15 

APPENDIX F: CONCEPT ITERATION AND CATEGORIZATION 
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APPENDIX G: EXAMPLE QUESTIONAIRE 

Questionnaire  
  

1. How many times have you left your room for a longer period of time?  
2. How many times have you interacted with the intervention? 
3. How many times did you unplug your devices? 
4. How easy was it to unplug your devices? (7-point scale)  
5. How easy was the interaction with the intervention? (7-point scale)  
6. What is your level of self-efficacy now? (0 to 100% scale) 
7.  What is your level of affordance? (0 to 100% scale) 
 
Any other comments? (open question) 
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APPENDIX H: USER TEST  

  
Place: A meeting room in Atlas (or other buildings on campus) with sockets  
Time: 10 min  
Number of participants: 9  
 
Process 

1. Participants are invited into the room and fill in the consent form.  
2. Participants are asked to perform a random task given by the researchers.  
3. After a short period of time, participants are asked to leave the room, with the prototype in their confrontation.  
4. Participants decide themselves whether to do anything with the prototype or take any further actions.  
5. Participants fill in the questionnaire regarding the intervention.  

  
  
Questionnaire  
  

2. I realized that the prototype is referring to the shape of a switch. (7-point scale)  
4. I understood that the lightening sign had a meaning. (7-point scale)  
3. I understood that pulling the cord down referred to energy saving. (7-point scale)  

  
7. I understood that the prototype should be triggered by pulling the cord. (7-point scale)  
5. I understood that pulling the cord is equivalent to turning the switch. (7-point scale)  
6. The prototype is easy to manipulate. (7-point scale)  

  
7. I found that I noticed the cue when I was going to leave. (7-point scale)  

If this is not the proper place, where would you put it? (Open question)  
8. I found that I wanted to do something with the cue. (7-point scale)  
9. I was persuaded to take further actions by the cue. (7-point scale)  

  
10. I would like to put something like this in my living environment. (7-point scale)  
11. My awareness of energy consumption is raised by the cue. (7-point scale)  
12. I believe this can make a difference for the majority of people who are willing to reduce energy consumption. 

(7-point scale)  
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APPENDIX I: USER TEST RESULTS 

 

 
 
 
 
 
 
 



19 

 

 
 
 
 
 



20 

APPENDIX J: ERB FORM 
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APPENDIX K: CONSENT FORM 
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