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Research methodology 
The research used a mixed method approach combining diary studies (to observe people’s 
energy behaviours and habits within the home at certain periods), semi structured interviews 
and a pilot field experiment monitoring psychologically relevant variables to behaviour change 
(habits and predictors within the theory of planned behaviour) as well as actual kettle overfill 
behaviour and energy consumed by the kettle. The aim of the field experiment was to identify 
whether the intervention developed based on the slanty design approach impacted these 
psychological variables and user overfill behaviour. The experiment used a mixed design. The 
independent variables were kettle behaviour (between subjects- 2 conditions: Stroppy and non 
Stroppy)) and time of measurement (within subjects- 3 conditions- Time 1, Time 2, Time 3). In 
the stroppy kettle behaviour condition users had to negotiate with the kettle to get the kettle to 
boil. The amount of negotiation was dependent on kettle overfill. Before boiling the kettle the 
user was instructed to identify how many cups of water they wanted to boil. If the amount of 
water was more than this then the user was asked to rotate a wheel on a mobile phone 
application to do “extra work” to get the kettle to turn on. This increase in effort is the 
intervention mechanism used to impact on the behaviour. To ensure that the effects seen are 
not just due to specifying the amount of cups, a second group of participants were exposed to a 
new kettle set up without the stroppy nature included (non stroppy condition), where they only 
specified the amount of cups before boiling the kettle. The time of measurement variable was 
used to identify any change in psychological variables across the experiment and whether they 
were impacted due to the kettle experience.  
The sample consisted of 24 participants from 6 households, from which 75% were male and 
25% were female in the age range from 21 to 38 years old. From the 24 participants in total, 
only 11 participants completed all questionnaires. 
   
  

The Stroppy Kettle 

Design requirements 
The stroppy kettle was designed to fulfil the following requirements: 
 
Observe the behaviours of kettle users with regards to the: 

● amount of energy consumed 
● frequency and motivation for use 



● overfill behaviour (the difference between the water put into kettle and water actually 
used). 

 
Intervene when required in an attempt to influence behaviour in a manner that: 

● is direct and timely 
● alters the normal behaviour of the kettle 
● does not render the kettle unusable in any circumstance. 

 
 
 
 
 
 
The stroppy kettle consists of a number of sub-components: 

The Kettle 
The kettle used was a typical electrically powered cordless jug design as would be typically 
found in a modern kitchen. The kettle was able to boil up 1.7 litres of water. One unique 
requirement of the kettle was to ensure that it could safely boil an amount of water that might be 
required by a single person to fill a cup. This feature is surprisingly uncommon and therefore 
severely restricted the choice of kettle used for this experiment. 

The water fill monitor 
The aim of this component is to measure, in real-time, the amount of water that is contained 
within the kettle. Various design choice were considered including: 
 
Solid state water level monitor: This analogue sensor is placed within the kettle and detects 
water level through varying electrical resistance or pressure. 
 
Float-based sensor: This is the most commonly used approach utilising a moving float 
attached to an arm which rotates relative to the level of water. 
 
Ultimately we decided to utilise a sensor that measured the weight of water in the kettle. This 
approach had a number of advantages: 

● It was robust to the form and function of the kettle. 
● It did not require any modification of an existing kettle. 
● It could be contained in a separate watertight box placed beneath the kettle and consist 

of low-voltage technology. 
A disadvantage of this approach was the obvious change in appearance from an ordinary kettle 
setup since a box was required to be placed underneath the appliance.   
 
The weight was determined using a load cell in form of four strain gauges in a Wheatstone 
bridge configuration. The arrangement resulted in small variance in voltage, which reflected the 
amount of weight placed on the load cell. This small variance was amplified and encoded into a 
binary stream, which was then broadcast over a bluetooth modem in real-time. 
 

Power control and monitoring 



In order to control and monitor the power consumed by the kettle we utilised a wireless control 
system provided by AlertMe home monitoring systems.  
The system consisted of two components: 

● A plug through device, which captures the power, consumed by a single device and can 
be remotely instructed to enable/disable power to whatever device is plugged through 
(see figure $). 

 
● Monitoring and control hub, which maintains a connection to the AlertMe servers and 

connected devices. The hub essentially collects the consumption data from connected 
devices and passes on remotely initiated control instructions.  

 
Figure $: The AlertMe plug through controller 

 

The stroppy interaction 
We utilised mobile devices in order to provide an interaction that was flexible enough to allow us 
to explore various approaches to instilling stroppiness into the behaviour of the kettle. This 
approach also allowed us to directly capture some of the usage information required for the 
experiment.  
 
Upon a user initiating the interface (either by clicking on the screen or picking up the kettle) the 
device would ask the user to identify themselves by clicking on their name and then ask them 
about their requirements for boiling water (for example the number of cups required). Once the 
user filled and replaced the kettle onto its cordless stand the device calculates the difference 
between the water added and the water required to determine the level of overfill. This overfill 
quantity is then used to determine the stroppiness of the device. 
 
Stroppiness is expressed in the form of a task for the user to complete. In this case we utilised a 
pacing wheel design. The user was required to rotate an object on the touch screen with their 
finger. Rotate too quickly or too slowly and the power will be cut off from the kettle preventing it 
from boiling and the user will be asked if they wish to continue or to give up. The length of time 
that the user is required to complete the task reflects the level of overfill.  
 



Preliminary results 
From the energy diaries and interviews 

● Interface needs to include more relevant metrics for the user in their filling behaviour i.e. 
mugs or pans instead of cups. Some participants suggested including measurements 
such as millilitres and litres (from 100ml, 150ml, 200ml, 250ml… up to 1l or 2l) as they 
were using the kettle for boiling water for cooking, washing and cleaning and hence 
these measurements would be more helpful.  

● Some participants commented on the design of the kettle installation as being too robust 
and as such taking to much space in the kitchen: ‘The kit is cumbersome and occupies a 
great deal of benchspace’.  

● Overall, the participants felt that the kettle had an influence on that how many times they 
boiled water and how much water they boiled in the kettle:  

- ‘I tried to be accurate with the amount of water that I was boiling’ 
- ‘After the first questionnaire when we realised the point of the usage of the kettle 

there was no left water in the kettle from the previous users, which was a 
common practice before. I’ve noticed that we were measuring how much water 
we need.’ 

- ‘With the new kettle we could saw how many cups we can boil and that prevented 
us from wasting water’  

- ‘We tried to be more careful, basically because people were conscious that 
something was going on and that they have been monitored.’ 

● In general, the participants were satisfied with the kettle installation, describing it as: 
cool, fast, convenient to use and less noisy that their own kettles. However, some of the 
participants complained that the kettle wasn’t working all the time (sometimes as a result 
of poor Wi-Fi signal), which according to them was: frustrating, irritating and annoying. 
This comments were given mostly by the participants whose kettle was reprogrammed 
to the ‘stroppy’ mode. As a result some of them used their own kettle in a few occasions. 

● Although some of the participants would not like to have more ‘slanty’ 
appliances/devices that will reduce their energy consumption at their home foreseeing 
this situation as ‘massy’, ‘frustrating’ and ‘complicated’, the others liked the idea 
believing that this may be: ‘good for the environment’, ‘beneficial for electricity bills’ and 
’decreasing the costs’. 

● Most of the participants in the experiment had ‘pro-environmental’ attitudes believing that 
societies should reduce the energy consumption.  

● Although for the most of the participants the amount for the rent and the location of the 
house were the top priorities in their search for accommodation, still some of them did 
pay attention to the energy efficiency of the house: 

- ‘We checked if the windows have double glazing. Not only for the money and 
energy losses but for the quality of and the comfort in the house.’ 

- ‘We wanted a house with low ceilings, which is easier to heat and we checked 
the bills for electricity.’ 

- ‘For us it was important to be able to control the heating system. In many houses 
the landlord controls the heating. 

 
From the questionnaires  

● 2x3 ANOVA’s were run to identify the effect of the stroppy kettle intervention on 1) habit 
to overfill the kettle, 2) attitudes towards overfill, 3) perceived behavioural control over 
overfilling the kettle, 4) social norms of overfilling the kettle, 5) people’s intentions to 
overfill the kettle across the time of measurement. We found that there was no 
significant effect of the intervention on these variables (p>0.05), although this is likely to 



the low amount of participants in the pilot study, thus impacting the power of the 
statistics to detect an effect. A larger scale study with a larger number of participants 
using the methods piloted and lessons learned will be run in September 2012 

Reflection 
There were some distinct advantages and drawbacks of the research methods used. 

● Longitudinal nature of the research led to missing data and drop out rate being an issue 
for parametric statistical analysis of the questionnaire metrics. A larger cohort will be 
needed in future research to ensure this does not impact the quality of inference from 
these statistics.  

● We experimented with different questionnaire delivery methods across the project 
experiment. It was felt that although online questionnaire use on tablets at the visits 
allowed us to gain the data in an analysable format faster than paper based 
questionnaire (as used in phase 1 of the experiment) a better system needs to be 
developed whereby participants complete the questionnaire before continuing with the 
study. Such a system would add validity to the data gathered by ensuring the measures 
are taken before the next stage of the experiment, as well as potentially reducing 
dropout rate and missing questionnaires. The team are working on a method of 
questionnaire completion whereby all questionnaires have to be completed on the 
technology given with the kettle before the experiment can continue.  

 


