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Abstract 

Multinationale selskaber og Hi-Tech virksomheder reklamerer ofte i stor grad 

for deres nyeste innovationer, hvor de forsøger at præsentere alle former for 

forbedringer som en autentisk revolution inden for det givne 

forretningsområde. Særlig inden for interface mellem brugere og maskiner, 

reklamerer softwareudviklere kontinuerligt for deres nye versioner og 

understreger produktets nyhed og banebrydende karakter. Denne afhandling 

vil gå i dybden og analysere mobiltelefoners interfaces for ud fra et objektivt 

og analytisk perspektiv at forstå om det virksomhederne påstår faktisk er 

sandt eller ej. Med andre ord sigter denne undersøgelse mod at identificere 

den reelle forandringsrate for mobiltelefoners interfaces gennem årene. 

Undersøgelsens to første dele er afsat til at gennemgå og sammenfatte den 

eksisterende litteratur omkring innovation og om hvordan man designer mobile 

interfaces, mens den tredje del præciserer de relevante forskningsspørgsmål 

og den anvendte metode. Afslutningsvis præsenteres de vigtigste resultater, 

efterfulgt af nogle konkluderende udsagn der giver nogle forslag til videre 

undersøgelser. 
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Introduction 

 

Innovation is everywhere. Innovation changes our daily life, and it has 

permeated the whole history of human beings. This Thesis is aimed at 

discovering the evolution of human-machine interaction and how these 

interfaces are innovated through the years, trying to distinguish what is really 

innovation from what merely appears under the guise of innovation, but in 

practice represents no change at all. Within the very broad and endless world 

of hi-tech devices I decided to focus in depth on cellular phones, since they are 

probably the most common and widespread devices in developed countries; 

wireless phones have radically changed our habits, behavior and thought 

processes. 

For the purpose of this research paper I consider of great benefit to adopt the 

following structure: firstly, I will critically summarize the existing literature on 

Innovation in order to better understand what it is and how Multinationals do 

innovation. Secondly, a brief literature review on how to project and handle an 

interface will be performed, discovering and discussing the most important 

theories related to this huge field, its direct sociological and managerial 

implications. Moreover, I will highlight my specific research questions and 

specify the methodology followed. In conclusion, the results of my analysis will 

be shown and the research questions will examine the related answers. 
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1. A Focus on Innovation 

 

1.1. What is Innovation? 

Innovation is one of the key elements of human progress and scientific 

development: if we go back in time and walk along the path which led 

human beings to our present state, it is easy to understand how 

everything started and changed thanks to innovative ideas and behaviors, 

which were adapted. 

The speed and the dynamics of innovation have not gone as quickly in 

some centuries: according to Mokyr (2010), while before the industrial 

revolution innovation could be better identified as a byproduct of daily 

human routines, with some discontinuities in the process, after the 

eighteenth century both the inventions and the diffusion of innovative 

ideas radically changed; the way of doing innovation evolved and 

became more structured and institutionalized in R&D labs later on. 

The process of boosting innovation increased continuously and nowadays, 

if we think of the high tech industry we easily understand that innovation 

is basically their core business. 

Before going deeply into the topic, for the sake of this paper, I believe 

that it would be very beneficial to clarify what innovation is and what are 

its main features. Defining innovation is not as easy as it appears to be 

and according to different researchers, there are several statements 

which aim to describe what innovation truly is. For example, according to 

Fagerberget et al. (2006a), invention is the first idea occurrence which 

concerns a new process or product while innovation is the first attempt 

put toward practicing and implementing an idea. These definitions are 

not globally accepted and I prefer to take on another one, which was 

proposed by Li (2010), that classifies invention as novel and valuable, 

while describing innovation as a profitable invention. According to this 

criterion, only when an invention gets profitable it can really be 
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considered innovative. I prefer this definition because it is more effective 

from a business point of view and it better reflects what the needs of 

firms are. Regarding the innovation features, the main ones are 

complexity, multi-dimensionality, and being valuable. (Li, 2010) 

 

1.2. Innovation in Multinational Enterprises: 

While innovation itself is a very broad black box, I will try to concentrate 

more on innovation done by MNEs1. In order to pursue an effective 

analysis, I believe that it is important to understand which are the 

innovation sources, how many types of innovations do exist, the different 

models of the innovation process that MNEs use and how to do 

innovation in different ways. 

According to Von Hippel and Tyre (1995), there is a very basic 

differentiation between the sources of innovation which could be done; 

these divide them into R&D based ones and learning by doing - formats. 

The idea of creating large R&D labs started from the necessity to have a 

well-established and schematic way to do product and process innovation. 

The research and development activity is defined as a set of creative 

work done in a schematic way for the sake of increasing the amount of 

knowledge that one can or cannot have as an ultimate purpose the 

creation of a new profitable process/product (Zaffaina, 2009). This is the 

case of having innovation as outcome and it is almost always the final 

aim of MNEs. On the other hand, learning by doing is a concept which is 

used also in economics and it is associated with the ability of employees 

to raise the productivity up by systematically pursuing the same tasks or 

routines. One of the possible sources of higher efficiency can be founded 

in minor innovation (Dutton and Thomas, 1984). 

Regarding the different types of innovation, there are different proposals 

of categorizations. I personally believe that the division, which was 

proposed by Henderson and Clark (1990), is the most complete and 

                                                           
1
 Multinational Enterprises 
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widely accepted one: innovation can be Incremental, Radical, Modular 

and Architectural. 

Incremental and Radical innovation are differentiated according to the 

criterion of the level of “newness” and diversity, while an innovation can 

be Modular or Architectural, depending upon whether it acts on 

components alone or on the links among components (Magnusson et al., 

2003).  

Incremental innovation is characterized by the introduction of small 

changes to a certain product and from a MNE point of view; it refers 

more to the exploitation of existing knowledge or capabilities. The fact 

that the changes are minor does not mean that it cannot be very 

profitable.  

Radical innovation, on the other hand, has its roots in a new scientific 

paradigm and it may create totally new market opportunities. Oftentimes, 

Radical innovations can destroy the old dominant design, henceforth, 

establishing a new one and they can be seen as serious threats for big 

firms which have not invested adequately in exploration. They are also 

very often competence-destroying, which causes numerous problems for 

the employees who have always faced a specific kind of technology. They 

may try to resist the change and this understandable behavior, 

transforming core competences into core rigidities, can trigger a 

dangerous spiral which finally leads the firm to be out of the market 

(Leonard-Barton, 1992). An emblematic situation that shows strong 

empirical evidence of this is found through the Kodak case. The Eastman 

Kodak Company remained stuck to its core competencies and made two 

macro mistakes when the digital era began: firstly, despite being one of 

the first pioneers which invented the digital camera, the MNE did not 

succeed in exploiting the innovation, which left the market to other 

giants of photography; secondly, the company has often used the 
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razorblade model2, making profit mainly on films rather than on the 

cameras themselves. They unsuccessfully tried to apply this business 

model to the digital revolution with the invention of Photo-CD’s: the 

results were, unfortunately, not the expected ones. This is a clear case of 

transformation of core competencies into core rigidities. 

There is Modular innovation in case of a core component replacement 

without any modification to the architecture (Henderson and Clark, 1990). 

According to Gawer (1997), an innovation is Modular, if there is a change 

on the components’ side which does not affect the linkages: in addition, 

it reinforces the architecture and it is competence-enhancing rather than 

competence-destroying (such as, Radical innovation). 

Last but not least, an innovation is called Architectural when it affects - 

and drastically changes - the architectural knowledge of a given business. 

Conversely to Modular innovation, the components of a product remain 

unchanged while there is a discontinuity in linkages among components. 

In their paper, Henderson and Clark (1990) emphasize the importance of 

going beyond the classic dichotomy Radical/Incremental innovation, 

because this dualism does not include all of the possibilities. Architectural 

innovation destroys the architectural knowledge of established firms and 

seriously challenges them in a subtle way: oftentimes, the change is 

difficult to perceive and even more difficult to adapt to. Figure 1 

summarizes the concepts which are analyzed here; it shows the different 

innovation types in respect to the novelty level of the core idea, plus, 

presents the presence of architectural change. 

 

 

 

                                                           
2
The razorblade model consist in a practice in which firms offers a one-time product usually at little or no cost that is 

complemented by another product for which the consumer is required to make repeated purchases (Gavetti, 2005). 
Examples are printers and ink cartridges, mobile phones and traffic balance, game platform and videogames.   
 



12 
 

 

Figure1. (Summary scheme of innovation types). 

 

For the purpose of this paper, I decided to focus on two models of the 

innovation process, according to the distinction conceived by Fagerberg 

et al. (2006b): the Linear Model and the Chain Linked Model. 

Multinationals use various models of the innovation process and often, 

the distinction among them is not determined very well, resulting in a 

wide range of hybrid models that have some features of the first and 

others that belong to the second one.  

The Linear Model, with some variants, consists in a four-stage process: 

the first step is represented by the research phase followed subsequently 

by the development stage. When the innovation is ready, firms can 

concentrate on production first and then diffuse the innovative product. 

This model has been often criticized for leaving each phase separate, 

with poor linkages, leading to a waste of resources in terms of time and 

money. Another problem of this model is represented by the absence of 

feedback along the flow, this leads to difficulties in measuring and 
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improving performance. In addition, this model focuses much more on 

design rather than science (Kline and Rosenberg, 1986). All these 

features together make the Linear Model suitable only for certain kinds of 

industries. 

On the other hand, the Chain Linked Model (Kline, 1985) is more recent 

and representative of several innovations in the high-tech industry. This 

model, in contrast to the Linear one, assumes that the working flow 

starts from an unsatisfied market need. After having successfully 

identified it, the next step is occupied by research and design activities, 

then redesign and production leading up to the marketing stage. The 

entire process is characterized by complex feedback loops among all of 

the different phases, which allows them to identify and rectify most of 

the weaknesses, which are highlighted in the previous model. This model 

is also called the “Kline model” and, although it was designed mainly for 

commercial industries, the empirical evidence revealed a large use also 

in different sectors, such as defense and aerospace. 

Finally, I would like to sum up some very important ways of doing 

innovation for MNEs, apart from having the classic R&D labs. We will see 

that some other models not only permit being more innovative, but also 

to drastically cut costs, which means that the final price for customers is 

lowered in such a way to allow firms to be more competitive on the 

market. 

An important source of innovation is the Lead User Method: Lead users 

are particular kinds of customers who face needs a long time before the 

other normal consumers. They often innovate for themselves, to fill their 

needs, and they are usually not interested in commercializing or gaining 

profits from their products/solutions (Von Hippel, 1986). 

This method has four phases. The first step to undertake is to define the 

target market, then identify important needs/trends and subsequently, 

Lead users and their ideas. After having successfully completed these 
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three stages, MNEs can finally develop the innovative concepts acquired 

by Lead users (Lilien et al., 2002). 

Usually innovations developed through the Lead user method are highly 

valuable and much appreciated by the market (Morrison et al., 2000); 

commercial value of innovations largely increases as “Lead user” 

characteristics of innovators intensify. (Franke and Von Hippel, 2003). A 

negative aspect of the Lead user method is the fact that it works very 

well with innovation for industrial commodities but the reliability of Lead 

users in the consumer goods market is not so high. Moreover, this 

method is time consuming and it requires the disclosure of some 

information; both of these disadvantages make the model unsuitable for 

industries which have really short term innovation cycles as well as 

secretive ones (Jespersen, 2010). 

Another relatively new way of doing innovation is the Community-based 

development implementation. Innovative communities are composed of 

individuals who improve existing products or develop new ones. This also 

consists of simply sharing knowledge amongst themselves. There is a 

cooperative spirit and they are often willing to share all the phases of the 

activity, from the idea generation to the final outcome (O'Mahony and 

Lakhani, 2011). 

Communities can rise spontaneously or they can be Firm-hosted ones. 

Thanks to internet and the Telecommunications Revolution, communities 

are no longer boundaries-constrained and they can “assemble” their 

innovative contributions together with people who are living on the other 

side at the planet. According to Lakhani and Wolf (2005), people are 

willing to contribute with their innovativeness also for free mostly due to 

enjoyment based and learning based reasons. These forces are called 

also the “invisible wage” for community members. Often communities 

born by their own and later on, after having understood the potential, 

firms tend to institutionalize them as a great source on innovation 

(Jeppesen and Frederiksen, 2006). 
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Broadcast search is another interesting way at looking for innovation and 

it consists of a voluntary disclosure on specific platforms of a problem 

that the firm has; after which, a self-selection takes place leading to the 

rise of the most innovative people. The ones who find a successful 

solution are rewarded by the company (Jeppesen and Lakhani, 2010). 

This last condition is extremely attractive for firms because in this way 

they pay only for success: in case of R&D department, firms are obliged 

to the employees even if trials prove to be unsuccessful. 

This process articulates in four distinct phases: Definition of the Problem, 

Broadcasting of the Problem, Attracting Solutions and Selecting Solutions. 

This flow means to first structure the problem itself, then disclose it on 

appropriate platforms, subsequently offer a compensation for the winner 

and finally evaluate all the possible solutions in order to choose the most 

suitable one. Empirical results suggest that the greatest solutions came 

from innovators involved in distant fields of expertise from the focal one 

of the problem (Poetz and Schreir, 2012). 

Finally, Pyramiding Search is a process based on the assumption that 

individuals who have a deep passion for a topic are more likely to know 

people who have a higher expertise level in the same field (Poetzand 

Prügl, 2010). Doing Pyramiding Search means reaching the top of the 

expertise pyramid, step by step, which is where the most skilled people 

are at, also, using the complex network and relational capital that people 

have. Empirical studies have shown that Pyramiding, if compared to Mass 

Screening, allows one to have a notable increase in the efficiency of 

doing innovation, cutting costs and improving results (Von Hippel, 2009). 
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1.3. Implications: 

Since my research is focused on mobile interfaces evolution, the previous 

brief literature review represents a sort of map that aims at helping to 

better delineate the research field. When I am talking about interface 

evolution, the concept of innovation is definitely implied. In my modest 

opinion, it was absolutely beneficial to review and quickly analyze all the 

most widely recognized innovation types, in order to furnish a complete 

structural map of the concept. In fact, my main hypotheses consisting in 

showing how much interfaces change according to different periods, 

brands and technology inflection points could be reasonably attributed to 

a problem of understanding which kind of innovation did the interface 

experience. In other words, as stated in the abstract and introduction, 

main mobile manufacturers claim their new devices to be very innovative 

and different from the other mobiles already existing on the market: 

multinational firms often advertise their new product as being the result 

of a radical innovation (high novelty level of core idea, plus architectural 

change). What is in scope of this research is to reveal if we are really 

facing radical innovation or it is something different, such as, 

Architectural, Modular, or simply, Incremental Innovation. 

 

Another point of interest here will come when discussing the change in 

correspondence of the main technology inflection points: they often, as 

will be shown later, represent not truly radical innovations from a 

technological point of view; for example the massive introduction of 

touch screens on mobile phone, despite being very disruptive in terms of 

users perception, can be better reconducted to the architectural 

innovation category3 (Rinne, 2004).  My purpose at that stage will be to 

evidence which type of interface innovation (if any) does apply when the 

technology change. 

 

                                                           
3
As stated more carefully at a previous stage, Touch Screen invention is often wrongly referred to the smartphone era 

while this technology in reality existed also years before. 



17 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



18 
 

2. How to design mobile interfaces 

 

2.1. The Pattern Structure 

The existing literature on designing mobile interfaces is broad and offers 

a variety of interesting points of view related to the topic. In their book, 

Hoober and Berkman (2012), offer a very detailed and structured 

perspective on Designing Mobile Interfaces. The discussion starts 

identifying the key role of patterns as guidelines for implementing 

interaction design on the mobile phones. The concept of Pattern 

Language was developed for the first time in Architecture; it is referred 

to a structured way of detailing good design practices referred to an 

expertise field (Alexander et al., 1978). A pattern language is composed 

of: 

 The vocabulary, in turn, is composed of all the items which 

represent a solution for the problems; in the case of mobile phones 

words such as, aerial, operating system (OS), battery, screen, 

menu, toolbar, digit, phonebook, SMS, EMS, MMS are part of the 

vocabulary.  

 The syntax places each term of the vocabulary into a broader field 

of related solutions, needed for the first ones; for examples, the 

battery should need a charger, the screen can operates only if 

electricity is supplied and so on.  

 The grammar indicates in which way a solution really solves a 

problem in order to better understand if in a specific case or 

situation the analyzed solution is beneficial or not. In this latter 

case, the solution should not be implemented; however in the case 

of mobile phones, if it is possible to have a technology which allows 

communication without an external aerial, the commodity will not 

be part of the mobile design. 

The term Anti - Pattern, on the other hand, is used to describe a pattern 

which is counterproductive, representing, at times, a worse practice, 
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which is contrasted by the more widely cited best practice (Koenig, 

1995). An Anti-Pattern can be diffused in practice or not. 

According to Hoober and Berkman (2012), in the case of designing 

mobile phone interfaces, a pattern consists of names, problems, 

solutions, variations, interactions and presentation details. For the sake 

of my analysis the role played by the variation of pattern is crucial: in 

fact I will try to demonstrate that often what is advertised as a radical 

innovation (completely new pattern), is in practice just a variation of a 

previous existing pattern, better collocated in the area of incremental 

innovations. A pattern variation is defined as a change, a deviation from 

the original pattern that gives birth to a new pattern, whose novelty 

grade can never be equal to one hundred percent. 

In their book, the authors also define the principles of Mobile Design, 

categorizing them as “patterns for the patterns”. These patterns 

delineate and formalize the basic principles that must be respected in 

order to design an effective pattern. In the authors’ opinion, a pattern 

designer must take care of: 

 Respecting user-entered data, which means that all the entries 

have to be preserved from accidental corruption or data loss: an 

example of an effective way of pursuing this goal in the computer 

sector is the auto-save function of Microsoft Office4. 

 The personality of the device: the need for protection of sensible 

data must be balanced with the ease of use, avoiding making the 

mobile phone interface unfriendly and time-consuming for the final 

user due to extremely severe security criteria. 

 Giving precedence to lives. Cellular phones have to allow people to 

use them in a contextual way; the fact that consumers they do not 

need to interrupt what they are doing to make a call or skim a 

recently received SMS is of great benefit to them. 

                                                           
4
 http://office.microsoft.com/en-001/powerpoint-help/automatically-save-and-recover-office-files-HP010140729.aspx 
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 Making the devices as functional as possible: each human being 

experiences different situations during the daily lives and a mobile 

phone should be a device that adapt to in all the diverse moments. 

For example, when a meeting starts, the user should be able to 

quickly switch the phone to vibration, even better without looking 

at the screen. 

 Allowing mobiles to act in a smart way; due to the highly personal 

nature of this kind of device, it is possible to make them act 

accordingly to the user inputs provided. 

 Giving priority to user tasks. A task that is going to be performed 

by the user must have priority compared to other activities. For 

example, if the battery level is low it would be annoying to receive 

repetitive reports of this information interrupting the creation of a 

SMS. 

 Ensuring consistency; in particular this statement refers to the 

need for compliance with the Operating System structure when 

designing other new applications. 

 Respecting Information: Not always, for the sake of saving space 

or optimizing performance can some details can be sacrificed; in 

some cases there is information that must be reported integrally, 

without any manipulation or summarization processes. 

 

2.2. Ten Top Principles in designing a Mobile Interface: 

On the other hand, Stark (2012) identifies ten top principles of mobile 

interface design, each one reflecting a different area of designing 

interfaces: 

 Mobile mindset: here, the author stresses the fact that designing 

interfaces for mobiles requires escaping from the desktop mentality; 

mobile devices are strictly personal items and a developer must be 

focused and able to put himself in the final users’ shoes. 
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 Mobile context: customers are highly heterogeneous; this 

represents an extension of what was recommended by Alexander 

et al. (1978). Not only do final users experience different situations 

the day, but they also user needs change according to the different 

target. A good mobile phone should be adaptable for the various 

needs of a heterogeneous pool. 

 Global guidelines: This session takes into account a couple of 

golden rules mainly valid only for smartphones, for example, a 

designer must consider the fact that interacting directly with the 

screen is different than using a mouse or a keyboard. 

 Navigation models: Again, related to smartphones; the author 

highlights the existence of three basic ways to navigate among the 

different contents. It is possible to have everything concentrated in 

one screen, otherwise there is the possibility of implementing a tab 

bar solution which allows the users to change the different screens 

or, finally, a developer can adopt the drill down solution presenting 

the information in a hierarchical way. According to a study done by 

Tsai and Shih (2011) when too much data are displayed at once, 

users prefer scrolling type and vertical browsing (the sample was 

represented by users of age 16-25). 

 User input: In this part, some tools such as, auto-correction are 

under analysis and it is explained that sometimes apparently good 

and innovative solutions can also turn out to be counterproductive, 

reducing the level of customer satisfaction. 

 Gestures: This session reflects upon the implementation of smart 

tricks which aim at interpreting the gestures of users. 

 Orientation: The author emphasizes the fact that the portrait 

orientation is the most common one although in certain cases the 

landscape view could be more useful. 

 Communications: Here, the importance of having effective 

communication between the device and the user is stressed. An 

important point is to avoid giving the impression that the mobile 
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has frozen up, always providing feedback in response to any user 

action. 

 Launching: The author recommends not inserting any 

advertisement or other content that lets the user think about an 

active framework on the launch screen. 

 First impression: Although the author specifically refers to 

smartphone apps, the importance of generating a good first 

impression remains true also for the first use of a new mobile 

phone; in fact a customer who is using his new device for the very 

first time, will probably evaluate this according to his first 

impression. 

 

These Top Ten Principles represent the ”Holy Grail” for mobile 

interface designers and under no doubt, all of them contribute to 

realize a valuable and effective output. Of course, there may be some 

critics or discordances but among the scientific community these 

principles are widely accepted. Anyway, clearly my intention here is 

not to study these principles in order to design a state-of-art interface; 

contrariwise, the reason why I decided to fully discuss about these 

can be found in my need to analyze existing interfaces. My analysis 

may be reconducted to a reverse-engineering5process: I have the 

empirical data that describe interfaces and I want to figuratively 

disassemble them bearing in mind the principles that inspired the 

creation of these interfaces. 

Having clarified this aspect, now it appears more meaningful (since 

my purpose differs from the one intended to be the aim which the 

author had in mind while structuring his guidelines) that not all of the 

principles can be of primary interest for me, despite being all relevant 

for an interface designer. In particular, the last five principles, as will 

                                                           
5
Reverse engineering is the process of discovering the technological principles of a device, object, or system through 

analysis of its structure, function, and operation (Eilam and Elliot, 2005). In my case this process is intended at 
screening mobile manuals to successively extrapolate the most important feature useful to perform the analysis later 
on. 
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be better specified in paragraph 3.6.3., are less interesting for my 

goal. Regarding both “Navigation models” and “Orientation”, it is often 

very difficult to extrapolate these features from mobile user manuals 

(will be shown at subsequent stages that this kind of information 

source is the most suitable one both for accuracy, objectivity and 

comparability reasons); in addition, these peculiarities (for example, 

reporting if the designers opted to have everything concentrated in 

one screen or for a tab bar/drill down solution) may change according 

to the different tools, display options, and user settings in such a way 

that considering these aspects could lead to strong complications at 

operational level, despite being not so meaningful for the final results. 

These considerations made me draw the final conclusion to do not 

concentrate my effort on these principles. Furthermore, the 

“Communications” principle again includes elements that may not 

observed just carefully analyzing a given user manual; at the same 

time one device may respect the recommendations indicated by this 

principle in certain situation while in others not. For example a specific 

tool of a mobile phone might provide effective communication to the 

user, giving a feedback in response of a user action but, on the other 

hand, another tool belonging to the same device can be unresponsive 

to user stimuli, giving the impression that the mobile has frozen up. 

Considering these aspects, I decided once again not focus on this 

principle. 

The “Launching” principle claims for certain characteristics that reflect 

specific properties related to applications more than interfaces as a 

whole: the advice to do not put any advertisement or other content 

that lets the user think about an active framework on the launch 

screen, clearly belong to the applications design field, which is not in-

scope of my analysis. It would be meaningful here to remember that I 

am concentrating my research on the interface of mobile phones itself, 

not on the design and structure of smartphone applications that the 

user can download and install on the device. A reasonable critic here 
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would be to wonder why I decided do include all the ten principles in 

my paper and only later I specified that more than half of them were 

substantially not so relevant for my research purpose: more simply I 

could have mentioned and specified only the for principles which 

turned to be crucial for my analysis. 

 Honestly, I took into account the possibility to proceed in that way 

but at the end I rejected the hypothesis: in my modest opinion, it is 

essential to report the concepts in their complete form when doing 

literature review, then, a second phase of modeling these concepts 

starts and only at that stage the previously existing theories can be 

manipulated and adjusted to better fit the research purposes. In 

addition, I believe that an exhaustive and comprehensive picture of 

the world of interface designing could result to be very beneficial in 

order to critically interpret conclusive results and statements. This 

approach is carried out in a similar way by Huber (1982).  

 

After having remarked and discussed about which principles are not of 

the highest priority for my thesis, it may appear logical to explain 

which principles are, conversely, of high relevance. I anticipate now 

that all the remaining four principles inspired my research 

methodology and helped me to choose the variables and peculiarities 

to take into account. In particular, I gave top priority to the second 

principle, the one related to the “Mobile context”, since it provides 

very power insights about how to classify and discriminate different 

interfaces. Nevertheless, I believe that it would be more meaningful to 

postpone this discussion about the in-scope principles to the 

paragraph 3.6.3., when more concepts and aspects related to the 

sample structure will have been developed. 
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3. Methodology and Research Questions 

 

3.1. General Research Purpose 

The main aim of this thesis is to discover and extrapolate the real rate of 

change of mobile phone interfaces. Often, due to obvious business 

reasons, multinational enterprises tend to announce also the smallest 

incremental innovation as if it were the most radical and disruptive one. 

In terms of business idea it could be even true, meaning that also a 

minor change pretty banal from the technological point of view can make 

a huge difference in terms of profits. Nevertheless, what is in scope of 

this research paper is to grasp only the changes which are consistent in 

interface structure and technological terms. A lot of these disruptive 

changes that can also be called technology inflection points, which have 

many sociological, economic and, sometimes, political implications: with 

the help of the existing literature, my thesis will try to identify and 

analyze also such phenomena. 

It might be beneficial here to remind the definition of innovation 

proposed by Li (2010), that classifies invention as novel and valuable, 

while innovation is a profitable invention. This definition is particularly 

powerful for the purpose of this paper, since it captures both the novelty 

and valuability aspects in conjunction to what firms care a lot: 

profitability. We will observe successively that some “alleged” 

innovations do not in reality satisfy all the three criteria: for example the 

Touch Screen introduced in last decade’s smartphones lack the novelty 

assumption6; indeed it was invented long time before its massive 

diffusion on devices. Such phenomena can be better represented by the 

concept of technology inflection points, rather than pure innovation. 

 

 

                                                           
6
As will be more rigorously stated in paragraph 3.6.2., the first paper on Touch Screen technology was published by 

Johnson in 1965. 
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3.2. Technology Inflection Points 

A technology inflection point is defined as an event or a discovery which 

develops into a significant change creating a huge gap between the 

before-steady point and the after-steady point. An inflection point can 

assume also different meanings based upon the different topics7; for 

example in a political context an inflection point could be represented by 

the fall of the Berlin wall, in medicine by the invention of antibiotics, in 

telecommunication by the creation of internet. In Economics, one of the 

most significant examples of an inflection point is represented by the 

Poverty Traps in growth models. They block the economy of a specific 

country to a determined level not allowing overtaking the actual capital 

steady state point (Azariadis, 1996). 

Regarding the world of mobile phones, I have identified five main 

technology inflection points which will be crucial for the analysis: the 

introduction of Vibration on devices, the T9 predictive text technology 

facility, the Touch Screen equipment, and the possibility to customize the 

interface by the final user inserting Shortcuts or modifying Voice 

Commands. Here I would like to stress a bit on the fact that I consciously 

used the term “introduction” instead of “invention” when talking about 

these inflection points. This is basically what distinguishes an innovation 

from a technology inflection point; the first may occur also long time 

before, but it is only when the second condition (of massive distribution) 

apply that the most relevant economic, social and business implication 

verify: here, we have the technology inflection point. My decision, that 

will be mentioned again when talking about the research methodology, to 

report the presence of an established feature (example: touch screen) 

for each single device is motivated by the fact that only if a specific 

model embeds the innovation, then is possible to measure the effect that 

this innovation had on the interface; it would have been much easier for 

me to establish a date when a given technology became to be largely 

                                                           
7
 http://oxforddictionaries.com/definition/english/inflection%2Bpoint 
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diffuse and then treat all the mobiles released after that date as affected 

by the technology inflection point. Despite being more complex, on the 

other hand, the decision to report the feature per each model, has the 

very rewarding benefit to increase the consistency level of the research, 

being possible to really identify which device has a specific facility and 

which one not. 

 

3.3. Research Questions 

 

After having collected a consistent amount of empirical data, the 

research implications can be thousands and very different from each 

other. For the purpose of this thesis, which aims at analyzing the human 

computer interaction and its evolution through the years, I prefer to 

narrow down the research scope to the questions below, which shall help 

to better delineate the interface structure transition. Firstly, it is relevant 

to investigate whether the mobile phone interfaces differ in a significant 

way amongst one another, in general terms. This task can be carried out 

through a Variance calculation of the collected features. This rather broad 

question may lead to a more specific one, which aims at discovering the 

change rate from a temporal point of view. 

Therefore, as a second research question, I decided to comprehend if 

through the years the interfaces did change significantly and if that 

change followed a regular and smooth evolutionary path. 

In addition, after having analyzed the differences in general and 

temporal terms, it may be consistent to investigate how interfaces 

change when different brands are taken into account. In other words, do 

the mobile phones interfaces significantly differ according to different 

brands or what is advertised as diversity turns out to be a strong 

similarity in terms of interfaces features? 

Connecting to the discussion carried out in the first chapter of this 

research paper, here the intention is to empirically show first of all if 

there is a change among interfaces; then there is the willingness to 



29 
 

evidence the intensity of that previously mentioned change rate, helping 

us to understand if there is the presence of incremental, modular, 

architectural or radical innovation. 

In a fourth instance, I intend to clarify if in correspondence of the main 

technology inflection points (such as, voice command, predictive/intuitive 

text editor technology, and the touch screen revolution) the mobile 

phones interfaces experienced a major change, as well. Common sense 

could suggest to us that an exogenous shock like a technology inflection 

point implicates a modification in terms of the interface that those 

devices affected by the shock use to interact with the user. At this stage 

my intention is to verify if the empirical data supports the hypothesis 

above or not.  

To conclude I would like to grasp, among all the features extrapolated 

from the sample, the most stable one(s), if any, and try to formulate a 

possible reason.  

 

3.4. Research Methodology 

In order to grasp some empirical conclusions, to answer in a formal and 

structured way to the previous research questions, I therefore 

established to adopt an organic and consistent methodological list of 

procedures, articulated through the following: 

At first glance, I defined the sample, its cut-off line and brands included, 

which constitute the main empirical basis for the analysis. The choice of 

a precise temporal departure point and determined mobile cellular 

brands are not random but justified by specific and rational reasons 

indicated below, when the sample composition is explained into detail. 

Furthermore, I came up to the extrapolation phase, when the selected 

features are observed, chosen in accordance with the existing literature 

on how to design a mobile phone interface. These in-scope observations 

were therefore reported in a Microsoft Excel database, using a language 

coherent with the legend defined below. All the data collected are 
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consistent, clear and univocally determined. No room is left for 

assumption, intuition and supposition at this stage. For readability 

reasons, the integral database with its 788 entries is not reported in this 

document, given its size and complexity. 

Later on, I proceeded with the importation of the original database in 

SAS, leading software for business analytics researches8. 

All data have been analyzed using the different statistical techniques 

supported by the software, the ones which proved to be the most 

effective to provide an answer to the research questions, have been 

exploited and utilized to report results on this paper. 

The outcome composed by statistical results, graphics and diagrams is 

interpreted and the conclusion formalized, starting from answering the 

research question and continuing with more findings that came up during 

the analysis. 

 

3.5. The Sample 

At first sight, it may appear somehow banal, or even, taken for granted, 

but in my modest view it is very crucial to define what is a mobile phone 

or, in other terms, there is the need to univocally delineate the 

boundaries that distinguish what is in-scope of my research and what is 

out of scope. 

Hoober and Berkman (2012) propose to define the new generation 

mobile phones as those devices which are small, portable, connected, 

interacted, and contextually aware. This definition has some deficiencies 

since it can be referred only to modern smartphones (the Motorola 

DynaTAC would not fit these characteristics) and it can be somehow 

ambiguous. For the sake of this research, I propose a simpler definition: 

a mobile phone is a device able to make and receive voice calls over a 

radio link using a network provided by a mobile phone operator. In 

addition, the activity of making and receiving calls must be the core 

                                                           
8
 http://www.sas.com/ 
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function of the device. Specifying these features, are excluded the 

cordless phones, since they use a private network under a short range 

and the tablets: some of these last ones can make and receive calls but 

this activity clearly does not represent the main one; for this reason I do 

not consider them strictly as mobiles. 

 

3.5.1. Cut-off Line 

A cut-off line must be established, i.e. the starting date when I 

initiated the data collection. The first mobile phone in the world, 

according the previous definition, was the Motorola DynaTAC (Heeks, 

2008).The first model of DynaTAC, the 8000x was commercialized 

for the first time in the 1983 (Pocovnicu, 2009). The battery gave 

autonomy for 30 minutes of conversation or 8 hours of standby; the 

interface was represented by a LED display that allowed the user to 

dial or recall one of the 30 phone numbers stored in memory. The 

first-launch price was of $3,995 for the US market9.  

It makes little sense to start from 1983, since the diffusion of the 

innovation among the customers was practically close to zero, the 

human-machine interface was extremely simple and the mobile 

phones performed only their core activity, making and receiving 

voice calls. 

In order to set a departure point, in my opinion, it could be 

meaningful to analyze when the major mobile operators in Europe 

started their activities. I define the major operator in a country as 

the one which boasts the largest share of subscribers within the 

country, according to the latest available certified statistics. The 

Table 1 below reports the relevant data collected: 

 

                                                           
9
 http://www.netprolive.com/cellphones.php 
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Operator Country Start date Recent Market Share (year) 

A1 Austria 1994 41% (2011)10 

Proximus Belgium  1994 41% (2012)11 

TDC Denmark 1990 45% (2012)12 

Sonera Finland 2003 34% (2012)13 

Orange France 1994 35% (2012)14 

T-Mobile Germany 1990 35% (2012)15 

Vodafone 

Ireland 

Ireland 1993 39,5% (2012)16 

TIM Italy 1995 35% (2012)17 

KPN The Netherlands 1989 43% (2012)18 

Movistar Spain 1995 40% (2012)19 

Swisscom Switzerland 1998 62% (2012)20 

Everything 

Everywhere 

Limited 

UK 2010 35% (2010)21 

Table 1. (Birth date and market share of major European mobile operators). 

The following statistical data are taken from Table 1: 

Mean: 1995, 41 

Median: 1994 

Mode: 1994 

                                                           
10

 https://www.rtr.at/de/komp/TKMonitor_1_2012/TM1-2012.pdf 
11

 http://www.belgacom.com/assets/content/BELGACOM%20Annual%20Report%202012%20UK.pdf 
12

 http://files.shareholder.com/downloads/ABEA-4C7P5P/2430026815x0x632820/2fd6d80e-c4db-4eef-802e-
349954de82a8/TDC_ER_Q4_2012_UK_v11a_final_.pdf 
13

http://annualreports.teliasonera.com/global/download%20center/2012/areng/teliasonera_annualreport_2012_eng
.pdf?epslanguage=en 
14

 http://www.orange.com/en/finance/investors-and-analysts/latest-consolidated-results-2012-annual-results-
20.02.2013 
15

 http://www.annualreport.telekom.com/site0412/en/kf/daten-aus-dem-konzern/index.php 
16

 http://www.vodafone.ie/aboutus/vfirl/company/ 
17

 http://www.telecompaper.com/news/tim-wind-gain-mobile-market-share-vodafone-drops--866033 
18

 http://www.kpn.com/v2/static/annualreport-2012/english/review-of-the-year-2012.html 
19

 http://www.anovo.com/corporate-en/content/movistar-spain 
20

 http://www.swisscom.ch/en/ghq/media/questionsandanswers/questionsonthecompany.html 
21

 http://stakeholders.ofcom.org.uk/market-data-research/market-data/communications-market-
reports/cmr11/telecoms-networks/5.48 
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Since in Table 1 there is no indication about the month of mobile 

operators establishment, I may assume that 1994 would not be the 

best staring date, due to the fact that covering the whole year does 

not reflect the real situation at hand (it would be like to assume that 

January is the starting month, but that situation is pretty unrealistic). 

Therefore, I established the year 1995 as cut-off line for my research. 

Some critics about the method that I followed here may be 

reasonable; in fact, despite being a method accurate in the 

procedure (official data and correct statistical operations) still the 

criterion, which was adopted, is arbitrary. It took me a long time to 

figure out which would be the best discriminate criterion and 

honestly, I did not find a superior one. Anyway, I still defend my 

choice: the decision to look at the European major mobile operators 

starting period has an own logic, which was explained above. In 

addition, the cut-off line indication that this technique provided can 

be considered more than satisfactory for my purpose, since twenty 

years of mobile devices covered represent a consistent and 

representative database for the analysis.  

 

3.5.2. Brands included 

At this point, it is necessary to adopt a strategy to select which 

brands must be included in the sample. As discriminant criterion, I 

decided to use the list of the twenty mobile most sold in the world, 

which was an analysis performed by The Telegraph UK22 in January 

2013. All of the brands, also if present in the list with only one 

device, are included in my research, in order to obtain a result which 

will be highly reliable in business terms. The following findings are 

reported: 

 

                                                           
22

 http://www.telegraph.co.uk/technology/picture-galleries/9818080/The-20-bestselling-mobile-phones-of-all-
time.html 
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Brand Model Launch onto 

the market 

Piece sold worldwide 

(in mln.) 

Nokia 1110 2005 250 

Nokia 3210 1999 160 

Nokia 1200 2007 150 

Nokia 5230 2010 150 

Nokia 3310 2000 136 

Nokia 2600 2004 135 

Motorola RAZR V3 2004 130 

Nokia 1600 2006 130 

Nokia 1208 2007 100 

Nokia 6010 2004 75 

Nokia 5130 2007 65 

Apple iPhone 4S 2011 60 

Motorola C200 2003 60 

Motorola StarTAC 1996 60 

Nokia 3100 200323 50 

Nokia 6230 2004 50 

Samsung Galaxy S II 2011 40 

Samsung Galaxy S III 2012 40 

Apple iPhone 3GS 2009 35 

Nokia 2650 2004 35 

Table 2. (The twenty bestselling mobile phones ever). 

According to the pre-established criteria, I hereby extrapolate for the 

analysis a sample which covers all the mobile phones launched onto 

the market from 1995 to March 2013 by the following firms: Nokia, 

Motorola, Apple, and Samsung. 
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 http://www.gsmarena.com/nokia_3100-453.php 
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3.5.3. Additional Criteria 

As additional discriminate criteria to include items into the sample, I 

decided to do not report the mobiles which were/are available only 

for a specific market (for example, some Nokia devices were 

produced only for the Chinese market) and I excluded all the models 

which differ from the original one only for pure aesthetical features, 

such as, the color or some special cover (example: Motorola Razr V3i 

D&G Special Edition Gold24); this decision is intended to avoid 

distortions in the statistical results with data that are, in practice, 

duplicated. On the other hand, all the models which slightly differ 

also for the smallest technical feature are part of the sample.  

 

3.6. Features Analyzed 

Finally, it is required to select the relevant features to be extrapolated 

from the manual of mobile phones. I decided to pick the information and 

features which help to understand the change rate of mobile interfaces, 

based on the material produced by Beel et al. (2010), by Hoober and 

Berkman (2012), by Kim and  Lee (2005), by Bridle and McCreath 

(2006), by Butts and Cockburn (2002), by Laljia and Good (2008), by 

Reid and Reid (2004).In order to make it simple to read and to 

understand my analysis, I decided to subdivide the features extrapolated 

into two large logical categories: Click Depth and Other facilities to ease 

the interaction with the user. 

 

3.6.1. Click Depth 

The Click Depth is defined as the minimum number of clicks required 

to perform a specified task using the standard configuration of a 

mobile phone, having the screen unlocked (eventual clicks used to 

unlock the device are not taken into consideration). As a 

consequence, if a shortcut is inserted in the homepage of a 
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 http://asia.cnet.com/product/motorola-razr-v3i-dandg-special-edition-gold-39250200.htm 
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smartphone by default, without the need to perform any 

customization activity to add it, the click depth of the linked task is 

registered as equal to one, otherwise I report the number of clicks 

that are necessary following the traditional path. It must be 

remarked that eventual clicks required to move along the submenus 

are not counted; for example, especially in non-touch screen devices 

it could be possible that after having entered the text message 

submenu, the user has to scroll to the link which opens the text 

editor, then click on it: in this case only the last click is counted. 

According to the dominant opinions about click depth, a literature 

mostly devoted to websites designing procedures, an excessive click 

depth can result in being annoying and time consuming for 

increasingly busy and demanding customers (Gehrke and Turban, 

1999), (Rob, 2012). In addition, also the Search Engines 

Optimization techniques (Thurow, 2006) recommend not overtaking 

a click depth of 4 for contents that may be used more than 

occasionally (Jöran et al., 2010). Most of what is prescribed by the 

existing literature for websites designing can be applied also to 

mobile phone interfaces since the key concept of navigation is 

present in both of the items.  

Tasks that are likely to be performed rarely, such as modifying 

date/time and language settings are not considered in terms of click 

depth since it does not influence a lot the user’s satisfaction if these 

actions need more time to be concluded, given their peculiarity of 

not being done routinely. Therefore, the following tasks are taken 

into account for my analysis, in terms of click depth: 

 Composing a text message: minimum number of clicks 

required from the main page to reach the SMS editor page.  

 Performing a voice call: minimum number of clicks required 

from the main page to reach the section where the user can 

directly digit the number to dial without using the phonebook 
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(digits required to write the phone number and to call it are 

not counted). 

 Redialing a recent called number: minimum number of clicks 

required from the main page to call back the last dialed contact 

(including the click needed to start the new call). 

 Scrolling the phonebook: minimum number of clicks required 

from the main page to reach the list of contacts included in the 

phonebook (digits required to call the contact or to find it are 

not counted). 

 Adding a new contact to the phonebook: minimum number of 

clicks required from the main page to complete the operation, 

when the new contact is correctly stored in the memory (digits 

required to write down the phone number, name, e-mail 

address and all the other information regarding the new 

contact are not counted) 

 Setting the alarm clock: minimum number of clicks required 

from the main page to reach the section which allows to set an 

alarm clock (additional operations required to set the alarm for 

a specific date/time are not counted). The term alarm clock is 

intended as a tool which makes the phone ring, vibrate or flash 

at an established time indicated by the user. If a tool like the 

countdown does not permit the user to insert a specific time 

but only the remaining time to make the mobile 

ring/vibrate/flash, it is not considered as alarm clock. 

 Regulating the display brightness: minimum number of clicks 

required from the main page to reach an area where the user 

can modify the current screen brightness (additional clicks 

needed to reduce/increase it are not considered). This task has 

been inserted in the list since in particular situations it can be 

very important to perform it quickly and effectively, for 

example when a customer wakes up in the early morning 

(Hoober and Berkman, 2012). 
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 Switching to an Offline mode, which allows the device to be 

used in particular conditions like on airplanes, near gas 

stations, or in proximity of medical devices: minimum number 

of clicks required from the main page to deactivate the aerial 

operation. 

 Switching to a Silent profile: minimum number of clicks 

required from the main page to set the mobile to a silent 

profile. This function is extremely useful during meetings or 

other situations when the ringing melody of a mobile phone 

can be considered impolite. 

 Activating Wireless connection, Bluetooth, Infrared port, GPS 

receiver: minimum number of clicks required from the main 

page to switch on/off these communication tools. 

 Opening Calculator: minimum number of clicks required from 

the main page to open the calculator application (digits 

required to perform the mathematical operations are not 

counted) 

 

3.6.2. Other facilities to ease the interaction with the user 

This category collects the major improvements in terms of different 

way to interact with the user, like the presence of vibration or touch 

screen. In other terms, here I decided to identify the five most 

important technology inflection points and check if a given model 

embeds the accessory. Some more words might be spent here to 

explain the reason why I chose to include some TIPs25 while ignoring 

other ones. The first criterion is under no doubt the effect rate that a 

specific improvement has on the human-machine interaction: I 

wanted to include only these tools which change in a certain way the 

interaction paradigm, because in that case it is more likely to expect 

a modification to the interface itself. For example, an important 

technological improvement cold the introduction of VoIP, a low 
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 Technology Inflection Point 
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latency and low bit rate way communicating (Gopal, 2007). Not 

discussing about an eventual high relevance from a technical point of 

view, the previous improvement is not supposed to have a strong 

impact on the human machine interaction aspect, since what is 

changing here is not visible for the final user. 

I spent long time deeply analyzing the book of Agar, 2013, which 

contains a very detailed and complete history of mobile phones. I 

have to admit here that I was not expecting to encounter so many 

innovations, improvements and technical advancements that all 

together contributed to what we intend for a mobile phone nowadays. 

Despite this very interesting discovery, taking into account of all the 

previously mentioned advancements was neither effective nor 

feasible: as mentioned before, we are interested only in those 

changes that are strictly related to a modification of the user-mobile 

interaction. Secondly, from the user manuals must be possible to 

check those characteristic, otherwise it would be impossible for me 

to observe the presence or absence of a given technology. 

In accordance with the discussion above, my decision was to take 

over the following technology features: presence of a vibration alert 

and predictive text technology, embeddedness of a touch screen 

display, the possibility to set voice commands, and customized 

shortcuts. 

Whether these elements are present or not will be indicated in the 

database: 

 Vibration: phones with this accessory are able to vibrate in 

response to different events, like receiving a call, an SMS or 

when the alarm clock rings. 

 Touch Screen: phones that are able to interact with the user 

directly touching the screen. Some devices have keys that 

present a touch interface but the user cannot interact with the 
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screen directly. According to my distinction criteria, these 

phones are not considered to be Touch Screen. The first idea 

of touch screen was developed by Johnson (1965), describing 

his work on capacitive touch screens in his paper. The first 

application to a mobile phone can be found in the IBM Simon 

device in 1992, far away from the massive commercialization 

of modern smartphones (Sager, 2012). 

 Voice commands: devices which can perform tasks based on a 

human voice command given, for example, calling a phone 

contact, typing a text message, selecting a destination 

through the integrated GPS navigator. What is important to 

state here is that eventual voice commands which represent 

shortcuts to quickly execute a task are not taken into account 

in order to establish the click depth to perform the determined 

action. 

 Shortcuts: the possibility of including some shortcuts on the 

main page or of customizing the menu or the submenu 

(shortcuts pre-inserted by the manufacturing firm do not 

count). Shortcuts are quick links that allow the user to be 

redirected to a page/content/application without using the 

traditional path. These tools can dramatically cut the click 

depth analyzed before, but they were considered in terms of 

click depth only if present by default. 

 Predictive text: A word editor technology used to boost the 

typing process of an SMS. This feature helps in using the 

classic 12-button keyboard of non-touchscreen mobile phones 

in a more efficient way. The “text on nine keys” (T9) 

predictive text entry system with the help of an internal 

dictionary tries to disambiguate a digit remembering the most 

typed words to complete the current entry. (Drews et al., 
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2009). T9 is a patented technology developed by Tegic 

Communications26. 

 

3.6.3. Consistency 
 

The previously indicated features, which were chosen for the analysis, 

are consistent with the pattern structure and the ten top principles to 

design a mobile interface. In fact, the click depth analysis is a very 

powerful indicator of the following pattern designer indications: 

 The personality of the device: here the author highlighted the 

importance of having a meaningful structure that is not time-

consuming and allows the final user to perform the desired 

task relatively quickly. A mobile phone equipped with a 

structure that reduces the number of clicks required to 

successfully accomplish an action goes undoubtedly in the 

direction of more efficient interface that let the consumer to 

save time. Moreover, also the possibility to customize the 

interface by the final user in such a way that he/she can 

include shortcuts to perform faster the most used function(s) is 

coherent to this suggestion. To conclude, a very similar 

reasoning could be applied to justify the importance of 

reporting the possibility to create vocal commands; the T9 may 

as well contribute to write SMS faster and without spelling 

mistakes. 

 Making the devices as functional as possible: this prescription 

suggests interface designers to make it possible to rapidly 

adapt the device to different situations; my choice to measure 

the click depth level of switching to a silent or off-line profile is 

coherent with this point. For example, when a meeting starts, 

a very low level of clicks required to silent the mobile phone 

would be gratefully appreciated. If the final user has the 

chance to add a shortcut that permits to directly turn the 
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 Reduced keyboard disambiguating computer. US Patent 5818437 (1998). 
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volume down, this may also be very effective when there is 

such need. Another example could be represented by the 

number of clicks required to correctly store a contact into the 

phonebook: in certain situations there might be the necessity 

to quickly save a phone number. Again, sometimes may be 

important to redial a previously called contact which did not 

answer: especially in a working context it would be of great 

benefit to do not bother the user to force him/her repeating 

the same long steps per each dialing attempt. 

 Allowing mobiles to act in a smart way: this concept is strictly 

related to the customizability of a device, therefore it is 

captured mainly by the possibility to insert shortcuts, set vocal 

commands, use vibration. 

 Ensuring consistency: this criterion can be measured by seeing 

if different models released by the same manufacturer have a 

similar click depth structure in terms of logic behind, for 

example if with a given mobile was possible to activate the 

Bluetooth receiver by simply clicking on an icon positioned on 

the home screen, then I do not expect to observe a consistent 

number of click required to perform the same task on a slightly 

different model. 

 

Other hints provided by the pattern structure approach are 

difficult to measure only looking at the interface, since for 

technical aspects are indicators of how these criteria are 

respected. For example in order to see if a device respects user-

entered data there would be beneficial to analyze if auto-save 

functions are implemented, how the random access memory 

(RAM) works, how affordable are storage systems (like SD cards 

or internal flash memory) and other more technical features that 

are clearly out of scope of this research. 
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Regarding the ten top principles previously explained, I still can 

prove that the elements chosen to perform my analysis are 

coherent with the content of the first ones. When talking about 

“Mobile mindset”, the author’s indication is pretty similar to what 

pattern structure does in terms of “The personality of the device”; 

therefore in order to do not be redundant I omit to mention again 

how this advice influenced my choice about which variable 

measure. The second principle, “Mobile context” claims that since 

customers are highly heterogeneous, the user needs vary 

according to the different targets: it is pretty straightforward here 

to think that permitting customization could be really important to 

satisfy the diverse necessities and preferences. When I observe 

the possibility to perform certain tasks quicker through personally 

created shortcuts or voice commands, I therefore collect 

information on how this principle is respected. 

In the “Global guidelines” section, the author considers the fact 

that interacting directly with the screen presupposes a different 

approach: I decided to keep track of the presence of a touch 

screen display in order to later on check if the other features 

change significantly between touch and non-touch devices. 

When, on the other hand, the author talks about “User input” he 

analyze the efficiency of tools like auto-correction, my decision to 

indicate in the database which devices embed a predictive text 

technology helps at measuring the compliance with this principle. 

The remaining six principles, as extensively illustrated in 

paragraph 2.2, are less of our interest since they provide advises 

that turn to be precious only for interface designers: my goal here 

is, contrariwise, exactly the opposite of those who project mobile 

interfaces. 
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3.7. The Database 

Based on the Mobile Phones selected for the analysis (vertical entries) 

and the features in-scope for the research (horizontal entries), I have 

prepared the following database. 

Some data-reporting methods must be highlighted: 

 The main information sources are the mobile phone user manuals 

released by the firms which have produced the devices. Where a 

feature has been reported using a different source, this last one is 

specified. Only official or highly reliable sources have been used to 

extrapolate the data.  

 “N/A” (Not Applicable) means that for the analyzed devices it is not 

consistent to measure a specific feature. For example, if a mobile 

phone does not incorporate a calculator, it is not possible to report 

the click depth to open the application. 

 “N/P” (Not Possible) means that for the analyzed devices it is not 

possible to gather the required information because it has not been 

reported either on the user manual or in any other official 

document. I personally tried to minimize the presence of this entry 

as much as possible, putting the maximum effort in collecting all 

the relevant data. 

 The numeric entries are indicated with a number. 

 “Y” means that the analyzed characteristic or tool is present, while 

on the other hand “N” indicates the absence of this latter. For 

example if a device supports vocal commands, a “Y” will be 

reported in the table. 

 The query “Year” refers to the date when the device was 

introduced into the market for the first time in the world. 
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Furthermore, the following columns have been added in order to better 

perform the analysis: 

 Year Group: For convenience, in addition to the precise release 

date, which is expressed in solar years, the column has been 

valued with 1 if the mobile device was release between 1995 and 

1999, 2 if it came out in a year included in the gap 2000-2004, 3 if 

the release year was between 2005 and 2009, 4 if the mobile is 

even newer. This division is aimed at facilitating the analysis in 

historical terms, in particular this helps to provide an answer to the 

research question: “Through the years, from 1995 to nowadays, 

did the interfaces change significantly, following a regular and 

smooth evolutionary path?” 

 Brand: This information helps to grasp if interfaces vary according 

to the belonging manufacturer or if the two elements are relatively 

unrelated and statistically independent. 

 

Legend: 

 Composing a text message = A1 

 Performing a voice call = A2 

 Redialing a recent called number = A3 

 Scrolling the phonebook = A4 

 Adding a new contact to the phonebook = A5 

 Setting the alarm clock = A6 

 Regulating the display brightness = A7 

 Switching to an Offline mode = A8 

 Switching to a Silent profile = A9 

 Activating Wireless connection = A10 

 Activating Bluetooth = A11 

 Activating Infrared port = A12 

 Activating GPS receiver = A13 

 Opening Calculator = A14 
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 Vibration = B1 

 Touch Screen = B2 

 Vocal commands = B3 

 Shortcuts = B4 

 T9 technology = B5 

The full database is available in Microsoft Excel format. 
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4. Main results and findings 

 

4.1. Change rate of Mobile Interfaces 

 

The whole Database, consisting of 788 mobile phones belonging to four 

different brands, was imported in SAS to elaborate the collected data. I 

decided to exclude the features “A10” and “A12” (respectively related to 

the click depth of activating the Wi-Fi and infrared receivers) due to the 

massive presence of N/A values. Including these features could have led 

to non-representative results. In particular, the “A10” feature is typically 

present in Touch Screen devices, therefore since my sample is 

heterogeneous, that feature can be misleading. 

 

4.1.1. General Change Rate 

 

In order to find an answer to the first research question, aiming at 

discovering in general terms what the change rate of mobile 

interfaces is, according to the detected features, I calculated some 

descriptive statistics. For precision and accuracy reasons, I did not 

generate these results for the whole sample at the same time, but I 

report here the main statistical findings for each analyzed feature. 

The UNIVARIATE Procedure 
Variable: A1 (A1) 

 

Moments 

N 778 Sum Weights 778 

Mean 3.26735219 Sum Observations 2542 

Std Deviation 0.87903564 Variance 0.77270366 

Skewness -1.0608016 Kurtosis 1.25402728 

Uncorrected SS 8906 Corrected SS 600.390746 

Coeff Variation 26.9036086 Std Error Mean 0.03151495 
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Basic Statistical Measures 

Location Variability 

Mean 3.267352 Std Deviation 0.87904 

Median 3.000000 Variance 0.77270 

Mode 3.000000 Range 5.00000 

  Interquartile Range 1.00000 

Table 3. (Basic statistics and moments for feature A1). 

 

The Table 3 summarizes some statistical indicators referring to how 

many clicks are required to open the SMS text editor. The variance 

value is rather low, approximately equal to 0,773, meaning that this 

feature does not differ much among the mobile phones. In addition 

the mode is equal to 3: in other words the majority of devices 

require the user to click on the keypad/screen three times before 

reaching the SMS text editor section. 

The UNIVARIATE Procedure 
Variable: A2 (A2) 

 

Moments 

N 787 Sum Weights 787 

Mean 0.21728081 Sum Observations 171 

Std Deviation 0.6536694 Variance 0.42728369 

Skewness 3.36117504 Kurtosis 10.9512465 

Uncorrected SS 373 Corrected SS 335.844981 

Coeff Variation 300.840831 Std Error Mean 0.0233008 

 

Basic Statistical Measures 

Location Variability 

Mean 0.217281 Std Deviation 0.65367 
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Basic Statistical Measures 

Location Variability 

Median 0.000000 Variance 0.42728 

Mode 0.000000 Range 4.00000 

  Interquartile Range 0 

Table 4. (Basic statistics and moments for feature A2). 

 

As for the number of clicks necessary before writing a phone number 

to call, the situation among the sample is even more standardized, 

since with a variance of only 0,427 it is possible to assume a very 

low change rate of the considered feature. The majority of the 

analyzed mobile phones do not require any click before entering a 

phone number to be successively dialed. 

The UNIVARIATE Procedure 
Variable: A3 (A3) 

 

Moments 

N 788 Sum Weights 788 

Mean 2.15862944 Sum Observations 1701 

Std Deviation 0.49799001 Variance 0.24799405 

Skewness 3.39335829 Kurtosis 11.9841145 

Uncorrected SS 3867 Corrected SS 195.17132 

Coeff Variation 23.0697314 Std Error Mean 0.01774016 

 

Basic Statistical Measures 

Location Variability 

Mean 2.158629 Std Deviation 0.49799 

Median 2.000000 Variance 0.24799 

Mode 2.000000 Range 4.00000 
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Basic Statistical Measures 

Location Variability 

  Interquartile Range 0 

Table 5. (Basic statistics and moments for feature A3). 

 

Taking into account the click depth of redialing a previously called 

phone number, the variance value diminishes again, reaching the 

very low level of approximately 0,248. In fact, as I had the chance to 

observe during the articulated data-collecting phase, a very robust 

majority of devices allows the user to simply press two times the 

“Call” bottom. As a consequence, the mode for this feature is equal 

to two. 

The UNIVARIATE Procedure 
Variable: A4 (A4) 

 

Moments 

N 785 Sum Weights 785 

Mean 1.38853503 Sum Observations 1090 

Std Deviation 0.60450774 Variance 0.36542961 

Skewness 1.44149158 Kurtosis 1.88384926 

Uncorrected SS 1800 Corrected SS 286.496815 

Coeff Variation 43.5356494 Std Error Mean 0.02157581 

 

Basic Statistical Measures 

Location Variability 

Mean 1.388535 Std Deviation 0.60451 

Median 1.000000 Variance 0.36543 

Mode 1.000000 Range 4.00000 

  Interquartile Range 1.00000 

Table 6. (Basic statistics and moments for feature A4). 
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Again, the variance calculated for the feature “Scroll the phonebook” 

turns out to be very low: producers have other probably preferred 

often to let users access the phonebook in a quickly, because of its 

characteristic of being a frequently performed task. Therefore, we 

can note that the mode results equal to one; in fact most of the 

device manuals that I have analyzed report the possibility of directly 

opening the contact list simply clicking once on the keypad or on the 

screen. 

The UNIVARIATE Procedure 
Variable: A5 (A5) 

 

Moments 

N 784 Sum Weights 784 

Mean 3.64285714 Sum Observations 2856 

Std Deviation 0.85619969 Variance 0.73307791 

Skewness -0.0393421 Kurtosis 0.52893604 

Uncorrected SS 10978 Corrected SS 574 

Coeff Variation 23.5035208 Std Error Mean 0.03057856 

 

Basic Statistical Measures 

Location Variability 

Mean 3.642857 Std Deviation 0.85620 

Median 4.000000 Variance 0.73308 

Mode 4.000000 Range 4.00000 

  Interquartile Range 1.00000 

Table 7. (Basic statistics and moments for feature A5). 

 

Storing a contact into the phone memory is a task which requires a 

number of clicks less homogenous according to the different devices 
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included in the sample but, still, the variance corresponding to a 

value of 0,733 is quite low, indicating a sort of standardization 

among the 784 mobile phones; most of them require 4 clicks before 

the user can successfully carry out the desired action. 

 

The UNIVARIATE Procedure 
Variable: A6 (A6) 

 

Moments 

N 770 Sum Weights 770 

Mean 3.67532468 Sum Observations 2830 

Std Deviation 0.7673703 Variance 0.58885718 

Skewness 0.24646894 Kurtosis 0.21591332 

Uncorrected SS 10854 Corrected SS 452.831169 

Coeff Variation 20.8789799 Std Error Mean 0.02765411 

 

Basic Statistical Measures 

Location Variability 

Mean 3.675325 Std Deviation 0.76737 

Median 4.000000 Variance 0.58886 

Mode 4.000000 Range 6.00000 

  Interquartile Range 1.00000 

Table 8. (Basic statistics and moments for feature A6). 

 

Opening the page where a user can set an alarm clock mostly 

requires four clicks and, again, the low variance value suggests that 

the interfaces do not differ much amongst each other, according to 

this parameter. 

 
 
 



54 
 

The UNIVARIATE Procedure 
Variable: A7 (A7) 

 

Moments 

N 471 Sum Weights 471 

Mean 4.06581741 Sum Observations 1915 

Std Deviation 0.70100181 Variance 0.49140353 

Skewness -0.31472 Kurtosis 5.76526529 

Uncorrected SS 8017 Corrected SS 230.95966 

Coeff Variation 17.2413499 Std Error Mean 0.03230046 

 

Basic Statistical Measures 

Location Variability 

Mean 4.065817 Std Deviation 0.70100 

Median 4.000000 Variance 0.49140 

Mode 4.000000 Range 6.00000 

  Interquartile Range 0 

Table 9. (Basic statistics and moments for feature A7). 

 

This feature corresponds to the click depth of the brightness 

regulation function. Almost in alignment with the previous analyzed 

features, we can observe a low variance value of about 0,491 which 

leads us to believe in a considerable standardized interface structure 

belonging to the devices. The number of clicks required to perform 

this task by the majority of mobile phones analyzed is equal to four. 

The UNIVARIATE Procedure 
Variable: A8 (A8) 

 

Moments 

N 310 Sum Weights 310 

Mean 3.42903226 Sum Observations 1063 
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Moments 

Std Deviation 1.17957086 Variance 1.39138741 

Skewness -0.037418 Kurtosis -1.4373739 

Uncorrected SS 4075 Corrected SS 429.93871 

Coeff Variation 34.3995264 Std Error Mean 0.06699512 

 

Basic Statistical Measures 

Location Variability 

Mean 3.429032 Std Deviation 1.17957 

Median 4.000000 Variance 1.39139 

Mode 2.000000 Range 5.00000 

  Interquartile Range 2.00000 

Table 10. (Basic statistics and moments for feature A8). 

 

When analyzing the click depth to switch to an Offline mode, we end 

up with a slightly higher level of variance, equal to 1,391. Two 

elements must be highlighted: firstly, less than half of the sample 

has been taken into consideration for this feature, mainly because 

older mobile phones do not support the offline mode at all. Secondly, 

this level of variance which is a bit higher than the previous features, 

can be justified by the presence of shortcuts in some devices that 

can dramatically cut the click depth of this task. If I have considered 

only the “standard way”, it would result in a very lower variance 

level. Despite this necessary consideration, I still defend the 

effectiveness of my choice to consider shortcuts where included by 

default, because this analysis aims at grasping what users really 

experience when dealing with their mobile phones.  

 

Furthermore, the mode (equal to two) is distant from the mean and 

the median; this confirms what was explained before: numerous of 

devices allow users to quickly switch to an offline profile while other 
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ones, which do not forecast any shortcut for this function, force 

users to follow the “standard way”, composed by many more than 

two clicks. 

The UNIVARIATE Procedure 
Variable: A9 (A9) 

 

Moments 

N 776 Sum Weights 776 

Mean 2.11726804 Sum Observations 1643 

Std Deviation 1.08973427 Variance 1.18752078 

Skewness 0.60577401 Kurtosis -0.8256515 

Uncorrected SS 4399 Corrected SS 920.328608 

Coeff Variation 51.4688859 Std Error Mean 0.03911918 

 

Basic Statistical Measures 

Location Variability 

Mean 2.117268 Std Deviation 1.08973 

Median 2.000000 Variance 1.18752 

Mode 1.000000 Range 4.00000 

  Interquartile Range 2.00000 

Table 11. (Basic statistics and moments for feature A9). 

 

Here the click depth to activate the Silent profile is taken into 

account; both the findings and the considerations relative to the 

offline profile apply now also. The slightly lower variance level and 

the mode equal to one instead of two can be justified by the fact that 

manufacturers have probably noticed that users alternate between 

normal and silent profile much more frequently than between the 

offline and normal status; therefore more models forecast a 

disruptive shortcut by default for the first operation. 
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The UNIVARIATE Procedure 
Variable: A11 (A11) 

 

Moments 

N 473 Sum Weights 473 

Mean 4.51374207 Sum Observations 2135 

Std Deviation 1.27239321 Variance 1.61898448 

Skewness -0.3562065 Kurtosis 0.30669159 

Uncorrected SS 10401 Corrected SS 764.160677 

Coeff Variation 28.1893203 Std Error Mean 0.0585047 

 

Basic Statistical Measures 

Location Variability 

Mean 4.513742 Std Deviation 1.27239 

Median 5.000000 Variance 1.61898 

Mode 5.000000 Range 7.00000 

  Interquartile Range 1.00000 

Table 12. (Basic statistics and moments for feature A11). 

 

Activating and deactivating the Bluetooth connection is a task that 

generally requires five clicks to be performed and the variance value 

of 1,619 is again influenced by the choice of producers to include 

shortcuts in some models to speed-up the task completion. Since the 

regular path is usually longer than the one needed to change profile, 

the variance turns out to be a bit higher. However, a variance value 

lower than 2 still indicates a situation where the single elements of 

the sample do not differ much amongst each other. 
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The UNIVARIATE Procedure 
Variable: A13 (A13) 

 

Moments 

N 139 Sum Weights 139 

Mean 3.57553957 Sum Observations 497 

Std Deviation 1.26822035 Variance 1.60838286 

Skewness -0.0639219 Kurtosis -0.7596149 

Uncorrected SS 1999 Corrected SS 221.956835 

Coeff Variation 35.4693418 Std Error Mean 0.10756905 

 

Basic Statistical Measures 

Location Variability 

Mean 3.575540 Std Deviation 1.26822 

Median 4.000000 Variance 1.60838 

Mode 4.000000 Range 6.00000 

  Interquartile Range 2.00000 

Table 13. (Basic statistics and moments for feature A13). 

 

Commuting the activation of GPS receiver is somewhat much related 

to the activation of Bluetooth in terms of click depth variance, which 

proves to be extremely similar. Therefore, the same consideration 

indicated above applies also for this case but here it would be 

beneficial to highlight the presence of only 139 devices which feature 

an integrated GPS receiver. 

The UNIVARIATE Procedure 
Variable: A14 (A14) 

 

Moments 

N 686 Sum Weights 686 

Mean 2.8819242 Sum Observations 1977 
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Moments 

Std Deviation 0.53958062 Variance 0.29114724 

Skewness -0.1978141 Kurtosis 1.40245439 

Uncorrected SS 5897 Corrected SS 199.43586 

Coeff Variation 18.7229288 Std Error Mean 0.02060128 

 

Basic Statistical Measures 

Location Variability 

Mean 2.881924 Std Deviation 0.53958 

Median 3.000000 Variance 0.29115 

Mode 3.000000 Range 4.00000 

  Interquartile Range 0 

Table 14. (Basic statistics and moments for feature A14). 

 

I conclude this analysis of features with a very low variance level for 

opening the calculator click depth, which confirms a rather low level 

of change among mobile phones interfaces.  

 

To sum up this phase and provide an answer to the first research 

question now it is time to aggregate the single results above 

analyzed. More than the simple total variance, I would like to 

propose an index which considers three very explicative indicators: 

the variance, the difference between mode and mean and the range 

of each case. 

The Change Rate index (CR) can be so structured: 

 

Where: 

 V is the variance value of each feature 

 Nn is the number of observation that contribute to the statistics 

related to each feature 
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 R is the range value of each feature 

 Men is the mean value of each feature 

 Mon is the mode value of each feature 

 MeR is the mean of all ranges of the features 

 N is the sum of all the numbers of observation that contribute 

to the statistics related to each feature 

The Table 15 reports the relevant data in order to calculate the CR 

index: 

 A1 A2 A3 A4 A5 A6 A7 A8 A9 A11 A13 A14 

Mean 3,267 0,217 2,159 1,388 3,643 3,675 4,066 3,429 2,117 4,514 3,575 2,882 

Mode 3 0 2 1 4 4 4 2 1 5 4 3 

Range 5 4 4 4 4 6 6 5 4 7 6 4 

Var 0,773 0,427 0,248 0,365 0,529 0,589 0,491 1,391 1,187 1,619 1,608 0,291 

N 778 787 788 785 784 770 471 310 776 473 139 686 

Table 15. (Basic statistics for all the variables). 

 

Therefore we have N=7547 and MeR=4,917 

In this case the CR index is equal to 0,3098 while the weighted 

average of variances is 0,6705. This latter result can allow us to 

conclude that the change rate of mobile phone interfaces is quite low, 

while the CR index right now does not provide very significative 

information due to the lack of other comparable data. Therefore, this 

index will be of great benefit later on, when we can compare other 

statistics, since the CR value reflects some statistics like range and 

mean/mode discrepancy which, in my modest opinion, are valuable 

to be taken into account in order to understand how much interfaces 

are different from each other. 

The table above can be very fruitful and meaningful to answer to the 

last research question, aiming at understanding which the most 

stable features are. Hence, the CR index can now be extremely useful. 

I could have based this answer only on variance, it would have made 

sense, since having a very low level of variance means that the 
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feature is quite stable. On the other hand, the CR index may provide 

a more complete and detailed scenario, given that it takes into 

account more parameters. 

The simplified formula can be so expressed (since we are now 

considering only one column of the database): 

 

These are the results in terms of CR: 

 A1 A2 A3 A4 A5 A6 A7 A8 A9 A11 A13 A14 

Mean 3,267 0,217 2,159 1,388 3,643 3,675 4,066 3,429 2,117 4,514 3,575 2,882 

Mode 3 0 2 1 4 4 4 2 1 5 4 3 

Range 5 4 4 4 4 6 6 5 4 7 6 4 

Var 0,773 0,427 0,248 0,365 0,529 0,589 0,491 1,391 1,187 1,619 1,608 0,291 

N 778 787 788 785 784 770 471 310 776 473 139 686 

CR 0,056 0,016 0,005 0,045 0,055 0,076 0,003 2,889 1,205 0,544 0,354 0,003 

Table 16. (Basic statistics and CR index for all the variables). 

 

Considering the CR index, it is possible to conclude that the click 

depth levels of Redialing a previously called phone number, 

Regulating the display brightness and Opening the calculator are the 

most stable ones, among the sample. The core concept here is that if 

the core activity for a mobile phone is to call, the click depth for a call 

must be close to zero, if it proves to be something else, the interface 

may change. This sentence can probably contain the reason why 

these three features have such a small change rate: a possible 

interpretation is that mobile phones do not differ too much among 

each other in terms of the utility of pursuing these tasks, the relative 

importance of them remained quite stable throughout the years and 

among the brands. 
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4.1.2. Change along years 

At this point, it is high time to provide an affordable answer to the 

question related to the change of interfaces through the years. The 

time scale of my sample goes from 1995 to 2013; this means that 

devices are distributed in a time frame of nineteen years. Since it 

would be very hard for interpretation to analyze mobiles divided in 

19 classes, I decided to add a new column called “Y Group”, as 

specified before, that is equal to one if the release date varies 

between 1995 and 1999, equal to two when the year range goes 

from 2000 and 2004, three if comprised between 2005 and 2009 and 

four if the device is even newer. 

It could be possible to analyze each feature again in detail for each 

year group, but the results would be too long and prolix that the 

readability and meaningfulness of them may prove to be low. For 

this reason, I decided to use a technique of Multivariate Analysis, 

based on multivariate statistics, statistical methods that are very 

useful when dealing with observation and analysis of more than one 

statistical variable at the same time. (Anderson, 2003). 

In this particular case, Principal Component Analysis would be 

helpful to summarize data without losing too much information 

(variance) of them. PCA is a statistical technique which avails of an 

orthogonal transformation that converts a group of observations of 

possibly correlated variables into a group of values of linearly 

uncorrelated variables, named principal components. The number of 

principal components chosen for the analysis can be lower or equal 

to the original amount of variables. The first principal component has, 

by definition, the largest possible variance (that implies having the 

strongest explanatory power), and each component below has the 

highest variance value possible under the constraint that it must not 

be correlated with the components above. (Abdi and Williams, 2010) 
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Since there are missing values in the database and SAS can operate 

with PCA technique only if the original sheet is complete, I decided to 

fill in the blank cells with the average of the values by column. In 

this way, I had the chance to perform the analysis without polluting 

the sample or artificially influencing a tendency too much. Since this 

procedure could over reduce the variance of a feature when the 

missing values are a lot, I decided to exclude from the PCA the 

features which report more than 15% of missing values, i.e. N must 

be at least equal to 670; therefore features A7, A8, A11 and A13 are 

now isolated from the input database. 

Below I reported in Table 17 the eigenvalues of the correlation 

matrix, after having flagged the outliers. When the p-value of the 

Mahalanobis distance observed is lower than the significance level of 

0,02, the mobile model has been flagged as outlier. 

Eigenvalues of the Correlation Matrix 

 Eigenvalue Difference Proportion Cumulative 

1 1.93679885 0.46938848 0.2421 0.2421 

2 1.46741036 0.35907281 0.1834 0.4255 

3 1.10833755 0.18013147 0.1385 0.5641 

4 0.92820609 0.05614693 0.1160 0.6801 

5 0.87205915 0.10668587 0.1090 0.7891 

6 0.76537328 0.16031115 0.0957 0.8848 

7 0.60506213 0.28830955 0.0756 0.9604 

8 0.31675259  0.0396 1.0000 

Table 17. (Eigenvalues of the Correlation Matrix). 
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In accordance with the standard rule, we should consider 3 PC’s, 

since only the first three exceed the unitary value; taking into 

account the first three eigenvalues we would explain the 56,4% of 

the total variance. This proportion in itself could also be acceptable 

but, in order to finally establish the number of Principal Components 

to consider, it would be valuable to see the proportion of variance 

explained for each feature. 

To test the Principal Components’ capacity to explain the variances 

of each considered feature, SAS generates the correlations between 

the PCs and the column variables, the squared correlations that 

illustrate the explained variance percentage and the cumulated one, 

as the PCs considered become more. The Table 18 reports the 

cumulated percentages of variance explained for each variable, up to 

the number of six considered PCs. 

Obs _NAME_ PROP_1_1 PROP_1_2 PROP_1_3 PROP_1_4 PROP_1_5 PROP_1_6 

1 A1 0,06 0,34 0,55 0,62 0,64 0,96 

2 A2 0,7 0,79 0,79 0,8 0,82 0,83 

3 A3 0,6 0,62 0,68 0,68 0,71 0,71 

4 A4 0,06 0,17 0,51 0,76 0,89 0,93 

5 A5 0,01 0,51 0,57 0,63 0,67 0,95 

6 A6 0,06 0,23 0,44 0,7 0,89 0,94 

7 A9 0,02 0,32 0,32 0,54 0,96 0,96 

8 A14 0,42 0,43 0,67 0,71 0,73 0,78 

Table 18. (Cumulated percentages of variance explained by each PC). 

At a glance, it is possible to note that three PCs cannot explain in a 

satisfactory way all the features that I intend to analyse: in fact, the 

variables A6 and A9 would be partially left unexplained in this latter 

case.  
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On the other hand, including the fourth Principal Component would 

lead to a much more robust analysis. As it can be easily read from 

Table 18, all the variables exceed the value of 0,5 in terms of 

variance explained, which can be considered satisfactory for our 

purpose (my objective is not to perfectly identify how much a single 

model differs from the others but just to grasp the general statistical 

trend of the sample). Moreover, it is possible to note that 

considering also the fifth PC would dramatically increase the 

explanative quality of the A9 feature. This variable, which can be 

considered as isolated, therefore, presents an informative content 

that may not be shared with the other variables; in other words this 

feature is not highly correlated with the rest of the sample. This 

makes absolutely sense since, as stated also before, A9 refers to the 

click depth to switch the device to a silent profile; this task might be 

considered very relevant to be executed quickly for some 

manufacturers or designers while others did not consider the idea of 

inserting a shortcut by default. But these considerations are probably 

not connected with the rest of the interface structure. 

In the next pages I will analyze different graphs providing some 

hopefully clear enough explanative comments. What is important to 

remark at this stage is that the power of the following graphs lay 

mainly in the fact that they clearly evidence situations of aggregation 

or isolation. In other words, when analyzing them, it is not beneficial 

to concentrate the attention on the meaning of axis or quadrants: x 

and y axis reflect the directions of Principal Components, which sum 

up, in turn, some variables (for example, the click depth level to 

open the phonebook). This technique makes it very complicated to 

understand from the graph what interface features each singular 

mobile model has; anyway this is not a constraining problem, since it 

is not what really matters: to gain this kind of information there is 

the excel database, which shiny reports each detail. What is instead 

deeply important in order to provide consistent answers to the 
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research questions is to see how different the models among each 

other are: to analyze this aspect, fortunately, the PCA approach is 

extremely powerful. Concluding this brief clarification part, I invite 

the reader to focus mainly on the dots aggregation/separation effect 

rather than the position itself of each single point; what is 

explanative in the graphs is the relative position of dots in respect to 

other ones, not the absolute coordinates isolated from the context, 

which is almost meaningless for the interest of my analysis.  

At this point, it is possible to plot the two dimensional maps 

according to the four PCs. It may be meaningful here to remark that 

the first four PCs are explanative enough of both the indications 

related to the pattern structure and the top ten principles. In fact, it 

is possible to observe that the four PCs includes most of the feature 

that in paragraph 3.6.3 have been indicated as explanative for both 

principles and pattern structure hints. Elements like the presence of 

Vibration, Touch Screen, Predictive text technology, the possibility to 

customize the devices through user-conceived Shortcuts and Voice 

Commands will permit later on to colour the maps according to the 

presence of each of those facilities: in this way, I am able to provide 

consistent answers to the research questions using a method that 

takes into account the dimensions and directions furnished by the 

existing literature belonging to the interface designing field of 

expertise.  Each point of the following two-dimensional maps 

represents a mobile phone model. The first map has been plotted 

along the first two PCs while the second one graphically represents 

the third and the fourth PCs. 
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Figure 2 and 3. (Mobile phones plotted along 1-2 and 3-4 PCs). 
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It appears immediately clear that what discussed before concerning 

the CR coefficient and the variance is confirmed by the graph: there 

is no unique tendency and all the devices look very similar in terms 

of interface, remarking the fact that mobiles which are part of the 

sample do not have very diverse interfaces. 

At this point we can see if there are some strong differences in 

temporal terms. 

The following map evidences the tendency along the two first 

principal components. Here may be useful to remember that these 

two PCs are mostly dedicated to explain the features A2 A3 A5 A14, 

partially A1 and A9; this means that on this graph we can analyse if 

the click depth structures to Perform a voice call (A2), Redial a 

recent called number (A3), Add a new contact to the phonebook (A5), 

Opening the calculator (A14), Open the SMS text editor (A1) and 

Switch to a silent profile (A9), highlight a tendency, a well-structured 

groupage or if the colours are simply mixed up (which would mean 

that the release date is not a discriminant factor for the interface 

change rate). 
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Figure 4. (Mobile phones plotted along 1-2 PCs differentiated according to the 

release date). 

 

The results here show that the groups are quite mixed; therefore we 

cannot report a significant difference in terms of mobile interface 

structure, according to the devices’ release date. The only exception 

can be detected for the fourth year group, colored on the map in 

green: this group refers to the newest mobile phones, those released 

from 2010 to 2013. Since most of these device are also touch screen 

(contrariwise to the other groups which include mostly non-touch 

Each point on the map represents a specific model of mobile phone. The plot is colored 

according to the release date group. 

Legend: 

 

 

 (blue) = 2005-2009  (brown) = 1995-1999 

 (red) = 2000-2004  (green) = 2010-2013 
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mobile phones), a possible explanation could be that with the 

introduction of touch screen, the interfaces changed. This hypothesis 

will be tested and eventually confirmed when I perform the change 

rate analysis in correspondence of the main technology inflection 

points. Anyway, it has to be said that also for this group, despite 

showing a sort of isolation in respect to the rest of the observations, 

the distance from that other observations on the map is not high, 

suggesting that the change rate is still quite small. 

On the other hand, the third and fourth PCs are dedicated to 

explaining the variables A4, A6 and, partially, A1, A9. These codes 

indicate the click depth to perform the following tasks, respectively: 

Scrolling the phonebook, Setting the alarm clock, Opening the SMS 

text editor and Switching to a silent profile. This is the second map, 

again coloured according the value of the column named “Y_Group”: 
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Figure 5. (Mobile phones plotted along 3-4 PCs differentiated according to the 

release date). 

 

The colors on these maps are completely mixed up, suggesting that 

the fact that a device belongs to one year group or to another does 

not mean that its interface will probably differ in terms of the 

features listed above. 

Each point on the map represents a specific model of mobile phone. The plot is colored 

according to the release date group. 

Legend: 

 

 

 (brown) = 1995-1999 

 (red) = 2000-2004 

 (blue) = 2005-2009 

 (green) = 2010-2013 
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To conclude, we can reject the hypothesis that mobile phone 

interfaces present significant differences through the years. In other 

words, it seems that there is not an evolutionary path that interfaces 

followed: rather, it seems that there has never been a consistent 

change rate through the history of mobile phones. The only 

remarkable exception is that the devices released later than 2010 

seem to stay a bit a part according the first two PCs; this slight 

difference in terms of interface structure could be justified by the 

introduction of touch screen, a theory that will be verified at a 

subsequent stage, when inflection points will be taken into account. 

 

4.1.3. Change among brands 

The same Principal Component Analysis can be very useful to grasp 

if there are any significant differences in terms of interface among 

the considered brands, i.e. Apple, Motorola, Nokia and Samsung. I 

let SAS color the same maps utilized before according to the 

different manufacturers and this is what I got: 
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Figure 6. (Mobile phones plotted along 1-2 PCs differentiated according to the 

manufacturer brand). 

 

Apple devices are represented in purple, Motorola ones in blue, 

Nokia mobile phones are colored with red and Samsung ones in 

green. 

Along the first two PCs, which are devoted to explaining the same 

features indicated for the temporal analysis, it is possible to note 

that a part of Samsung mobile phones tends to stay pretty united 

Each point on the map represents a specific model of mobile phone. The plot is colored 

according to the Brand name. 

Legend: 

 

 

 (brown) = Apple 

 (red) = Nokia 

 (blue) = Motorola 

 (green) = Samsung 
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compared to the rest of the sample. On the other hand, Apple, 

Motorola, and Nokia do not show a similar tendency. Analyzing the 

situation on the graph more in details, we can see that the large 

majority of Samsung mobiles which stand on the right-up of the 

space in a rather isolated manner, belong to the GT series. Again, 

most of the GT series Samsung devices are equipped with a touch 

screen feature.  

At this point, what conjectured before about the fact that mobiles 

equipped with touch screen may present a slight dissimilar interface 

seems to be even more plausible. In addition, the graph also reports 

a quite consistent number of observations referring to Samsung 

mobile phones which stay in the middle of the axis, far away from 

the regrouping analyzed before. 
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Figure 7. (Mobile phones plotted along 3-4 PCs differentiated according to the 

manufacturer brand). 

 

At first sight, it might appear that all the colors are disposed in a 

quite chaotic way on the map, but if the graph is observed with more 

accuracy, the heavily marked presence of Motorola mobile phones in 

the first quadrant of Cartesian axis can be noted, with a minor 

number of other devices scattered among the rest of the plot. This 

aspect may let us infer that Motorola cell phones generally present a 

slight different click depth structure in terms of variables A4, A6, A1 

and A9 if compared with the rest of the sample. It has to be 

remarked also in this case that the difference is not very strongly 

delineated: in fact we do not observe a sort of “island” where all the 

Motorola devices lay, a situation that would have let us think about 

the presence of a strong degree of dissimilarity. A minimal tendency 

of aggregation among two “rings” can be reported also for Nokia and 

Samsung mobile phones even if this tendency is even weaker 

compared to the Motorola one. 

To conclude the brand differences analysis, we can say that there 

are some elements that may let us think of a sort of differentiation 

among brands, especially with regard to the variables A4, A6, A1 and 

A9. Surely there is more distinction here compared to the previously 

pursued analysis which took into account as a discriminant element 

the release date but, still, the general tendency is not strong. The 

presence of some differences related to the click depth structure of 

Scrolling the phonebook, Setting the alarm clock, Opening the SMS 

Each point on the map represents a specific model of mobile phone. The plot is colored 

according to the Brand name. 

Legend: 

 

 

 (brown) = Apple 

 (red) = Nokia 

 (blue) = Motorola 

 (green) = Samsung 
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text editor and Switching to a silent profile can be justified by the 

fact that these tasks can be perceived by manufacturers as being 

frequently accessed by users, leading to the decision of including by 

default some shortcuts to save users’ time; therefore each brand 

may have made different choices about how to dispose and structure 

the quick links to rapidly perform the desired tasks. 

 

4.2. Technology Inflection Points 

 

As discussed previously in this paper, it might be interesting to discover 

what happened to mobile phone interfaces in correspondence to main 

technology inflection points, summarized in the application of 

predictive/intuitive text editor technology, voice commands and the 

boom of touch screen mobiles. The reason behind the choice of these 

five specific inflection points has been indicated in paragraph 3.6.2. At 

first, I thought to detect the year when these tools started to rapidly 

become integral parts of mobile phones released on the market and 

consider that year as a discriminant element for the analysis to further 

carry on. This way of proceeding that apparently seems to be very 

logical in common sense terms (in fact a technology inflection point, by 

definition, refers to a well-established temporal moment), it proves be a 

bit trivial and misleading for the analysis, since in correspondence to 

such date some devices, especially the ones designed for low-end 

market sectors, may not adopt the innovation. As a consequence those 

mobiles which are still designed not taking into account the inflection 

point, can influence the analysis and, of course, the results.  

 

In order to deal with this problem, at the beginning of my work, I came 

up with the idea of adding to the database a column which indicates 

respectively if a mobile phone is equipped with touch screen, vocal 

commands and predictive text technology. In this way, we can use these 

Boolean variables as discriminant elements to grasp the change rate of 
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interfaces in correspondence to main inflection points, looking only at 

devices which really embed the innovation. 

 

4.2.1. Touch Screen 

 

In order to see if the touch screen revolution has determined a 

change also into devices interface, I elaborated on SAS the same 

maps obtained with Principal Component Analysis technique but this 

time the graphs are colored differently according to whether the 

device is equipped with a touch screen or not. The results are the 

following: 

 

 

 

 

 

Figure 8. (Mobile phones plotted along 1-2 PCs differentiated according to the 

touch screen presence). 

Each point on the map represents a specific model of mobile phone. The plot is colored 

depending on the Touch Screen presence. 

Legend: 

 

 

 (red) = Touch Screen  (blue) = Non-Touch Screen 
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Along the first two principal components we can definitely say that a 

difference between touch (red) and non-touch (blue) devices exists, 

although the distance is not huge. This may let us think that 

interfaces experienced an evolution rather than a complete renewal 

when devices started to be equipped with sensitive screens.  

 

This finding confirms my supposition that the Samsung devices 

which evidenced dissimilarity from the rest of the sample were 

influenced by the fact that the GT series includes mostly touch 

screen devices. Hence, this dissimilarity could be attributed mainly to 

the property of being a touch screen mobile rather than to the fact of 

being manufactured by Samsung. 

 

Bearing in mind that the PCs number one and two mainly explain the 

features A2 A3 A5 A14, I can try to justify this discrepancy in terms 

of click depth, since I personally collected all data which form the 

input database. 

 

Performing a voice call is a task that in non-touch devices does not 

generally require any click before typing in the phone number. On 

the other hand, touch screen mobiles which do not embed a physical 

keyboard, require the user to perform a sort of action to activate the 

virtual keypad, an action that often turns out to be a click on the 

screen. 

A very similar explanation can be done for the Redialing a recent 

called number activity. 

 

Adding a number to the phonebook may prove to be different in 

terms of click depth because touch devices often allow users to 

insert data like phone number, contact name and surname, position 

etc. all together in the same windows, contrariwise to non-touch 

ones that usually present different windows per each element to be 

added. 
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Regarding the calculator, most touch screen cells report the link to 

open this application directly on the main menu while standard 

devices have this instrument usually located at a deeper level. This 

fact could be justified by the fact that smartphones can rely upon 

many more icons displayed on a single page of menu while 

traditional phones usually detain a much smaller display: therefore 

smartphones may have developed the menu architecture more in an 

horizontal way, with limited click depth, while non-touch mobile 

phones exploited their architecture in a more vertical way.  

 

In addition, since this graph show this sort of division between red 

dots and blue ones, we can assume that the technology inflection 

point under examination (touch screen display) is an element that 

actively discriminate different interfaces. In other terms, the massive 

introduction on touch screen display on mobile phones represented a 

shock powerful enough to induce a modification in interfaces 

structure. As stated above, and it is useful to remark this aspect, the 

separation between red and blue points, despite being clearly visible, 

does not reflect a situation of total separation with a huge gap. This 

makes us think that probably we are not facing here such a 

disruptive form of innovation like the radical one, referring to the 

analyzed features explained by first two PCs. 
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Figure 9. (Mobile phones plotted along 3-4 PCs differentiated according to the 

touch screen presence). 

 

When the analysis is concentrated on the other PCs, the result is 

radically dissimilar: as we can clearly observe, blue and red elements 

are disposed on the map without indicating any tendency of 

separation, therefore we may assume that touch screen does not 

represent a distinctive element for the features A4, A6 and partially 

A1 and A9. 

 

Each point on the map represents a specific model of mobile phone. The plot is colored 

depending on the Touch Screen presence. 

Legend: 

 

 

 (red) = Touch Screen  (blue) = Non-Touch Screen 
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From a technology inflection point perspective, contrariwise to what 

we concluded before, here we cannot assume that the widespread 

embeddedness of the touch screen facility on mobiles modified in a 

significant way the elements explained by the third and the fourth 

PCs (A4, A6, partially A1 and A9). This reasoning is justified 

empirically by the presence of a sort of colors mixture instead of the 

better divided situation of the first graph. 

 

4.2.2. Voice Commands 

The peculiarity of each device of being equipped with voice command 

is indicated by “Yes” or “No” in the column B3. Therefore I colored 

the by now well-known plot according to that feature: 
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Figure 10 and 11. (Mobile phones plotted along 1-2 and 3-4 PCs differentiated 

according to the voice commands availability). 

 

Graphics, in this case, do not leave much room for particular 

intuitions or discoveries: red dots and blue ones are mixed up in the 

plots in both cases, either if are considered the first two PCs or the 

third and fourth ones. Therefore, according to the sample considered 

and the analytical method carried out, it is possible to suppose that 

in correspondence to this technology inflection point the mobile 

phone interfaces did not experience any sort of shock. 

Each point on the map represents a specific model of mobile phone. The plot is colored 

depending on the Voice Commands presence. 

Legend: 

 

 

 (red) = Voice Commands not 

available 

 

 (blue) = Voice 

Commands available 
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4.2.3. T9 predictive text 

 

In this case the two statistical maps have been colored according to 

the column value “B5”, which reports the presence of an 

intuitive/predictive text editor system in the mobiles. This is the 

output: 

 



84 
 

 

 

 

 

 

Figure 12 and 13. (Mobile phones plotted along 1-2 and 3-4 PCs differentiated 

according to the T9 predictive text technology embeddedness). 

 

 

Immediately we begin to notice that the large majority of devices are 

equipped with a text predictor facility but this feature seems not to 

be relevant to determine a distinction in interface-design terms, 

along all the four principal components. 

 

4.2.4. Vibration 

In order to analyze if the presence of this inflection point of mobile 

phones influenced also the embedded interface, the following 

Each point on the map represents a specific model of mobile phone. The plot is colored 

depending on the availability of a text predictor facility. 

Legend: 

 

 

 (red) = T9 not available 

 

 (blue) = T9 available 
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graphics have been plotted taking into account this peculiarity. Blue 

dots are representative of models who have the possibility to vibrate 

in reaction of an external stimulus (for example, an incoming call or 

text message) while red ones indicate those devices which are free 

of this functionality: 
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Figure 14 and 15. (Mobile phones plotted along 1-2 and 3-4 PCs differentiated 

according to the vibration tool presence). 

 

There were two things which should immediately leap out to the 

reader, when looking at the previous graphs. Firstly, it is evident 

that the large majority of the devices included in the sample are 

equipped with the vibration facility, as consequence we observe very 

few red dots (which on the other hand depict mobiles that cannot 

vibrate. Secondly, and this is what is very interesting for my purpose, 

there is again a situation of color mixture on the two maps: in both 
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graphs we can observe red dots, despite being very few, in all the 

four quadrants. As consequence, we may assume that the 

technology inflection point here under examination (vibration) does 

not affects the interface structure of mobile phones. 

 

4.2.5. Shortcuts 
 

To conclude this part, which attempts to understand the presence of 

a relationship between technology inflection points and mobile 

interfaces differences, as usual, I have plotted the two graphs, this 

time discriminating the color of dots according to the possibility of 

creating customized shortcut with the specific mobile phone model. 

Here, the distribution between equipped devices and non-equipped 

ones is pretty balanced, so I expect to see a robust presence of both 

red and blue dots. Blue points represent mobile phones that allow 

users to generate customized shortcuts while red ones reflect the 

situations where this kind of customization is not possible: 
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Figure 16 and 17. (Mobile phones plotted along 1-2 and 3-4 PCs differentiated 

according to the user’s possibility to generate customized 

shortcuts). 

 

Carefully analyzing these two graphs we may conclude that does not 

exist a dominant force which divides red and blue dots, therefore, 

once again, this technology inflection point does not strongly 

influence the structure of mobile interfaces. Is this surprising? To me, 

not that much. In fact, my prediction was that actually mobile phone 

interfaces are not so different among each other and that 

manufacturer firms strive for making appear their products more 

innovative than what they really are. Despite the fact that I had this 
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premonition, I intentionally did not disclose it at previous stage, in 

order to do not influence the reader and make the analysis the most 

objective as possible. The forces which drive this manufacturers’ 

behavior are still not clear now and it will be explained in paragraph 

4.4.  

 

4.3. Answer to the Research Questions 
 

At this stage we are ready to consistently answer to the proposed 

research questions. First of all, mobile phones interfaces do not appear 

to be significantly different from each other, although the sample has 

been chosen to be as heterogeneous and representative as possible; the 

variance per each feature analyzed is generally low. Secondly, the 

release date does not appear to be relevant in determining distinguished 

groups in terms of interface features. Only the newest devices report a 

smooth degree of diversity in respect to the rest of the sample but this 

difference seems to be explained more by the fact of having the touch 

screen rather than the fact of being manufactured very recently. In 

terms of brands, only the GT series of Samsung stands a bit alone on 

the map but, again, this situation might be caused by the presence of 

touch screen interface. In correspondence to the main technology 

inflection points we do not observe any substantive change in terms of 

click depth except for those mobile phones equipped with a touch screen. 

 

These latter devices show a slightly different click depth structure to 

Perform a voice call (A2), Redial a recent called number (A3), Add a new 

contact to the phonebook (A5), Open the calculator (A14), Open the 

SMS text editor (A1) and Switch to a silent profile (A9). Although is not 

in-scope of this paper to understand the reason why this change has 

been detected, I may propose that this diversity is due to the fact that 

touch screen devices are physically keypad-free, therefore in order to 

open the virtual one, additional click(s) may be required. In addition, 

touch screen mobile phones are generally produced with a much larger 
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display, which permits a more horizontal development of the menu 

interface that provokes, in turn, a global lowering of the number of 

clicks necessary to perform tasks which to not require the use of the 

alphanumeric keypad. 

 

Lastly, we can empirically see that Redialing a previously called phone 

number, Regulating the display brightness and Opening the calculator 

are the most stable tasks in terms of interface structure, according to 

the CR index, which takes into account also the range and the difference 

between mode and mean. If considering only the variance, instead of 

Regulating the display brightness we can see the third most stable task 

is Opening the phonebook. 

Embracing an “innovation types” based approach to read the empirical 

data, we can assume that in most of the case we do not even face 

innovation at all, concerning the mobile phones interface structures. We 

observed some incremental innovation when considering some specific 

commands like A8 and A9 (respectively Switching to an Offline mode 

and Switching to a Silent profile), an innovation represented by the 

introduction of shortcuts which allow user to perform the desired task 

much faster. 

 

On the other hand, the massive introduction of touch screen displays to 

modern smartphones seems to have triggered a slightly more consistent 

typology of innovation, that can be probably reconducted to the sector 

of Architectural Innovation: the core idea is not new since interfaces are 

still conceived in a similar way but the architecture changes probably 

because, as previously explained, different interface characteristic are 

more suitable for the new technical features of touch screen devices. 

 

4.4. Socio-Economical Implications 

 

At this point it seems that manufacturers tend to give the impression of 

a degree of change which is greater than the actual change of their 

device interface. The reason why firms want to show that their new 
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products are very innovative and different from the previous ones in 

existence, is rather obvious: since costumers in the developed world 

often consumers change their products not because these are no longer 

working, Multinationals have to give them a reason to do that. 

Introducing a new model, which is almost the same as the previous one, 

would almost certainly not push a potential customer to finalize the 

purchase. 

 

On the other hand, investigating on the reason behind the fact that 

manufacturers did not change many of the interfaces of the mobile 

phones which they produce, can lead to a less immediate conclusion. A 

first explanation could be given recurring to the concept of economies of 

scale: as quantity of production increases, the average cost of each unit 

decreases, thanks to the higher level of distribution of fix costs among 

the single pieces (Joaquim, 1987). In this way, firms could increase 

marginal profits or reduce the price to increase the quantity sold (Moore, 

1959), thanks to the resources saved not investing new capital in 

research for a new interface design. This hypothesis could be part of the 

explanation, but still cannot be the only reason why.  

 

A second and perhaps more determinant aspect is that customers are 

sometimes assaulted by a fear for change (Fine, 1986); in other words, 

people are amused by and resistant to the change at the same time. 

According to Ram and Sheth (1989), customers are often prone to resist 

innovations also when these can be very beneficial and desirable to 

increase the customer value. They remark the fact that a major cause of 

market failure for a new product is exactly the resistance encountered 

by the potential customers. The authors evidence several reasons why 

human beings tend to behave in the way explained above and in 

particular, they highlight the fact that innovating often means to change 

and disrupt people is routines, a situation that may of course generate 

the previously cited “fear”. 
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At this stage, the overall picture is becoming clearer: firms advertise 

their product interfaces as being innovative, because this is what 

customers want to hear. On the opposite side, these interfaces are not 

truly innovative, because this is not what customers really want after 

having purchased a new device. This sort of dualism can explain the 

empirical gap between what is being advertised and what is being sold, 

in reality. 

From a business point of view, this justification sounds reasonable but 

the reason why people embrace this rather incoherent behavior is still 

unclear. 

 

Wilbert (2007) emphasizes that if the flexibility of an interface gets 

higher, its usability grade goes down. This is due to the fact that a more 

complex or different interface requires the users to put greater learning 

efforts, which can also cause a sense of disorientation at a first usage. 

This aspect is particularly crucial due to the fact that the customers’ first 

impression is often the one which leads and determines the product 

judgment and evaluation (Evans et al., 2000). 

 

At this stage the reason behind what is evidenced by the analysis 

becomes clearer; mobile manufacturers firms do not have any incentive 

to strongly modify their product interfaces, both for reason of cost 

effectiveness reasons and customer satisfaction. 

 

4.5. A forecast for the future trends 

 

At this point it might sound rather amusing and exciting to ask the 

following question: based on what we have understood about mobile 

interfaces, is it possible to imagine what the future trend will be, what 

we may expect from the mobile phones of tomorrow? Of course, the 

answer is unfortunately no. It is not possible to predict the future, 

especially when there might be millions of possible external and internal 

shocks that can radically modify the trends. Still, I would like to hazard 

a very cautious and doubtful forecast. Since we have observed that 
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basically what provoked an albeit small change is the introduction of a 

feature which allows a new way of interacting with the user (the touch 

screen), I am prone to believe that in correspondence to another 

innovation of the same type another interface structure change could be 

generated. I have reason to suppose that simply the fact that time 

passes will not directly induce a radical interface modification. Or better, 

till now this relation has not occurred.  

 

If what Google foresees, which is the possibility to communicate with 

machines directly connecting our brain to them (Carr, 2008) becomes 

true, I undertake the risk to say here that interfaces will probably 

change. But the problem would be, at that time, that counting the 

number of clicks would be totally meaningless, since there will be 

nothing to click on.  
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5. Conclusion 

 

5.1. Executive Summary 

 

This paper has been created with the purpose of investigating the real 

change rate of human-machine interfaces. For understandable 

marketing reasons, multinationals tend to claim to be very innovative 

with each single product they release. The first part is entirely dedicated 

to reviewing what has been researched about innovation, according to 

the existing literature. The second chapter again contains a literature 

review on how to design mobile phone interfaces, since I decided to 

focus my attention on mobile phones to study the human machine 

interaction evolution. The third part of this paper explains the 

methodology followed and formalizes the research questions that moved 

the successive analysis. 

 

Finally, I presented the main findings in the fourth chapter. The results 

are quite surprising, in fact it seems that generally the mobile phone 

interface change rate is very low, and only those devices equipped with 

a touch screen display report a slight different interface structure if 

compared to the rest of the sample. Of course mobile devices may 

strongly differ in technical aspects, design, quality and other features 

but what resulted from the analysis that I carried out is that their 

interfaces tend to be quite similar to each other. In terms of innovation 

types, I suggested that it is possible to observe few small incremental 

innovations among mobile phone interfaces and a general architectural 

change when mobiles started to be equipped with a touch screen display. 

As a conclusive statement, I would like to state the fact that often ideas 

advertised as being the most innovative, are often pre-existing ones: for 

example, I interestingly noticed that the invention of shortcuts is, in 

reality, an old one. On several old Nokia mobile phones it was possible 

to customize the menu by adding some shortcuts, then they preferred to 

use as shortcuts the possibility of type a sequence of numbers 
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corresponding to the related submenus (but this cannot be considered 

as a shortcut that can be added by the user and therefore which 

customizes the interface itself). When the smartphone era started, it 

became again possible to add and remove shortcuts and this peculiarity 

is often wrongly related only to smartphones. As a consequence, in 

terms of designing interface science, this function for smartphones 

cannot be considered truly innovative. 

 

5.2. Note for Further Research 

 

What is out of scope of this thesis, due to resource scarcity in terms of 

time and money, is the measurement and understanding of the level 

technology oversize. Mobile Phones as many other devices and software, 

include a long list of tools and functions that normal users utilize very 

rarely or not at all. All these functions are defined as Technology 

Oversize (Pennarola, 2010). As a consequence, if the amount of unused 

functions increases, so does the Technology Oversize level; in order to 

research this aspect there would be the need to collect a consistent 

sample of user interviews to discover which tools they have never 

opened or at least, very rarely used. 
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