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OUR VISION – WHY ARE WE DOING WHAT WE ARE DOING?



IDEA OF THE HII
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A hybrid methodology of Living Lab RCT with the support of IoT providing real life data

Randomised 
Controled 
Trial 

Living Lab 
methodology

Living 
Lab
RCT
approach



IDEA OF THE HII
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“Experiments aim to reveal causal relationships by manipulating an independent variable and observing 
the behaviour of a dependent one” (Wilson, 2010)

Advantage: Controlled settings account for high internal validity 
Disadvantage: Lack of a real-world subject pool, and to an extent still an issue of stated 
preferences versus revealed preferences

Overcoming the limitations of lab experiments, while still being able to maintain control over a 
number of basic parameters related to sampling, interactions, and assignments

Task
Translation of such fairly small-scale experiments to a large-scale, real-life field setting 

that is IoT supported



OUR APPROACH – HOW WILL WE DO IT?



THE MODULAR BEHAVIOURAL ANALYSIS APPROACH (MBAA)
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6-step model to implement 
ICT/IoT based behavioural 
analysis researchValorisation 

Identification

Experimentation 

Conceptualisation 

Translation

Foundation

Recommendation

(I)

(II)

(III)

(IV)

(V)

(VI)



THE MODULAR BEHAVIOURAL ANALYSIS APPROACH (MBAA)
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Our Example:  
The ”Move-it!” case

Valorisation 
Identification

Experimentation 

Conceptualisation 

Translation

Foundation

Recommendation

(I)

(II)

(III)

(IV)

(V)

(VI) § The “Move-it!” case was designed
to stimulate employees to
embrace the benefits of increased
physical activity during office
hours with the support of digital
technologies.

§ The	six	design-steps	as	described	
above	was	applied	to	design,	
execute	and	valorise	the	study



(I)  VALORISATION
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3 Tracks

Track 1
Behavioural

Consciousness

This most basic track 
focuses on raising 

individuals’ or 
organizations’ awareness 

for a certain subject 
matter and explores their 

intrinsic and possible 
applicable extrinsic 

motivations

Track 2
Behavioural

Action

The second possible track 
is concerned with the 

analysis of individuals’ or 
organizations’ behaviour
per se, targeting volition 
and behavioural patterns

Track 3
Behavioural

Change

The third, most complex 
track is concerned with 

the actual process of 
changing behaviour and 
explores strategies and 
tools to facilitate such a 

change as well as the 
problems inspiring a 
behavioural change.



(I)  VALORISATION: THE ”MOVE-IT!” CASE
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3 Tracks

Track 1
Behavioural

Consciousness

This most basic track 
focuses on raising 

individuals’ or 
organizations’ awareness 

for a certain subject 
matter and explores their 

intrinsic and possible 
applicable extrinsic 

motivations

Track 2
Behavioural

Action

The second possible track 
is concerned with the 

analysis of individuals’ or 
organizations’ behaviour
per se, targeting volition 
and behavioural patterns

Track 3
Behavioural

Change

The third, most complex 
track is concerned with 

the actual process of 
changing behaviour and 
explores strategies and 
tools to facilitate such a 

change as well as the 
problems inspiring a 
behavioural change.

The research is concerned with the 
actual process of changing behaviour, 
namely activity patterns during office 

hours



(II) CONCEPTUALSATION
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Individual/Organisation 

Steering Strategies

 

Tools

Policy
Regulation of supply
Subsidies/taxes
Disclosure
Choice architecture

Market
Unavailablility
Promotion/Reward
Advertisement
Choice architecture

Restriction of choices
Monetary incentives 
Information/Persuasion 
Nudging

Gamification, introducing decision points, managing hyperbolic discounting, metering and 
categorization, sophisticated acknowledgement, streamlining of preferences,...

Problems

 Choice overload , lack of self-control, mental accounting failure, 
impulsion,...

Motivation

Internal or 
external 
process 

leading to the 
formation of 
behavioural 
intentions

Volition

Process 
leading from 
intention to 

actual 
behaviour

Behaviour A 

Decision-
making with 

bounded 
rationality

Behaviour B

Modification of 
the individual's 

behaviour

No universal model but abundance of 
theories from various disciplines tailored 

towards specific needs 

• Development of a behavioural analysis 
concept by understanding & mapping 
the research’s focal interests and purpose. 

• Modular: can, but does not need to, 
address all aspects of behavioural analysis



(II) CONCEPTUALSATION: THE ”MOVE-IT!” CASE
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Individual/Organisation 

Steering Strategies

 

Tools

Policy
Regulation of supply
Subsidies/taxes
Disclosure
Choice architecture

Market
Unavailablility
Promotion/Reward
Advertisement
Choice architecture

Restriction of choices
Monetary incentives 
Information/Persuasion 
Nudging

Gamification, introducing decision points, managing hyperbolic discounting, metering and 
categorization, sophisticated acknowledgement, streamlining of preferences,...

Problems

 Choice overload , lack of self-control, mental accounting failure, 
impulsion,...

Motivation

Internal or 
external 
process 

leading to the 
formation of 
behavioural 
intentions

Volition

Process 
leading from 
intention to 

actual 
behaviour

Behaviour A 

Decision-
making with 

bounded 
rationality

Behaviour B

Modification of 
the individual's 

behaviour

Following Track 3, the “Move-it!” case 
is concerned with the whole process of 
behavioural change, however, it does not 
particularly zoom in on the forming of 
motivations and the process of volition. 

Rather it focuses on the strategies 
and tools which can be used to elicit 
the desired behaviour change. 



(III) TRANSLATION
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1. Development of use cases corresponding with the focus of the chosen
track

2. Formulation of the claims (i.e. hypotheses) to be tested



(III) TRANSLATION: THE ”MOVE-IT!” CASE
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1. Development of use cases corresponding with the focus of the chosen
track
“Thomas is working since several years in his company. He works on several projects and is on a
busy schedule. After getting a cup of coffee in the morning at the office’s coffee machine, he
is usually only getting up again to quickly go to the restroom…. “

2. Formulation of the claims (i.e. hypotheses) to be tested

H1: If employees are informed about the health and concentration benefits of increasing their 
physical activity during working hours, then they will have a higher step count than colleagues who 
have not been informed.

H2: If employees are continuously confronted with the decision of following a recommendation to 
increase their physical activity during working hours due to health and concentration benefits, then 
they will have a higher step count than colleagues lacking these decision points.



(IV) FOUNDATION
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The prerequisites of the research are outlined and organised:

§ ICT/IoT: This refers to making sure that the required data to answer the hypotheses can be 
captured e.g. steps, energy use, as well as relevant context data which might influence the 
results such as gender, age, weather conditions etc. Accordingly, it might be necessary to 
communicate with a prototyping team to develop an online platform, gadget or application 
interface, or to acquire classical wearables e.g. for monitoring steps or the heart rate.

§ Infrastructure: This includes for example checking the availability of WiFi, electricity or similar.

§ Participants: This refers to ensuring the access to or recruitment of a panel of participants.

§ Ethical aspects: These must be especially  considered when following Track 3 which involves 
an intervention in the participants’ actual behaviour.



(IV) FOUNDATION: THE ”MOVE-IT!” CASE
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The prerequisites of the research are outlined and organised:

§ ICT/IoT: An application is needed to count steps in a given time or location frame (“Moves” 
by third-party supplier Protego) , age and gender will be collected via employee lists, 
weather statistics will be recorded by the project responsible during the time of the 
experiment.

§ Infrastructure: The possession of a smartphone (Android or iOS)  and a data plan are defined 
as preconditions for recruitment. 

§ Participants: Participants are recruited via the company’s mailing list through the company’s 
head to increase participation. 

§ Ethical aspects: Have to be considered since the experiment involves an intervention in the 
participants’ actual behaviour.



(V) EXPERIMENTATION
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Step1: Base line
Identification and possibilities for setting the desired base-line behaviour, which 
has to be the same in the whole group e.g. awareness of energy saving 

Step 2: Randomization 
Identification of the factors to be measured, e.g. energy use (dependent 
variable), comparison with peers (independent variable), intervention

Step 3: Conditions
Identification of the level(s) of each factor, e.g. text presentation of & visual 
presentation (mediating variables), e.g. age, gender (moderating variables)



(V) EXPERIMENTATION
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Step 4: Set-up
Determination of number of required units for robust results and 
definition of measurement period and duration of A and B situation. 

Step 5: Trial 
Assignment of the treatment to the experimental groups of both factor 
levels, no treatment in the control group (“control design”). Data collection 
at point A and B as defined

Step 6: Data analysis & visualization
Analysis of Variance (ANOVA) or, if a large number of variables might cause 
the effect and variables are continuous, Regression analysis via SPSS or more 
advanced programmes (big data processing



(V) EXPERIMENTATION: THE ”MOVE-IT!” CASE
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Step1: Base line
Two experimental groups/one control group, Period A: all participants have to download 
the same application and are asked to count their steps (experiment and control groups). 
Period B:  the two experimental groups (I and II) receive an e-mail explaining the health 
and working benefits of increased physical activity (disclosure of information), 
experimental group II receives additionally reminders three times a day (decision points)

Step 2: Randomization 
Dependent variable: Step count, Independent variable: Treatment, 
Treatment group I: Sensitizing E-Mail, Treatment group II: Sensitizing E-Mail 
plus notifications

Step 3: Conditions
Moderating variables: Age, gender, weather
Mediating variable I: Disclosure of information
Mediating variable II: Disclosure of information plus decision points



(V) EXPERIMENTATION: THE ”MOVE-IT!” CASE
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Step 4: Set-up
Duration period situation A: 1 week (5 working days), Duration period B: 1 week (5 
working days)
Measurement period: working day (9-17h)
Number of participants: 40

Step 5: Trial 
A “before-and-after-design”, namely a 2-factor design with 2 level, i.e. with 
4 factors in total was chosen (see next slide)

Step 6: Data analysis & visualization
ANOVA & Regression



(V) EXPERIMENTATION:  THE ”MOVE-IT!” CASE
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A “before-and-after-design”, namely a 2-factor design with 2 level, i.e. with 4 factors in total was 
chosen 

Period A Period B
E-mail plus notification
condition
(Experimental group I)

steps/
working day

steps/
working day

E-mail condition
(Experimental group II)

steps/
working day

steps/
working day

None
(control group)

steps/
working day

steps/
working day



(VI) RECOMMENDATION
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§ Track 1: Participant’s motivations can be mapped. Then, measures for influencing behavioural 
consciousness can be proposed. 

§ Track 2: Behavioural patterns can be mapped and be better understood and measure to 
influence them be proposed. 

§ Track 3: Makes it indeed possible to determine the impact of the examined interventions, i.e. 
whether behaviour could be change. However, also this track might be wishful to iterate.  

Track 1 and Track 2 might stimulate a further iterative of the MBAA to test the proposed 
strategies with a Track 3 valorisation track.

Repeating Track 3 at a later point of time, can indeed help to examine the sustainability of an 
intervention, i.e. whether the observed behavioural change is only a short or also long-term 
effect.



(VI) RECOMMENDATION: THE ”MOVE-IT!” CASE
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§ Results still to be obtained



QUESTIONS?
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?



IT’S YOUR TURN:
DESIGN A BEHAVIOURAL ANALYSIS



TEMPLATE TO DESIGN A BEHAVIOURAL ANALYSIS USING MBAA

Valorization Track: (1- awareness, 2 – behavioral patterns, 3 – behavioral change,  + please 
describe shortly which behavior you want to study)
Conceptualization: (name of theories used)
Translation: (use cases ready? hypotheses formulated (please insert)?)
Foundation: (name needed prerequisites: ICT/IoT, infrastructure (e.g. WIFI),  participants 
recruitment, ethical considerations)
Experimentation: (Did you set up the experiment yet? If yes please create an overview 
A/B table as under (V))
Recommendation: (Do you already have results yet?)
Timeline & Upcoming activities: (Where do you stand? What is still planned?)
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(NAME OF PROJECT)
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