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Abstract

Abstract
This project has been made in collaboration with the company Tinitell in
Stockholm. The purpose of the project is to design mobile phones for children.
This report explains all the Design Process, as SVID (Swedish Industrial Design
Foundation) describes it. It starts with a research phase and according to its
conclusions, a concept generation phase follows. After discussing the possible
concepts, the best alternative is selected and developed. The final part of the
report is the analysis and conclusions of the whole process.
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Sammanfattning

Sammanfattning
Detta projekt har genomförts i samarbete med Tinitell i Stockholm. Syftet med
projektet är att ta fram en design på mobiltelefoner anpassade för barn i åldrarna
fem till elva år. Frågeställningen som skall besvaras i denna uppsats är ”Hur bör
dessa telefoner fungera, och hur bör de se ut?”
Målet har varit att ta fram en design som är häftig och innovativ men samtidigt
enkel och rolig för barn att använda. Den skall även vara en trygghet för
föräldrarna då den möjliggör kommunikation mellan förälder och barn vart som
helst, när som helst. Projektet började med en omfattande undersökning
bestående av observation av barn som hanterar mobiltelefoner, vilka problem som
uppstår och vad man kan utveckla för att tillgodose barns behov, utöver detta
genomfördes även tre stora enkäter.
Barn i olika åldrar hanterar saker på olika sätt beroende på karaktärsdrag,
utveckling och beteende. Baserat på detta faktum togs beslutet i början av
arbetsprocessen att dela in användaren i tre olika åldersgrupper. Övergångsåren (56 år), mellanåren (7-9 år) samt yngre ungdomsåren (10-11 år).
Utifrån de första skisserna valdes tre olika koncept ut, ett för varje åldersgrupp.
Trots att alla tre telefoner har samma grundfunktioner har de, beroende på
åldersgrupp, olika extra funktioner och olika utformning för att på bästa möjliga
sätt passa slutanvändaren. De tre skisserna presenterades för Mats Horn, grundare
av Tinitell. De hade dock räknat med att göra en fast investering och valde därför
att fokusera på produktion och design för en av modellerna. För att kunna välja ut
ett av koncepten genomfördes en ”value opportunity analysis”, efter att ha tolkat
resultaten från denna undersökning valdes koncept två (7-9 år) ut för
vidareutveckling.
Efter att ha gjort flertalet digitala 3D-modeller och provat många olika idéer nådde
jag slutligen mitt mål vad gäller design och funktion för telefonen. Resultatet är
Tiniphone, en mobiltelefon med touch-screen utformad som ett armband som
barnet kan fästa på armen. Alla funktioner i Tiniphone kontrolleras av föräldrarna
via en dator.
Detta projekt har genomförts parallellt med Tinitell, som jobbar på en liknande
produkt. Jag är väldigt nöjd med slutresultatet och jag hoppas att Tinitell kan
använda det material jag framställt som hjälp och inspiration för att hitta en
slutdesign för telefonen.
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Introduction

1 Introduction
This report describes a Final Project Work undertaken as the last part of the B.S.
of Industrial Design and Product Development Engineering at the University of
Zaragoza during an exchange year at Jönköping University. It has been conducted
in collaboration with the Stockholm based company Tinitell. The following
section describes the background of the project and its aims and objectives.

1.1 Background
Tinitell is a start-up company seated at KTH Innovation. Their ambition is to start
producing mobile phones this year. They have received the initial funding and
work with two prototype designers in their team who already developed several
technical components of the phone and designed possible versions of the product.
Nevertheless, the company is missing an additional designer who develops further
alternatives from an external point of view to assess or verify the existing
prototypes with a parallel design.
The company is in its formative stages and it requires the designer to take all the
aspects of the development process into account: market analysis, production
limitations and customer interaction.

1.1.1 Stakeholders
Stakeholders are all people having an interest in the project or are affected by it.
Primary stakeholders are those who are directly affected, such as Mats Horn and
both supervisors Lars Eriksson (Jönköping University) and Eduardo Manchado
(University of Zaragoza). Secondary stakeholders are those who at some point will
be affected, such as manufacturers and the children. To identify the project
stakeholders, I made a stakeholder analysis (Figure 1).
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Figure 1. Stakeholder analysis of the project

1.2 Purpose and research questions
The design framework of the project has been defined by technical production
requirements. Furthermore, the project will result in a mobile phone that is simple
to use both by parents and by children and that fulfills children’s specific
requirements.
The problem formulations that would be answered with this project are “How
should these mobiles phones work?” and “How should they look like?”

1.3 Delimitations
The project was limited to cover the age group 5-11 years.
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1.4 Outline
To get a better understanding of the results presented later on, this report starts
with a theoretical background that describes the framework within the entire
project that has been developed. Additionally, it describes the methodology used
in the project on a theoretical level. The implementation subsequently describes
the application of these methods and the decisions that were taken as well as the
justification of them. Finally, the description of the project results is followed by
an analytical discussion and an outlook for further applications in the future.
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2 Theoretical background
In order to implement the project and achieve the best possible results, a
comprehensive study was required. There are numerous research methods
commonly used in contemporary product design. The aim of product design
research is to ask, observe, think and learn from people who interact on day-today basis products, spaces and systems. The research methods that were used in
this report are described in section “3. Methods”.

2.1 Design Thinking
All the design projects are characterized by three aspects: the design theory that
serves as a guidance for accomplish the project, the design process which establish
certain steps for getting to the final result and the methods for carrying out each
of the steps.
The design theory behind this project is Design Thinking. Design Thinking is the
combination for empathy, imagining the world from different perspectives,
integrative thinking, not only relying on analytical processes, optimism, assuming
that at least one potential solution is better than the existing alternatives no matter
how challenging the constraints are, experimentalism and collaboration (Tim
Brown, 2008, p.87). The keys to follow are: begin at the beginning, take a humancentered approach, try early and often and seek outside help (Tim Brown, 2008,
p.90).

2.2 The evolution of the mobile phone
Mobile phones and its subscriptions have taken giant strides over the recent years.
From being just a device that allows you to communicate on a basic level, the
mobile phone of today has become an essential part of our daily life. Figure 2
shows an illustration with the global mobile-cellular subscriptions, total per 100
inhabitants in 2001-2011 (International Communication Union, 2012).
The currently market is filled with different kinds of mobile phones and hundreds
of companies that are into the business of mobile phones, such as Nokia, Sony
Ericsson, Samsung, Apple, LG, Motorola, HTC or Blackberry, among others.
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2.3 Age of children
When we want to establish the exact meaning of “child”, we can find several
definitions of childhood and being a child that have been established through the
years. The most common one: “A child is every human being bellow the age of 18
years unless under the law applicable to the child, majority is attained earlier”
(United Nations Convention on the Rights of the Child (UNCRC), 1989).
Another definitions exist, such as the Oxford English Dictionary one, which
assumes that: “A child is anyone between birth and puberty or in the
developmental stage of childhood, between infancy and adulthood”
(Markopoulos, Read, MacFarlane & Hoysniemi, 2008, p. 3).
However, it is true that childhood is normally defined by the biological age, but
the different cultures and societies have a huge impact on children’s behavior, not
all the children of a same age behave in a similar way. The general definitions for
the ages and stages of a child may include: “New-born or Neonate (birth to 28
days), Infant (1 to 12 months), Toddler (1 to 3 years), Pre-schooler (3 to 5 years),
School Age (5 to 11 years), Preteen or Tween (11 to 12 years) and Teen (13 years
and older)” (Vincent Iannelli, M.D., 2008).
This report is focused on children within the range of School Age (5 to 11 years
old).

2.4 Perspectives on child development
Children, except for the differences within a certain age due to the cultural and
social factors, change over time in a similar way: they grow bigger, get stronger
and learn more and faster.
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Kail (2002) identifies five major theoretical perspectives on child development:
biological, psychodynamic, learning, cognitive-developmental and contextual.
Below, all of these perspectives will be analyzed (Markopoulos, Read, MacFarlane
& Hoysniemi, 2008, p. 5).

2.4.1 Psychodynamic development
The most important work related to the psychodynamic development of children
is the theory of personality offered by Sigmund Freud (1856-1939), which states
that development is determined primarily by how a child resolves conflicts at
different ages and is defined with these three components:
• Id (primitive instincts)
• Ego (practical, rational behavior)
• Superego (the moral component)
Freud’s student, Erik Erikson (1902-1994) produced a psychosocial theory (Table
1) – A person’s lifetime is divided into eight stages, each with its own challenges.
Erikson’s work was not only about children; it considered a person’s entire life
(Markopoulos, Read, MacFarlane & Hoysniemi, 2008, p. 6).
Table 1. Erikson's Development Theory (Markopoulos, Read, MacFarlane & Hoysniemi, 2008)
Age

Conflict

Resolution

Culmination in old age

3 to 6 years

Initiative vs. Guilt

Purpose: To develop a
willingness to try new
things and to handle failure

Humor; empathy;
resilience

6 to 12 years

Industry vs.
Inferiority

Competence: To learn basic
skills and to work with
others

Humility; acceptance of
the course of one’s life
and unfulfilled hopes

12 to 19 years

Identity vs.
Confusion

Fidelity: To develop a
lasting integrated sense of
self

Sense of complexity of
life; merging of sensory,
logical and aesthetic
perception

2.4.2 Biological development
In relation to the biological development of the child, we can find opposed
opinions. Some theories state children’s development is barely or not even
affected by several external factors, such as people or culture, whether other ones
claim the contrary. Some examples of these theories are the maturational theory
(Arnold Gesell, 1880-1961) which contends that development in childhood and
adolescence is primarily biological, or genetic, in origin, and children should be left
to develop in their own ways and the ethological theory, which assumes that
experience has an impact but only if it occurs at the “right” time (Markopoulos,
Read, MacFarlane & Hoysniemi, 2008, p. 5).
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2.4.3 Learning
The behavior of children can be changed, or at least, influenced by the
instructions and lessons we make them learn. B. F. Skinner (1904–1990) proposed
the idea of the operant conditioning — that is, the provision of punishment to
change errant behavior and the provision of reinforcement to reward good
behavior. Thus, children could be taught to be good by giving rewards and
punishments because they would associate the reward or punishment with the
action that earned. Albert Bandura (1925–now) has expanded this with his
sociocognitive theory of learning. He proposed that children begin to understand
their abilities and talents when they are punished or rewarded, called self-efficacy
(Markopoulos, Read, MacFarlane & Hoysniemi, 2008, p. 7).

2.4.4 Cognitive-developmental
The most important work in this field is Piaget’s theory of development (1970).
The Piagetian stages of cognitive development (Table 2) are still used nowadays
and are very helpful in describing the key stages of intellectual and language
development.
Table 2. Piagetian Stages of Development (Markopoulos, Read, MacFarlane & Hoysniemi, 2008)
Stage

Ages

Key point for interactive product design

Sensorimotor

Birth-2

A few weeks after birth, the baby begins to understand some of the
information it is receiving from its senses, and learns to use some muscles
and limbs for movement. These developments are known as 'action
schemas'. Babies have the ability to build up mental pictures of objects
around them, from the knowledge that they have developed on what can
be done with the object.

Pre-conceptual
Thought

2-4

Pre-operational children are usually 'ego centric', meaning that they are
only able to consider things from their own point of view, and imagine
that everyone shares this view, because it is the only one possible.
Animism is also a characteristic of this stage.

Intuitive
Thought

4-7

Children can use symbols and words and can distinguish reality from
fantasy. In the latter part, they can take into account the viewpoint of
others.

Concrete
Operations

7-11

Children can classify things and understand the notion of reversibility and
conservation. They can think logically but not abstractly.

Formal
Operations

11+

Thinking is about ideas. They can consider various solutions without
having to act them out and can deal with hypothetical situations.
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2.4.5 Contextual development
Urie Bronfenbrenner (1917-2005) developed the ecological systems theory (Figure
3) to explain how everything in a child and the child's environment affects how a
child grows and develops. He labeled different aspects or levels of the
environment that influence children's development:
• The microsystem: is the small, immediate environment the child lives in,
such as family or caregivers. How these groups interact with the child will
have an effect on how the child grows.
• The mesosystem: describes how the different part of child’s microsystem
work together for the sake of the child. For example, parents taking an
active role in child’s school.
• The exosystem: includes other people and places the child doesn’t interact
with often but that still have a large affect on him/her. One example is the
neighborhood.
• The macrosystem: the largest and most remote set of people and thing but
that still have a great influence over the child, such as national government,
cultural values and economy.
(Urie Bronfenbrenner & Pamela A. Morris, 2007, p.148)

Figure 3. Levels of the ecological system theory (Urie Bronfenbrenner, 2007)

2.5 Technologies and children
Within this big group of technology, the report focuses on the interactive
technology and more specifically, mobile phone for children.
The term interactivity could be used in several contexts. In the context of human,
communication interactivity would be manifested in terms of spoken language,
body movements and facial expressions. In the context of human-product
13
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communication (interactive technology) it suggests that something extra is added
to an interaction by the technology. Thus, the technology must operate in such a
way that particular inputs result in different outputs (Druin, 2009, p. 22).
It is uncertain to what extend digital technology influences a developing child in
either positive or negative ways. Today we enjoy technologies that were the
dreams of yesterday’s generation, offering countless possibilities to improve the
quality of childhood. In the general debate about the harmful effects of interactive
technologies for children opinions are divided: Some are very concerned and see
all technology as not so beneficial at a certain amount and age; others take a more
liberal view (Druin, 2009, p. 31).
There are several aspects referring to mobile technologies (Druin, 2009):
Mobile phones make things faster.
Mobile phones bring communities together.
They can couple physical activities with social and cognitive development.
They can change the way children communicate.
An increase in thinking and reasoning can result from them.
They can be used to support children’s learning through physical games,
participatory simulations, field trips, and content creation.
• There are three main challenges in using them: avoiding information
overload, preventing children from becoming too distracted by their
mobile devices, and constraining the design of the learning experience so
that children do not work largely by themselves.
• It is important to design mobile learning experiences so that they are not
too bewildering or complex.
•
•
•
•
•
•
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3 Methods
The design process, a model for working with design in product development,
varies between different projects, companies and design areas. Most design
organizations have their own description of the design process, but they have
similar characteristics as the proposed by the Swedish Industrial Design
Foundation (SVID, 2010). As Tinitell is a newly started company, the methods
and tools that fit better and end in the best solution for the project have been
chosen. The following chapter describes the different methods used in the design
process.

3.1 The design process as a whole
The design process (Figure 4) is a model for the application of design in product
development. It is part of the company's entire development process and used to
achieve successful as well as creative results through the medium of design skills
and know-how. The design process can be applied to many different areas and
projects that concern processes, messages, goods, services or environments.
Below is a simplified diagram of the process, such as SVID describes it.

Figure 4. The Design Process (Swedish Industrial Design Foundation)

15

Methods

3.2 Data collection
3.2.1

Benchmarking

Benchmarking involves the comparison of new ideas with solutions that already
exist in the market.
3.2.2

Internet

Internet is a great tool if you want to get information on products already on the
market, as well as tips and ideas on how things can be resolved and designed.
3.2.3

Literature review

A literature review is a text written by someone to consider the critical points of
current knowledge including substantive findings as well as theoretical and
methodological contributions to a particular topic.
3.2.4

Survey

A survey is a data collection tool used to gather information about individuals. A
survey can be administered in a couple of different ways.
3.2.5

Fly-on-the-Wall Observation

“Fly-on-the-wall observation allows the researcher to unobtrusively gather
information by looking and listening without direct participation or interference
with the people or behaviors being observed. Fly-on-the-wall is differentiated
from other types of observation, such as participant observation, because it
intentionally removes the researcher from direct involvement with the activities or
people under research” (Hanington, 2012, p.90).

3.3 Product requirements
3.3.1

Verbal brief

The verbal brief or design brief is an endorsement of the product development
process that includes a description of the user's preferences and needs and the
market demands without proposing a solution to the task.
3.3.2

Visual brief

Based on the verbal brief, there is often a visual brief. It is a collage of images that
describe the verbal brief purpose in a graphic and clearer way.
3.3.3

Mood board

A mood board is a type of collage made of images, text, and samples of objects in
a specific composition. They are useful for developing concepts and
communicating to other members of the design team. Mood boards are often
used to illustrate visually the direction of style to pursue.
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3.3.4

Product Design Specifications (PDS)

A PDS (Appendix 3) is a document that sets out the exact requirements of a
product, before it is designed. It is essential in the design process; it not only helps
the people who design and make the product, but also those who eventually use it.

3.4 Idea generation
3.4.1

Brainstorming

“Brainstorming has traditionally been used to spur group creativity with the
intention of generating concepts and ideas regarding a specific challenge. Go for
quantity over quality, withhold judgment and criticism, build on each other’s ideas
and welcome oddity are a few of the widely accepted rules of brainstorming: The
intention of these guidelines is to create a safe forum for the expression and free
association of creative ideas, and quell any inhibitions of the participants by
providing a judgment-free zone to explore new concepts” (Hanington, 2012, p.
22).
3.4.2

PAD – Pencil Aided Design

PAD involves using pencil and paper to sketch down the new creative solutions.
It helps to work from a more abstract idea to a more concrete level that is well
suited to computerization.

3.5 Idea evaluation and selection
3.5.1

CAD 3D Modeling

3D modeling is the computer aided design (CAD) term used to describe the
creation of a virtual 3D object. It is a very useful practice for drawing complex
objects from unusual viewpoints. It helps people to have a more general threedimensional idea of how a product would look like.
3.5.2

Value Opportunity Analysis

Value Opportunity Analysis (VOA) is used to evaluate the three different
alternatives of the product and the selection of the optimal one. “Value
opportunity analysis maps the extent to which a product’s aspirational qualities
align to people’s idealized lifestyle or fantasy version of themselves” (Hanington,
2012, p. 198).
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3.6 Final concept description
3.6.1

Ergonomic Analysis

“Ergonomic analysis is performed as an evaluation of products or environments
currently in use to suggest improvements through corrective measures such as
adaptations, adjustment, or equipment replacement, or to inspire redesign. It may
be conducted as a predesign analysis, through the evaluation of comparable
products or systems, or utilizing human studies, literature, and standards, to
establish ergonomic criteria for new design” (Hanington, 2012, p. 72). The final
dimensions of the product are defined with the use of anthropometric charts of
European children, focusing on the age range 5 to 11 years old.
3.6.2

Function Analysis

A functional analysis is a short description of the product and the properties of it.
This way, a thorough analysis of the characteristics of the product is made, by
linking the functions the mobile phone has achieve with the basic features.
3.6.3

Storyboard

“Storyboards provide a visual narrative that generates empathy and communicates
the context in which a technology or form factor will be used” (Hanington, 2012,
p. 170). The storyboard will be used to explain the sequence of use of the product.
3.6.4

Renders

3D rendering is the 3D computer graphics process of converting the CAD 3D
models into 2D images with 3D photorealistic effects on a computer.
3.6.5

Prototyping

“Prototyping is the tangible creation of artifacts at various levels of resolution, for
development and testing of ideas within design teams and with clients and users”
(Hanington, 2012, p. 138). A physical model of the product made of rigid
polystyrene (Appendix 6) is going to be made to get a better understanding of the
form and proportions of the product.
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4 Implementation
The project has addressed two questions mentioned in the introductory chapter.
The following chapter describes the procedure to find the answers to these
questions and to deliver results that meet the purpose and goal of the project.

4.1 Analysis
As Tinitell is a start-up company, the design analysis was a very important part of
this project. The operations included in the analysis were the benchmarking and
competitor analysis and a market research; described in the following sections.
4.1.1

Target characteristics

As the range of 5 to 11 years old involves a lot of changes within the
characteristics, development and behavior of the children, the analysis of the
target characteristics has been divided in three sections: Transition years Grade (5
to 6 years old), Middle years Grade 1 (7 to 9 years old) and Pre-Adolescent years
Grade (10 to 11 years old). A mood board was made for each range (Figure 5,
Figure 6 and Figure 7) to summarize the characteristics of the children and to
have a general view of how the product could meet their needs.
This mood boards have been made with the information gathered from “What
kids buy and why” (Brown, 2008), “Developmental characteristics of children age
6 to 13” and “Childhood ages and stages”.
5-6 years old

cognitive

physical

social-emotional

Figure 5. Mood board of 5 to 6 years old children (Own illustration)
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7-9 years old

social-emotional

physical

Figure 6. Mood board of 7 to 9 years old children (Own illustration)
10-11 years old

cognitive

physical

social-emotional

Figure 7. Mood board of 10 to 11 years old children (Own illustration)

4.1.2

The role of mobile phones in family’s daily life

Families nowadays require more than one communication medium, they need
technologies that support and preserve the care and play interactions that are a key
to their relationships. Designing for parents and young children requires a
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different approach than doing so for friends or adult family members due to the
asymmetry in goals and needs between both parts, the challenges posed by the
cognitive and emotional limitations of young children and the focus on play and
care rather than direct communication.
The amount of communication between parents and children and the quality of it
plays an essential role in the wellbeing of the child. “The telephone still forms the
primary way through which interaction occurs between geographically separated
parents and children” (Kennedy, Smith, Wells & Wellman, 2008). Recent
development literature emphasizes the importance of parental involvement in
both care and play activities, to build secure relationships (Kelly and Lamb, 2000).
The Mediating Intimacy project
The Mediating Intimacy project (Vetere, 2005) investigated the role of technology
in personal and intimate communication. Cultural probes, interviews and focus
groups were used to document expressions of intimacy between family members.
Simple expressions of affection within notes, emails, and mobile technology
carried weight because they were used regularly and reciprocally. Such exchanges
might have seemed trivial to outsiders, but they were laden with emotional
significance for the participants. Dalsgaard (2006) extended this work to parents
and children by deploying cultural probes in conducting contextualized interviews
with members of three families. They found that the parent carried a greater
responsibility over maintaining the relationship by creating a setting for trust and
unity, providing care, and participating in play.
Barnens mobile vanor 2012
This is a survey conducted by Telenor Sverige, a telephone company in Sweden, in
November 2012 at a national level. A total of 1248 parents whose children were 411 years old were interviewed before the children in the family, with parental
consent and help, answered other questions. In total, 650 children took part of the
survey: 147 children aged 4-6 and 503 children aged 7-11.
The results have been summarized and presented here. More detailed information
of this survey can be found in Appendix 2.
• Smartphones are part of children’s daily life. 63% have access to the
family's smartphone and 38% of children have their own smartphone.
• Children's use of mobile phones, smartphones and tablets is a common
topic among parents and nearly 40% discuss it often. Normally with other
parents which is the most usual source of guidance.
• Over 60% of parents have rules about the use of mobile phones,
smartphones and tablets.
• However, the adult does not teach by example. Fewer than 10% of the
parents have set rules for themselves at home about their use.
• During meals and when the family has visitors are the occasions where
most parents created rules for children's use of mobile phones,
smartphones and tablets.
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• Social network is a controlled are for more than half the children.
• From parent’s point of view, the most positive thing about children's use
of smartphones and tablets is that children can use media, play, read books
and participate in the digital world. They keep their children busy while
they are doing nothing and they allow parents to play with the children.
• Less than one third of the parents decided to block some of the functions
of the mobile phone for the use of the children. The most common areas
where mobile purchase and payment services.
• Children's presence in social networks is more controlled by the parents,
and over 60% have created rules in the field. Social media is not a priority
for children aged 4-11 when it comes preferences.
• 64% of the children think that it is funnier to play alone than with Mum
and Dad.
Parents’ buying behavior – Tinitell Survey
This was a survey done with the purpose of getting information about parents
buying behavior for children between 5 and 11 years old. I was in charge of the
execution of the survey and it was made during 2nd and 3rd of May at two different
schools in Jönköping, Sweden. In total, 47 parents were interviewed.
The results will be summarized and presented here. More detailed information of
this survey can be found in Appendix 3.
• The majority of parents (92%) give to their child the freedom of playing
and going somewhere without their supervision at the age 6 to 8 years old,
30% of those children started playing without parental supervision when
they were 6 years old.
• Parents normally give more freedom to boys than to girls, letting them play
by themselves when they are younger than their female counterparts.
• Parents give more freedom to their non-first children. They also receive a
mobile phone when they are younger than the first child.
• The percentage of children with mobile phone increases as the age goes up:
only 19% of the 5 to 6 years old children, 89% of the 7 to 9 years old
children and 100% the 10 to 11 years old children.
• As the children grow up, the parents have the tendency to give them
smartphones that are newly purchased, instead of inherited.
• The ranking of the reasons of buying a mobile phone for the children vary
slightly depending on the age but the main reasons are: the communication
of the parents with their child the location of the child and the
communication of the child with him/her friends.
• The ranking of the reasons of not buying a mobile phone for the children
vary slightly depending on the age but the main reasons are: the fear of the
break or loss of the mobile phone, because the child does not need a
mobile phone and the fear of mobile phone radiation.
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4.1.3

Fly-on-the-Wall

At the same time the Tinitell Survey was accomplished, I also carried out a Fly-onthe-Wall observation with four different children.
The main purpose of this observation was to get information about how children
interact with mobile phones: what it is easy and difficult for them, what they find
more interesting and what not, how the mobile phone could be designed in a
more intuitive and attractive way for them, etc. Each of them interacted with a
common smartphone, a simple phone and a new typology: bracelet-shaped phone.
However, due to the absence of a prototype of the last type of phone, a normal
watch for kids was used for this test. The goal was to observe which type of
phone the children prefer and how easily they interact with it.
The pictures of the children during the testing are shown below (Figure 8 and
Figure 9).

Figure 8. Erik (8 years old) and Daniel (5 years old) interacting with a watch for children

Figure 9. Les (5 years old) interacting with a smartphone and Jonas (10 years old) interacting
with a simple phone

The conclusions obtained with this observation are the following:
• As children grew up, their interest changes from bright colors to black and
white.
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• While children from 5 to 9 years old had a tendency for the watch due to
its childish and garish aspect, children from 10 to 11 years old focused
more on the smartphone. This is related, as well as the previous point, to
their increasing interest for adult’s things.
• In all the cases the touchscreen was preferred to the traditional keyboard of
a simple phone.
• As the children are constantly moving and playing and they are not careful
with their belongings, it was probed that the bracelet-shaped phone would
be more recommendable in terms of not losing or breaking it.
• A really simple and intuitive interface will be needed, even though children
get used to and learn fast how to use different technologies.
4.1.4

Customer needs

“A need is an attribute of a potential product desired by the customer” (Ulrich,
2012, p. 75). Table 3 represents the parents’ and children’s needs that were
identified in relation with the mobile phone.
Table 3. Customer needs (Own table)
Children

Parents

Communication with children and adults

Communication with their children

Fun

Safety and security for their children

Performance

Economy

Appearance

Durability

Comfort

4.1.5

Competitor analysis and benchmarking

The product should cover the age group of 5-11 years. To understand how this
product can be conceived, it is important to have knowledge about the actual
market of mobile phones for children.
The mobile phone is an indispensable part of our daily life. However, the target to
which practically all the actual cell phones are targeted to is the range of teenagers
– adults. The opportunities given by that focusing on this new customer are high,
affording boundless options for creativity and innovation.
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The search of competitive products
was made through Internet. Only a few
examples were found and they did not
achieve the expected success; so this
market niche is not covered. Most of
them have common characteristics:
location service, calls and messages
allowed only for the contacts selected
by the parents, hands free option that
is activated automatically, etc.
Figure 10. Actual market of mobile phones for children
(Own illustration)

Figure 10 defines and evaluates some examples of existing mobile phones for
children. The common characteristics of all of them are used to improve the
actual market.
Table 4 represents an analysis of how well the functions of different mobile
phones are reached and the positioning we want to achieve for the mobile phone
of Tinitell. These functions are ranked with different colors: red (hardly reached),
yellow (partially reached) and green (totally reached).
Table 4. Competitors benchmarking and Tinitell positioning (Tinitell Business Department)

iPhone'5

iWatch

Nokia'3310

Firefly'Mobile

Softbank'101Z

Calling
Cost'Effective
Durable
Radiation'Free
Positioning
Child'Friendly

4.1.6

Presentation of P1 – Analysis

During Phase 1 I worked at the structure of the project and the definition of what

I wanted to achieve with it. For the presentation of P1 (Figure 11), the design
strategy and design statement of the project and the overall feeling for direction
and materials of the product were elaborated.
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parents

confidence
safety

children
simplicity
joy

manageable
simple
intuitive user interface

plastic
fresh
colorful
attractive
noteworthy

metal

quality
natural
soft

Figure 11. Presentation of P1 (Own illustration)
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4.1.7

Verbal Brief

The verbal brief (Figure 12) describes the same thing as the visual brief
(Presentation of P1), but using words instead of images.

“My goal is to develop a mobile phone which has a cool
and innovative expression for the age group 5-11 years. It
will be benefitial for both parents and children, allowing the
existence of location and communication between both
parts.
The overall feeling of the phone will be based in simplicity
and joy for children and safety and confidence for parents.
Materials and colors will be combined and used in an
optimal manner.”

Figure 12. Verbal brief (Own illustration)

4.2 Concept generation
In one of the meeting with Lars Eriksson we considered that the best way of
carrying out the project due to the big differences of needs and characteristics for
the children and parents would be to design three different versions of the mobile
phone depending on the ages described in the mood boards of section “4.1.1
Target characteristics”. Each of them would be based on the same concept idea
and share common features.
So this stage of generation of concepts is based on a product design funnel: first
of all, many potential options are generated; secondly, from all those ideas, only
few are developed and used as a base to design, three different concepts for each
range of age are elaborated; thirdly, the evaluation of those three concepts is
carried out.
4.2.1

Sketches

After analyzing the customer characteristics and needs, the function requirements
the product must meet and defining the Product Design Specifications (PDS),
some concept ideas were generated and the those that meet the product
specifications in an optimal manner are selected as bases for the design of the
three final concepts. The sketches are shown in Figure 13.
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Concept ideas

Selected ideas =

5-6

7-9

10-11

Figure 13. Concept generation and selection (Own illustration)

4.2.2

Three concepts

Starting from the chosen concept ideas I designed three different mobile concepts
for each range of age. The three concepts will be shown and described below.
All three concepts have a touchscreen because of its more intuitive and easy
nature to use than a normal keyboard. As shown in section “4.1.3 Fly-on-theWall” children have a higher preference for them. They are also based on the idea
that the parents are able to control the functioning of the phone through the
computer, such as the contacts of the agenda of the phone, if the device is on or
off, the contents of the MP3 player and the location of the child.
Concept 1 - 5 to 6 years old
The users of this concept are children from age of 5 to 6 years, so the aesthetics

and the functionality of the mobile phone are based on their specific product
requirements. It is a bracelet-shaped phone with a touchscreen. Due to the fact
that 5 to 6 years old children are very active and playing a lot, I considered a
bracelet with a safety clasp to be the best option, so the risk of losing the mobile
phone is reduced.
The interface is simple and intuitive so the children are easily able to understand
the phone. Furthermore, it is available in different colors, because at his age
children have predilection for bright colors.
The phone is controlled over the touchscreen and in order to speak and listen to
phone calls the children just have to put their hands closer to their face, using a
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handsfree mode.
Below, in Figure 14, we can see a render of the appearance of the concept.

Figure 14. 5 to 6 years old concept (Own render)

Concept 2 - 7 to 9 years old
The second concept is similar to the previous one. The functioning of this mobile
phone is the same but it incorporates a camera, adding more value for the child. It
is also a bracelet, but the width is higher and it has a similar appearance to a
colorful watch for kids.
Below, in Figure 15 we can see a render of the appearance of the concept.

Figure 15. 7 to 9 years old concept (Own render)

Concept 3 - 10 to 11 years old
This concept is totally different than the previous ones on many aspects. First, it is
not a bracelet but a normal phone the user holds with the hand, because children
take more care about the appearance of their gadgets at this age. Secondly, the
aesthetics of the phone are similar to a normal phone with a touchscreen because
children follow a more adult role at this age.
The interface will be intuitive and also a camera will be incorporated.
Below, in Figure 16 we can see a render of the appearance of the concept.
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Figure 16. 10 to 11 years old concept (Own render)

4.3 Concept evaluation and selection
The three product concepts were presented to Tinitell. However, due to the fact
of counting on a fixed investment, Tinitell wanted to focus on the design and
production of only one version on the phone. Therefore it was decided to select
one of the previous concepts for further development, adapting it to some extent
and not only reduce it to its initial range of age but for the whole target group,
children from 5 to 11 years.
For the evaluation of all three concepts and selection of the one that meets the
Product Design Specification (PDS) and the customer needs, a Value Opportunity
Analysis (VOA) vas executed. This method was chosen because a VOA provides a
list of value-based criteria, or opportunities that can help to consider the degree of
which a product connects with the user. The seven value opportunities are:
1.
2.
3.
4.
5.
6.
7.
8.

Emotion: adventure, independence, security, sensuality, confidence, power
Aesthetics: visual, auditory, tactile, olfactory, taste
Identity: point in time, sense of place, personality
Impact: social, environmental
Ergonomics: comfort, safety, ease of use
Core Technology: reliable, enabling
Quality: craftsmanship, durability
Innovation

With the analysis we can observe that the concepts have a similar valuation results
while Concept 2 achieved the best overall ratings. Therefore, this concept was
selected for further development and will be adapted to the whole range of the
target users’ age. The Value Opportunity Analysis can be found in Appendix 5.
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5 Results
The Project Tinitell has resulted in a final product, which has been named
Tiniphone. The name is a combination of the name of the company and the type
of product it commercializes. This chapter presents the mobile phone in both
words and pictures, so the path of getting to the final product is all over described.

5.1 Tiniphone
Tiniphone (Figure 17) is a new typology of mobile phone, first, because it is
focused on the not yet tapped market with 5 to 11 years old user target group and
not the teenager-adult customer who are addressed with almost every other
mobile phone on the market. Secondly, it is especially innovative in terms of
design because of its bracelet-shape
The phone has different benefits for parents and children. It is based on the idea
of giving a top standard of control and communication to the parents and
freedom to the children because of the possibilities of playing or going to places
without obvious adult supervision. It allows a high level of location and
communication between both parts, without forgetting about the height of
security 5 to 11 years old kids need, while its soft and colorful shape makes it
attractive and desired for children.

Figure 17. Presentation of the Tiniphone (Own render)
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Tiniphone, due to the young age of the user, is based on a high degree of security.
All the functions of the phone can be controlled and regulated by the parents
through the computer. The different features of the mobile phone are: Incoming
and outgoing calls (choosing between manual or automatic answering), emergency
call, 5 Megapixels camera, MP3 player and the GPS locator, as well as an On/Off
schedule, so the adults have the possibility of scheduling the hours of
activation/deactivation of the phone. Besides, all these features can be activated
and deactivated by parents as well, because due to the differences of children’s
skills and characteristics in the range 5 to 11 years old, I think the optimal option
for the functioning of the phone is that it includes a large range of features and
the parents can activate or deactivate them depending on their criteria.
The picture below (Figure 18) shows the functions the mobile phone provides to
both parents and children linked with the features. This is explained more in detail
in the section “5.5 Working”.

Function Analysis
emergency
call

phone calls

GPS locator

MP3
learning

communication
interaction

management
of contacts
control

activation/
deactivation
of the phone
and its features

fun

camera

Figure 18. Analysis of the functions (Own illustration)

The Tiniphone would be charged with a standard USB charger and a USB
connector for the computer (Figure 19). The child can listen to the MP3 and do a
phone call either with headphones or handsfree mode. The SIM card is accessible,
allowing the use of different telephone service providers, while the battery is
sealed in the case.
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Figure 19. Standard USB charger and connector for the Tiniphone (Own render)

5.2 Form

Concept ideas

Selected ideas =

5-6

7-9

10-11

The form and functions of the Tiniphone have been
developed through sketches and 3D CAD models. This
helped to get a general image of how the different concepts
would work and look like. A physical model of the product
made of rigid polystyrene is also going to be made to get a
better understanding of the form and proportions of the
product (Appendix 6). In Figure 20, located on the right, the
development of the Tiniphone concept is shown, from the
first pencil lines to the final CAD model. This evolution is
described in Implementation, section 4.2 Concept Generation.
The final form of the Tiniphone (Figure 21) consists of
simple, clean lines that also are also favoring mass production.
All the edges are rounded, increasing the safety for children
and the quality of the aesthetics of the product. The level of
detail is relatively low, except for the Tinitell logo in the front
face, below the interface and basic extrusions for the
connections or buttons.

Figure 21. Final form of the Tiniphone
(Own render)

Figure 20. Form evolution (Own illustration)
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In the first three concepts, the possibility of having a bended touchscreen was
evaluated. However, these technologies are new and not so widespread in a global
context, so they are expensive. As shown in the section “4.1.4 Customer needs”,
Economy is wished for parents. Hence, it was decided that the final product
would have a straight touchscreen.
The product is formed by three main parts: the body, the touchscreen and the
clasp. Each of them are made by a different material and are divided in different
components. The materials of the product are described in section 5.4
Fabrication. Below (Figure 22) a general identification of the parts is shown.

Parts of the Tiniphone
SIM card hatch

Body

Clasp

Speaker
Camera

Headphones
Micro-USB
Strap holder

Screen locking/
unlocking button

Microphone

Touchscreen

Figure 22. Parts of the Tiniphone (Own illustration)
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5.2.1

Dimensions

The final dimensions of the product are defined with the use of anthropometric
charts of European children, focusing on the age range of 5 to 11 years old. The
percentiles used were P7 5 years-old girl and P93 11 years-old boy. Measuring the
smaller girl and the bigger boy we can establish the maximum and minimum
dimensions of the phone and make a product that is adapted to the whole user
range. The final dimensions have been approximated to get a simplification of the
production. The procedure for defining the different measurements of the
product was:
• Length: This value was determined with the dimensions of the children’s
wrist in the anthropometric chart. Knowing the diameter of the children’s
wrist we can determine the total length of the product with a simple
equation (length=diameter * π). The minimum length is the value of the
Percentile 3 of 5 years-old girl (from the clasp to the first hole of the strap)
and the maximum length is the value of the Percentile 97 of the 11 yearsold boy (from the clasp to the last hole of the strap).
• Width: The index finger measure was used to define the optimal width of
the touchscreen, and therefore, the body of the mobile phone. Other
considerations were taken into account, such as the dimensions of the SIM
card and the battery, so there is a general feeling of smoothness and
balance.
• Height: This value was determined in a way the phone would have a
proportional aspect and the dimensions of the battery and other electronic
components belonging to the internal part of the phone were studied.
In Figure 23 all the dimensions of the phone are shown.
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Dimensions of the Tiniphone (cm)
Dimension Index finger breadth
Percentile P3 - 5 years old girl P97 - 11 years old boy
Value
1,6
1,05

Dimension Wrist diameter
Percentile P3 - 5 years old girl
Value
3,375

P97 - 11 years old boy
4,95

Figure 23. Dimensions of the Tiniphone (Own illustration)
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5.3 Color
Regarding the choice of colors, the range that intended to be offered had to meet
the different characteristics and preferences of the children depending on their age
and gender, without being too general. All the information studied and compiled
in section “2. Theoretical Background” showed that children’s color preferences
change as they are growing up, with a higher inclination for bright colors when
they are 5 to 9 years old to a preference for formal colors (such as black and
white) when they are up to 9 years old. Hence, the Tiniphone would be
manufactured in a final range of 7 colors: Black, White, Green, Pink, Red, Yellow
and Blue; covering this way the preferences of both genders of children from 5 to
11 years old.
The final aspect of the product depending on the color is shown in Figure 24.

Figure 24. Range of colors of the Tiniphone (Own render)

5.4 Fabrication
A factory in Shenzhen, China, develops the prototype. The same company will be
responsible for the production of the final Tiniphone: The fabrication of the body
and the strap holder and the assembly of all the components of the product.
Different suppliers would proportionate the rest of the parts. The material for the
body and the strap holder was chosen depending on the characteristics and
potential benefits for the design of each of the possible material options, all
according to the product requirements established in the PDS.
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Within the group of plastics, characterized because of appropriate properties for
the product such as elasticity and temperature resistant, the most optimal material
for the body and the strap holder is the Silicone Rubber. It provides the product
with flexibility and a soft final texture. The specific rubber silicon that would be
use for producing these parts is Liquid Silicone Rubber, which has excellent
processing performance and will cause lower production costs than the other
types of Silicon Rubber (fact that makes it appropriate for manufacturing in large,
automated quantities). Besides, it will not cause children’s skin allergies, being a
biocompatible material that is commonly used in medical devices and implants
and reduce the risks for children’s health due to its non-toxic nature.
The fabrication process used for this material will be Injection Molding, which
allows adding different coloring pastes or additives before the mixture is
processed so the final product is already produced in the desired color.

5.5 Working
The purpose of the design is to meet the expectations and needs of the customer
in the most optimal way. Hence, all the features of the phone are justified.
The Tiniphone is based in the idea of finding a balance between the control of the
children by their parents and the freedom the mobile phone provides the kids.
That is the main reason of the management of the functioning and all the features
of the mobile phone by the computer. Through the computer you can locate and
control the kid but at the same time the child will have the freedom to be without
parent supervision. The phone has an On/Off schedule and all the features of the
phone can be activated and deactivated by parents, because due to the differences
of children’s skills and characteristics in the range 5 to 11 years old, I think the
optimal option for the functioning of the phone is that it includes a large range of
features and the parents can activate or deactivate them depending on their
criteria. The mobile phone has audio control via headphones or handsfree and the
option of answering incoming calls can be chosen manual or automatic.
All the applications and steps for using the Tiniphone are shown in Figure 25 and
Figure 26 in a graphic and more understandable way.
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Applications and Storyboard of the Tiniphone

Parental control of all the features of the phone

Register or delete the
numbers in Contacts,
which will be the only
ones that can contact
the Tiniphone

Locate the
child with the
GPS

Configurate
manual or
automatic
answering of
incoming calls

Select the
On/Off schedule

Activate/deactivate
the different features of
the phone depending
on children’s age

Arrange the pictures
taken by the camera
and contents of the
MP3 player

Take pictures

Recieve phone calls
from only the numbers
registered in Contacts

Listen to the MP3
contents
In case of
emergency call 112
Call only the numbers
registered in Contacts
Locate the themselves
with the GPS

Figure 25. Application and Storyboard of the Tiniphone - Part 1 (Own illustration)
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Emergency call

End emergency call

Calling 112...

Keep the Screen locking
/unlocking button pressed
3 seconds and then the
Emergency call will be
made

The following screen will appear
and to finish the Emergency call
you just have to press the red icon
and the screen will be locked
again.

Receive phone calls

Unlock the screen

Press briefly the Screen
locking/unlocking
button

A light spot will appear on the
touchscreen, and when you
touch it, the screen is unlocked
and the main display will appear.

The incoming calls are always
notified with sound and vibration. The ringtone can be selected on the computer.

Run applications
Answer Phone call
End MP3

Contact:
Mum

Playing:

Snow White tail

Main display with the 4
different applications.
For starting one, just
press it.

Use the application of your
choice and press the red icon
when you want to finish it. The
main display will appear.

When recieving a phone call, it
will be automatically answered
or this screen will appear,
depending on the configurations chosen on the computer.

Lock the screen

End Phone call

Talking to:
Mum

To lock the screen, press the Screen locking/unlocking button or
it will be automatically locked after 30 seconds. You can do it
while using and application or in the main display.

To finish the call press the red
icon.

Figure 26. Application and Storyboard of the Tiniphone - Part 2 (Own illustration)
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5.6 Safety
The mobile phone implements a high level of safety for the user, achieving the
following characteristics that reduce the risks for the children:
• All the edges of the mobile phone are rounded, contributing to a softer and
more balanced shape and avoiding problems of pure corners
• All the materials used for the production of the product are non-toxic and
do not cause skin allergies
• The product does not contain small pieces that can be isolated from the
whole, except for the SIM card hatch, whose extraction procedure is not
easy for children what has been explained in the section “5.5 Functioning”.
In addition, the clasp reduces the possibilities for the children of losing and/or
breaking the phone.
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6 Discussion and conclusions
In this section, I discuss whether the problem formulations of this project have
been effectively answered and in which level the customer expectations and needs
are met. The project, the product and its future applications will also be part of
this discussion.

6.1 Discussion of method
The design process, a model for working with design in product development,
varies between different projects, different companies and different design areas.
Most design organizations have their own description of the design process. As
TiniTell is a start-up company, I have chosen the methods and tools that fit better
and end in the best solution for the project.
Therefore, I have chosen the design process proposed by SVID (Swedish
Industrial Design Foundation) as a guideline because it is a well-established
framework based on six steps. I am sure this was the best choice possible as it
served to me as a tool in order to carry out the project in the most efficient way.
For collecting data, I based my choices in getting information on different ways:
benchmarking, as a comparison of the requirements with products already on the
actual market, literature review and the internet, which helped to find further
information published by experts who write about children’s development and
characteristics, surveys, as a way of collecting parent’s opinion about mobile
phones and their role in families’ daily life and the Fly-on-the-Wall observation, to
study the interaction of the children with mobile phones. On this way, the data
collection was gathered with methods of different natures. Each method has its
own advantages and disadvantages. For instance, the Internet is a really easy and
fast way to access information about basically almost every topic while the
sources’ credibility have to be questioned. Thus, the logical value of each of them
has to be assured. Literature review, benchmarking, surveys and observations take
more time but the information are either coming from credible experts who
proved their knowledge in the scientific discourse or are primary data from
empirical studies.
Subsequently, I considered the best way to define the user characteristics in a
visual way, the mood board. The product requirements were presented in both, a
verbal and visual brief. The PDS document was written as well what contained
and defined the exact required from product requirements.
For the idea generation, a Brainstorming session was carried out. It is one of the
most creative methods, but the efficiency and the quality of the outcome could
have been increased by a larger amount of people participating to it. On this way,
other ideas could have been complemented and developed. Sketches were used as
a fast method for visualizing the ideas on an abstract level.
The next step was to evaluate and select the idea that will lead to the final concept.
42

Discussion and conclusions

The sketches were modeled in 3D in order to define them on a more concrete
level. For the evaluation, the Value Opportunity Analysis method has been
chosen. However, even if I considered it as the method fitting the best according
to the goals I set for this project, I exposed two major disadvantages. First of all, it
is a subjective method and the users’ expectations of the concept are evaluated by
the designer’s impressions, what excludes the user’s actual opinion to some extent.
Secondly, for some of the properties that were ranked, such as aesthetics and
ergonomics, it would have been more practical to have a physical model, and the
evaluation was made based on the 3D models.
The last part was the final concept description where several methods were used:
the ergonomic analysis was used to define the form of the product in a way it is
completely adapted to the user and the functional analysis served to link the
functions I wanted the phone to have with the features. Once the product was
totally defined, provided a visual narrative of the use of the product. Finally, for a
better communication of the product, several renders and a physical model were
created. A prototype will be created in a few weeks and will allow the final and
perfect perception of the product and its functionalities.
I am really satisfied with the outcome and I think the methods used in the course
of the project were the most suitable ones for what I wanted to achieve.

6.2 Discussion of findings
The project has been extremely instructive and inspiring. The most valuable aspect
of the project was to work in a real environment for a newly started company and
be part of a team that respects each other's areas of expertise.
I had to systematically research the market, evaluate parents' attitude to mobile
phones and the role they play in families’ daily life, observe the interaction of
children and mobile phone and work through many different ideas and
possibilities. The results of the surveys and the observation have been crucial for
defining the specifications of the product and the following steps in the design for
leading in the optimal product, and hence, solution for the problem formulations
enumerated at the beginning of the project. Obviously, I hope that this will be the
final product Tinitell will manufacture, or at least it will realize the major parts and
ideas behind my concepts.
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I think he project itself has many advantages and disadvantages. The idea of
designing a mobile phone whose user are children from 5 to 11 years old is an
innovative and challenging project for two main reasons: First of all, because this
range of age implies big differences within dimensions, characteristics and abilities
of children; and second, because as it was probed in the surveys, children
nowadays have already mobile phones when they are very young while the mobile
phones that we can actually find in the market are oriented to a teen-adult user.
The mobile phone is unique and has major advantages, such as allowing the
balance between communication and control for parents and freedom and security
for children, without forgetting about the attractive aesthetics for kids. I think that
maybe because of the novelty of the product, people would react rather
conservative and wait to buy the phone right after the market introduction. After a
while and realizing all the advantages the product brings along, the Tiniphone
would have a high success rate and acceptance on the market.
The fact that the appearance of the mobile phone is a watch for kids can be either
a benefit or a drawback. On the one hand, it could be difficult to sell the
uniqueness of the mobile phone and its functions to customers because they
would probably link the product to a normal watch. On the other hand, having
that form is also a benefit, due to the fact that children are always on movement
and the risks of losing or breaking it are highly reduced. Another advantage is the
age range of the users covering seven years old kids, so children would be able to
use it for many years and could use the different features depending on their
parents’ criteria. Hence, I see Tiniphone a very valuable and useful product.
As a proof of the success of the project’s solution I made two chart-analysis of the
degree of fulfillment of both parents’ (Figure 27) and children’s (Figure 28) needs
defined in the section “4.1.4 Customer needs”. The chart evaluates the percentage
of fulfillment of each need by three aspects: material, form and functions. 100
means totally fulfilled and 0 means that the achievement of that need does not
depend on that attribute. In this case, average level of success is clearly high.
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Figure 27. Degree of fulfillment of parent's needs (Own illustration)
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Figure 28. Degree of fulfillment of children's needs (Own illustration)

6.3 Conclusions
Today's mobile phone market is huge and still growing. Being unique and creating
innovative mobile phones is a major challenge in this industry. The never-seen
user orientation of the Tiniphone will allow Tinitell to have a great market success
with a high level of coverage of that market niche.
The most common reasons for parents for not buying a mobile phone for their
children are the fear of losing or breaking the phone and that children do not need
it. Designing a mobile phone that provides the child with a higher level of
freedom and independence and control and communication to the parents, results
in a product that is beneficial for both parts, a Win-Win situation.
Tiniphone is therefore my physical response to the two problem formulations,
creating a product that fits into the range and at the same time stand out from the
crowd.
A testing of the product based in user interaction is required in a future. With an
interaction between user and a functional prototype we will get the decisive
evaluation of the effectiveness of the product.
As a closing I would like to show how Tiniphone would look like in a child’s
environment (Picture 29) and when children are wearing it (Picture 30 and Picture
31).
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Figure 29. Tiniphone in its natural environment (Own render)

Figure 30. Girl with the Tiniphone (Own render)

46

Discussion and conclusions

Figure 31. Children with the Tiniphone (Own render)
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Appendix 1 – Gantt schedule
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Appendix 2 – Barnens mobile vanor 2012
Slide title minimum 28 pt

Text and bullet level 1&2
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Egen smartphone betydligt vanligare bland barn
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Egen smartphone
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Appendix 3 – Parents Buying Behavior

Mobile phone consumption for 5 to 11 year old children
This was a survey done with the purpose of getting information about parents buying behavior for
children between 5 and 11 years old. I was in charge of the execution of the survey and it was made
during 2nd and 3rd of May at two different schools in Jönköping, Sweden. In total, 47 parents were
interviewed.
The answers are presented in the following order:
• First, the percentage of children depending on the age and gender of the sample and the age at
which their parents have permitted or will allow them to be without adult supervision.
• Second, the different ranges of age will be studied: the percentage of children that have or not a
mobile phone, and depending on the case, which type of phone, if it was inherited or purchased
and the ranking of the reasons of their parents to buy or not buy them a mobile phone.
• Third, the conclusions of the survey.

Age$of$the$children$
5!(!6!years!old!

7!(!9!years!old!

28%!

Gender$of$the$children$

10!(!11!years!old!

Male!

Female!

34%!
47%!

53%!

38%!

!

!
!

!

Age$to$play$without$adult$supervision$
6!

7!

8!

9!

10!

4%! 4%!
30%!
32%!
30%!

!
!

Children from 5 to 6 years old
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Children from 5 to 6 years old

16 of the 47 parents that were interviewed had a child that belonged to the range 5 to 6 years old. The
answers are shown below.
!

Do$they$have$
mobile$phone?$
Yes!

No!

Which$type$of$
phone?$
Smartphone!

Adquisition$of$the$
phone$

Simple!phone!

Inherit!

Purchase!

0%!
19%!

33%!

81%!

67%!

100
%!

!

!
!
Why did they buy their child a mobile phone?
!
5!

So!that!the!child!can!communicate!
with!the!parents!

4!

So!that!the!child!can!play!games!

3!

So!that!the!child!can!communicate!
with!friends!

2!

To!be!able!to!locate!the!child!
1!
0%!

20%!

40%!

60%!

80%!

100%!

Other!reasons!

!

!
!
Why did not they buy their child a mobile phone?
!
5!

For!fear!of!the!child!of!losing!or!
breaking!the!phone!

4!

For!fear!of!mobile!phone!radiation!

3!

Because!the!child!does!not!need!a!
mobile!phone!

2!

Because!mobile!phones!are!expensive!

1!
0%!

20%!
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!
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Children from 7 to 9 years old

18 of the 47 parents that were interviewed had a child that belonged to the range 7 to 9 years old. The
answers are shown below.

Do$they$have$
mobile$phone?$
Yes!

Which$type$of$
phone?$
Smartphone!

No!

Adquisition$of$the$
phone$

Simple!phone!

Inherit!

Purchase!

13%!

11%!

37%!
63%!
87%!

89%!

!

!
!
Why did they buy their child a mobile phone?
!
5!

So!that!the!child!can!communicate!
with!the!parents!
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So!that!the!child!can!communicate!
with!friends!

2!

To!be!able!to!locate!the!child!
1!
0%!

20%!

40%!
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80%!

100%!
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!

!
!
Why did not they buy their child a mobile phone?
!
5!

For!fear!of!the!child!of!losing!or!
breaking!the!phone!

4!

For!fear!of!mobile!phone!radiation!

3!

Because!the!child!does!not!need!a!
mobile!phone!
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Children from 10 to 11 years old

13 of the 47 parents that were interviewed had a child that belonged to the range 10 to 11 years old.
The answers are shown below.

Do$they$have$
mobile$phone?$
Yes!

Which$type$of$
phone?$
Smartphone!

No!

Adquisition$of$the$
phone$

Simple!phone!

Inherit!

Purchase!

0%!

0%!

100
%!

100%!

0%!

100
%!

!

!
!
Why did they buy their child a mobile phone?
!
5!

So!that!the!child!can!communicate!
with!the!parents!

4!

So!that!the!child!can!play!games!

3!

So!that!the!child!can!communicate!
with!friends!

2!

To!be!able!to!locate!the!child!
1!
0%!

20%!

40%!

60%!

80%!

100%!

Other!reasons!

!
!
!
Conclusions
!
!
!
• ! The majority of parents (92%) give to their child the freedom of playing and going somewhere
! without their supervision at the age 6 to 8 years old, 30% of those children started playing
! without parental supervision when they were 6 years old.
• ! Parents normally give more freedom to boys than to girls, letting them play by themselves when
! they are younger than their female counterparts.
• ! Parents give more freedom to their non-first children. They also receive a mobile phone when
! they are younger than the first child.
• ! The percentage of children with mobile phone increases as the age goes up: only 19% of the 5 to
! 6 years old children, 89% of the 7 to 9 years old children and 100% the 10 to 11 years old
!

children.
• As the children grow up, the parents have the tendency to give them smartphones that are newly
purchased, instead of inherited.
• The ranking of the reasons of buying a mobile phone for the children vary slightly depending on
the age but the main reasons are: the communication of the parents with their child the location
of the child and the communication of the child with him/her friends.
• The ranking of the reasons of not buying a mobile phone for the children vary slightly
depending on the age but the main reasons are: the fear of the break or loss of the mobile
phone, because the child does not need a mobile phone and the fear of mobile phone radiation.
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Appendix 4 – Product Design Specifications (PDS)
Product: Mobile phone for children
Date: 1st of March, 2013
Creator: Jimena García Mateo

1. Performance
1.1 The product must meet children's expectations
1.2 The product must be easy to operate - it is expected that the user age groups is 5 to 11 years
1.3 The interface of the product must be easy to understand
1.4 Operation conditions [See Environment]
1.5 The product shall encourage didacticism
1.6 The product shall encourage fun
1.7 The product must be a way of communication and allow families to be connected
2. Environment
2.1 Resistant to adverse weather conditions
2.2 The product shoud be resistant to the entrance of dust and dirt
2.3 The product should be resistant to hits
3. Life in service
3.1 A minimum of 5 years is required and 10 years is desirable
4. Maintenance
4.1 Battery must be inaccesible
4.2 SIM card must be accesible
5. Quantity
5.1 Long production run expected
6. Aesthetics
6.1 The product should be attractive for both parents and children
6.2 The company logo should be clearly seen
7. Materials
7.1 The use of existing materials for manufacture in imperative
7.2 The materials selected must withstand the environmental conditions
7.3 The materials should not oxidize in any way
7.4 All the materials should be non-toxic
8. Ergonomics
8.1 It must be easy to hold and manipulate the product by the children
8.2 No sharp edges to be exposed [See safety]
8.3 Children's dimensions must be taken into account
9. Quality and Reliability
9.1 The company will offer a 3 year warranty with this product
10. Safety and security
10.1 The product must have rounded edges
10.2 The product must have a location service so the parents can know where their children are whenever they want
10.3 Calls are allowed only for the contacts selected by the parents
11. Market Constraints
11.1 The product will be marketed on a worldwide basis
12. Political/Social Implications
12.1 Logos and colors used in the product should be checked against individual countries' tastes
12.2 Product should be manufactured to company's social and ethical guidelines
13. Installation
13.1 The product is ready assembled and does not require user assembly for use.
13. 2 The only part that can be dissambled by the user is the SIM card
14. Documentation
14.1 The product is accompained by appropiate comprehensive documentation for use and maintenance
15. Disposal
15.1 The product and its components are able to be disassembled for disposal and recycling where at all possible
15.2 The components of the product are clearly labeled for appropiate recycling/disposal
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adventure
independence
security
sensuality
confidence
power

Aesthetics
visual
auditory
tactile
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taste

Identity
point in time
sense of place
personality

Ergonomics
comfort
safety
ease of use

Impact
social
environmental

Core Technology
reliable
enabling

Quality
craftsmanship
durability

Innovation

Aesthetics
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enabling
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Innovation

Concept 2 7 to 9 years old
Low

adventure
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High
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Medium

Emotion

Concept 1 5 to 6 years old
Low
Medium

High

58

Innovation

craftsmanship
durability

Quality

reliable
enabling

Core Technology

social
environmental

Impact

comfort
safety
ease of use

Ergonomics

point in time
sense of place
personality

Identity

visual
auditory
tactile
olfactory
taste

Aesthetics

adventure
independence
security
sensuality
confidence
power

Emotion

Concept 3 10 to 11 years old
Low
Medium

High

Appendices

Appendix 5 – Value Opportunity Analysis (VAO)

Appendices

Appendix 6 – Physical Model
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