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ABSTRACT
This paper provides the intended outline and guidelines
for the Information Sciences master thesis project of
Carlo Bernardini. A general outline and the motivation
for the research are given, followed by aspects which
will be studied individually. These aspects are guided
by a set of research questions and methodologies. In
support of the research and statements made, several
related articles are included. Ultimately the intended
planning and timeline are set forth in order to lead the
project in the right direction.

1. INTRODUCTION
In this document I propose a design and outline for the
Information Sciences master thesis project. Here the
underlying motivation for the research project, the as-
sociated methodology, related work, research questions
and other relevant aspects are outlined, in preparation
for the study.

For this project I intend to design a system, in cooper-
ation with my fellow student Remco Draijer, which ad-
dresses the issues of overweight among the Dutch pop-
ulation. The system is intended to be deployed within
supermarkets in order to get as close as possible to the
source where customers acquire their daily foods. The
research will be conducted in close cooperation with the
Innovation department of Ahold, which is the parent
company of Dutch supermarket chain Albert Heijn.

Whenever we use the term system we mean: ”An ag-
gregation of subsystems cooperating so that the system
[as a whole] is able to deliver the overarching function-
ality.” 1

2. RESEARCH OUTLINE & FOCUS ASPECTS
In this section I will set forth which particular aspects
my project will focus on. At first a general outline of
the thesis project is given, also discussing aspects which
Remco and I will jointly work on. Individual aspects are
covered in addition, which means these are not shared
with Remco as he chooses other concepts to study.

2.1 General outline & Motivation
According to Statistics Netherlands more than 41% of
the Dutch population over four years old is overweight2.
For most people, consumption starts at the supermar-
kets where errands are ran on a regular basis. this can
also be diverted to the predominant market share of su-
permarkets in main food categories3(Also see fig. 1).
Customers are given the choice between a large quan-

1System definition: http://en.wikipedia.org/wiki/
System_integration#Overview
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Figure 1: Statistics Netherlands: Place of pur-
chase of groceries

tity of products of which they ultimately pick a few.
That substantial amount of products makes a conscious
choice even harder and effort-demanding. Given that,
there seems to be a gap between supermarkets and their
customers in the guidance towards a healthier and more
responsible way of consumption. The aim of the thesis
project is to design a prototype for an interactive, in-
telligent system for use in supermarkets, of which the
purpose is to facilitate doing groceries by providing var-
ious kinds of information about products and health,
meanwhile raising customer awareness on responsible
shopping behavior and healthy consumption. By pur-
suing this strategy and purposes we aim to address the
following points of interest:

• Facilitating running daily errands through the pro-
vision of a system that informs customers about
product properties, nutritional values and other
information that may be of use.

• Assisting the clientele in adopting a healthier lifestyle
by providing assistance in making nutritional choices.

2.2 Individual aspects of research
The concepts I will take on within my research can be
divided in two parts.

First, there is the aspect of system architecture, which
covers both hard- and software: how will the system
composed, are there any subsystems which together form
a whole and, if so, how do these relate to each other?
As to this aspect, it is necessary to study how the tar-
get group is composed, what sort of functionality they
would prefer, and whether that functionality is feasible
for deployment in multiple stores.

The next aspects is about information provisioning: what
information does the system supply, how is the flow of
information managed within the system and, last, how
is the information relevant to the customer presented to
the end user? The latter will primarily be approached
as a problem of interface and interaction design.

Albeit not a core aspect of this research - since this is
a predominantly economical aspect which should not
compromise the main purposes of the system - we want
to bear in mind the commercial viability of the system
to a certain extent, as it is supposed to be deployed
within the domain of supermarkets. These aspects can
be considered as parts of the following fields of research
and are closely related to the methodologies to be used
which are discussed in the subsequent section.

2.2.1 User Modeling
This aspect is of particular interest as the system will
potentially be used by a great variety of people or house-
hold compositions. How is the system supposed to take
into account all different types of users, their wishes
and their needs? How might the system be designed to
please and to be usable for various kinds of customers,
also considering possible physical limitations and diver-
gent agility in use of technology?

2.2.2 System Architecture
As mentioned in the introduction of this document, a
system is composed of multiple subsystems which co-
operate in such way that the system as a whole is able
to provide overarching functionality. The set of func-
tionalities offered by the various subsystems should be
integrated seamlessly, enabling the target group to use
or access all of them in a similar and recognizable way.
The architecture of the system defines its fundamental
organization and mutual relationships of the embodied
components.
3Statistics Netherlands (2014): http://www.
cbs.nl/en-GB/menu/themas/gezondheid-welzijn/
publicaties/artikelen/archief/2014/2014-3939-
wm.htm?Languageswitch=on
3Hoofdbedrijfsschap Detailhandel (2013): http://www.
hbd.nl/pages/14/Bestedingen-en-marktaandelen/
Supermarkten.html?branche_id=30&hoofdonderwerp_id=
14
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3. RESEARCH QUESTIONS
The hypothesis in this research is formulated as follows:
”Adopting an intelligent interactive shopping system re-
sults in a more efficient and healthier way of doing gro-
ceries”. Whether the resulting system would negatively
affect business turnover in any way is a factor which
is hard to evaluate before deployment. Hence, com-
mercial interests in the way information is provided to
customers will need to be taken into account from the
beginning. The hypothesis is translated into the follow-
ing research questions which serve for investigation and
evaluation :

• Which systems or prototypes that provide infor-
mation about products and nutrition do currently
exist?

• Which sources of information do customers consult
and what sort of information do they look for when
choosing among products in the supermarket?

• Who are the key stakeholders and target users that
might be involved and what are their properties?

• How does the target group wish to be assisted by
means of technology when making choices for their
groceries?

• What components is the system provided with to
offer it’s intended functionalities and how can the
flow of information be managed?

• How can relevant information be presented so that
it is understandable for different types of users and
nudging them into changing their behavior?

• Does the use of technological shopping assistance
result in a more efficient way of doing groceries?

4. APPROACH & METHODOLOGY
Remco and I will both perform literature reviews in
order to be aware of existing technologies, systems and
relevant studies. Next, I will define the stakeholders and
the target group that involved. Then Remco and I will
go ’back to the drawing board’ together to re-think pos-
sible ways in which the system might be shaped, consid-
ering the findings we made beforehand (including find-
ings with respect to individual research aspects). The
interests of key stakeholders need to be kept in mind to
maintain commercial support, which might eventually
make the system viable for deployment within super-
markets, for which it is intended.

4.1 Research methodologies
This section provides an outline of methodologies which
will be used in this research, enabling the system to be
using current technologies, preventing doing something
that has already been done, making sure the system
meets the needs of stakeholders and target group, and,
ultimately, providing methods for evaluation.

4.1.1 Desk Research
To support the statements and choices made during the
research desk research will be used for gathering infor-
mation relevant and related to this domain.

4.1.2 Usability Engineering
Customers using the system, as mentioned earlier, may
differ greatly. The aim is to achieve a high degree of
usability and user-friendliness in order to maximize the
potential use of the system by the target group and
make all individual system components work together
as seamless as possible. This could be achieved by mak-
ing use of, among others, participatory design [Spinuzzi,
2005, Abras et al., 2004], involving target group users
in the system design process. In the beginning of this
process quick prototyping can be in the form of sim-
ple ’pen and paper sketches’, which eventually may be
elaborated into more tangible or concrete prototypes
whenever the needs are more clearly mapped and the
design cycle progresses.

Qualitative methods will be used for profiling the target
group and the evaluation of the project results. Profil-
ing the targeted users may be done by means of ques-
tionnaires or focus group sessions. This also applies
to the systems evaluation of use and performance at a
later stage, while quantitative data could also be gath-
ered automatically in addition by implementation in the
system, if possible and useful.

4.1.3 System Development
In principle, it is intended and expected that about 50%
of the available time up until the final project deadline,
without significant deviation, will be devoted to the de-
velopment of the contemplated software application and
system architecture. For software development, version
control and collaboration will be carried out using GIT
with Github4or Bitbucket5as private remote repository.
For collaboration and process management purposes,
using Trello6as a mean for workflow visualization might
be desirable.

5. RELATED WORK
This section contains several articles which relate closely
to the topics of interest in this study.

The Methodology of Participatory Design [Spin-
uzzi, 2005]
In his article, Spinuzzi defines Participatory De-
sign as methodology in which design is research,
characterizing it as a way to understand knowl-
edge by doing, otherwise tacit knowledge. Various
underlying methods are used to iteratively con-
struct the emerging design, which itself simultane-

6Github: http://github.com
6Bitbucket: http://bitbucket.org
6Trello: http://trello.com

http://github.com
http://bitbucket.org
http://trello.com


ously constitutes and elicits the research results as
co-interpreted by the designer-researchers and the
participants who will use the design.

User-Centered Design [Abras et al., 2004]
This paper discusses several methods of User Cen-
tered Design (UCD), involving various types of
users in a design process of a product or service.
A number of methods for involving users is men-
tioned, among others Usability Testing and Par-
ticipatory Design.

How to Nudge In Situ: Designing Lambent De-
vices to Deliver Salient Information in Su-
permarkets [Kalnikaite et al., 2011]
For their study, Kalnikaite et al. focused on the
distance foods have traveled to reach their desti-
nations by means of food mileage. The system
they propose uses a lambent display mounted on
the trolley handle which is intended to nudge cus-
tomers into buying products with a lesser mileage.
That mileage is represented by LED lights on the
lambent display and an additional emoticon. A
conclusion they draw is that the key in nudging
shopping decisions is balancing information fragu-
larity and simplicity with enough feedback to en-
able people to change their choices in a way they
find rewarding and motivating.

Building Intelligent Shopping Assistants Using
Individual Consumer Models [Chumby et al.,
2005]
Chumby et al. designed a prototype system which
enables personalized offers by means of customer
loyalty card data. The system is composed of a
touch screen tablet mounted on the trolley han-
dle. Among the functionalities are shopping list
predictions which are based on previous behavior
and use machine learning, and promotions depend-
ing on aisle location and presence of products on
the shopping list.

6. PLANNING & PROPOSED TIMELINE
To lead the project in the right direction without incur-
ring delay, it is intended to schedule at least bi-weekly
meetings (in consultation) with supervisor Daniel Buzzo
for feedback and Q&A. As mentioned earlier within the
Approach & Methodology section, the development of
software and system architecture is not supposed to take
(much) more as 50% of the total time. The presenta-
tions for the final thesis are as of yet scheduled within
the month of July. Both Remco and I would like to hold
on to this as target date for rounding up the project, if
possible. Might the outcome of the project greatly ben-
efit from extending this deadline, this possibility will be
discussed well in advance in consultation with both the
supervisor and second reader.
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