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Preface

This working document collects the coursematerials developed in the framework ofWorldplace’swork package 2 on Engagement and Design Thinking for Migrant Women Integration. This workpackage aims to provide an inclusive, women-focused methodology to support and foster thebarrier-free engagement and participation of migrant women in structured exchange events lead-ing to the design of concrete workplace-based integration projects in the 4 action hubs and EU-wide. For this, Design Thinking will be utilized for the implementation, piloting and fine-tuningof workplace-based services, tools and processes that can facilitate the integration of low-skilledmigrant women, leveraging on 4 key areas: training, teaching and leadership, life and communityskills, language and culture, body and identity.
Eventually, the outcomes of this work package are intended to facilitate and streamline the imple-mentation of partners’ workplace-based tools, best practices and processes for the integration ofmigrant women and their replication or customisation for both public or for-profit employers.
To achieve the objectives above, Design Thinking learning and teachingmaterialswill be producedto promote participation and collaborative work. These materials will be targeted toWorldplace’saction-leading partners, as they will engage the relevant stakeholders (migrant women, employ-ers, social workers, etc.). They will be produced in digital and printable form, but in some cases(e.g., static content) will be designed to be easily reformatted as printed materials. Eventually,they will be organised and packed according to popular learning content sharing standards (e.g.,SCORM) to be seamlessly integrated in popular learning platforms (e.g., Moodle) and be utilizedas self-learning materials.

Manuel J. Fernández Iglesias
Local project coordinator at atlanTTic

University of Vigo
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1 Introduction

Design thinking includes a set of approaches and techniques originally used by designers of physi-cal objects and devices, but is organized and structured in a way that facilitates innovation. Unlikeother problem-solving strategies where the domain is content-based, the knowledge domain ofdesign thinking is process-based. This extends the reach of design thinking to many areas of inter-est and addresses the challenges faced by people and organizations. In this way, Design Thinkinghas accumulated a broad portfolio of successful applications in various fields such as medicine,law, business, engineering, natural sciences, social sciences, arts and education. [1].
Design thinking methodologies are iterative, adaptable, and fast. This has a very important fea-ture. This methodology needs to be applied adaptively or flexibly through five well-defined steps.That is, it does not always have to be applied sequentially. In addition, the five phases of empa-thy, definition, idea generation, prototyping, and testing need to be part of an iterative processto improve the proposed solution to the problem. These iterative steps make it easy to managethe risks of your project.

1.1 The Design Thinking process

Design thinking puts the user at the center of the process. Utilizing the heart of human-centeredphilosophy, this empathic mission is associated with different ways of sensing, observing, engag-ing and immersing in the lives of others. Empathy plays a dual role. It brings a "human" vision tohuman-centered design. It also emphasizes the dual side of complex issues. It can be a technicalissue in nature, but it also has a social dimension. [1].
The development of activities along the design thinking process is like a series of waves of diver-gence and convergence that guide design thinkers to propose solutions to their problems. Thebranching phases creates several options that expand the possibilities of project development.The convergence stages, on the other hand, is intended to materialize and focus in the directionselected as a result of discoveries from previous stages. Figure 1.1 graphically summarizes thisidea, which is in the core of the Design Thinking methodology.
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As mentioned earlier, there are five steps to applying design thinking in a continuous divergenceand convergence solution design process. The empathy phase aims to gather asmuch informationas possible by observing and interviewing possible users. This is a divergence phase tomove fromignorance of the user’s life and emotions to immersive knowledge and open up a wide range ofinformation for the next phase.
The definition stage, the second one, aims to converge from the information gathered during theempathy to the explanation of the problem to be solved, providing a point of view, which is nomore (and no less!) than a sentence that summarizes the problem indicatingwho needs something,what they need, and why this needing arises. It is more than describing the problem, it goes intoits roots to provide the deepest reason. Then, this stage begins with a lot of information aboutthe group of users and ends with a clearly stated definition.
Next one, the third stage is called ideation. It is again a diverging time, as different ideas forsolving the problemwill be its result. Using the point of view as inspiration, the DT-team providesa collection of ideas that could help in solving the problem being partial or global solutions.
The fourth stage consists of prototyping a solution based in one or more ideas generated previ-ously. The result of this stage is a mock up or a simple prototype, which could be fully functionalor descriptive depending on the available time and materials. Again, the result is one element, sothe process has converged from a collection of ideas to one proposed solution. The prototypeis then given to the users during the last stage, the testing one. The DT-team observes the in-teraction between users and prototype, getting feedback on its usability, utility and goodness toimprove the users experience and to solve the detected problem. This stage is not clearly diver-gent or convergent, as depending on the gathered insight its consequence could be the end ofthe process (when the DT-team considers that the prototype is a good response), or could moveto go back to some of the previous stages.
Figure 1.2 depicts the process of Design Thinking in a graphical way, including some definingactivities performed during each of them, which are explained in chapters 2 to 6.
The successive phases of a closed process appear to follow a linear path, but the applicationof design thinking actually goes back to the previous phase to refine the results and redefinethe evolution of the process. Ultimately, design thinking does not have to be an inflexible andrigorous problem-solving methodology. Otherwise, it will be a more traditional methodology andthe essential elements will be lost. The sequence of phases should be used as a guide to thenatural progression of the event, but you can complete, return, run at the same time, or repeatmultiple times for each particular project in a different order. You can broaden your horizons,address the problem and finally find the best possible solution. The information that circulatesduring the stage helps us better understand our audience, the original problem, and the solutionwe have planned.
Design thinking understands that the process of creating innovative products, services, and ex-periences is inherently vague and confusing. This methodology is based on accepting even non-linearity and chaos through open and flexible thinking and an unrestrained attitude towards ex-perimentation and play. Excessive control of the innovation process is not only useless, but alsocounterproductive. If you want to regulate the innovation process, the solution obtained may besolid, interesting, and even effective, but it wiill not be a breakthrough. Therefore, design thinkingpromotes a positive attitude towards uncertainty and improvisation, as well as trust in instinct.We do not take ourselves very seriously, but we take what we do very seriously.
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To sum up, the ultimate goal of each Design Thinking project is to design a solution that meetsthe following conditions:
I The focus is on people, on human-centered design. The solutions created must appeal tothe needs, emotions and behaviors of the people for whom we are creating such solutions.
I Its technological feasibility must be guaranteed. Is the solution technically possible, or doesit depend on a technology that has not yet been invented or developed?Our solutions mustbe practical and workable without incurring unaffordable costs.
I Its social viability must be guaranteed. Will the solution work when we want to put it intopractice in the real world? Is the solution environmentally friendly? Is it inclusive? Is it acces-sible? Design Thinking is a long-term process that should ideally continue to be supportedand improved beyond the completion of the original project. Solutions must be viable andsustainable over time.
I Economic viability must be also guaranteed.Will the revenue we get from any source offsetthe financial resources needed to implement the solution? Have we identified a sufficientflow of funds to ensure its timely maintenance? Is the project economically sustainable?In the case of a commercial product, is there an appropriate business model behind thatproduct?

In summary, Design Thinking structures a collection of methods, tools and techniques in a waythat facilitates the innovation in providing feasible solutions to problems using a human-centeredfocus. The process is flexible but not chaotic, it is serious but not sad, it is innovative but notmad.
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Figure 1.1: Diverge and converge process.

Figure 1.2: Design Thinking stages.
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1.2 Design Thinking path along its development

The first reference toDesign Thinking comes from 1934when JohnDewey proposed to integratethe principles of engineering and aesthetics in the making of a new generation of machines (i.e.electrical devices) based on traditional materials and old-fashioned machinery [2]. In the 40’s,the term “design thinking” is applied to define the state of the art in mechanical engineering as areference in the creation of new motors [1].
But the interest was not limited to mechanical engineering and, in 1957, the American CeramicSociety published a manifesto regarding the interest on improving the skills of designers learningDesign Thinking proposals, considering the need of carrying design from the formation of theidea to the production line as a full “design action” with all the steps connected [3].
However, it was not till 1959 when John E. Arnold coined the term “Design Thinking”. He taughtclasses at Stanford University and at the Massachusetts Institute of Technology, and developeda course on creativity on engineering in which he began using the term that now gives the nameto the methodology [4].
Another important milestone was established by L. Bruce Archer in 1965, when he defined themethodology, providing a procedural approach to training designers to add different knowledgeto their original specialization: ergonomics, cybernetics, marketing and management [5]. The gen-eralization of the usage of Design Thinking in different ambits was also supported by the bookof Bryan Lawson on the way of thinking of the designers [6].
Also in the early 80’s, Bill Moggridge led the design of the first notebook-style computer for GRiDSystems. The design team incorporate a new practice of observation of users interacting with thecomputer’s software that they called interaction design. The know-how of the companies thesevisionaries, Kelley and Moggridge, was merged in 1991 into a new company that incorporatedalso Mike Nuttal firm, creating IDEO, which is now the paradigm of Design Thinking-based devel-opment. IDEO success, and their innovative designs, increased the interest for Design Thinkingfrom many engineering and technology sectors in later 20th and early 21st centuries.
Besides this industrial awareness, academics provided additional support and research on theDesign Thinking proposal. The same year when IDEO was born, a workshop meeting was heldat the Faculty of Industrial Design Engineering, Delft University of Technology, The Netherlands.This was the first symposium fully dedicated to research in Design Thinking, and its contributionsare available at a book published in 1992 [7].
There were a succession of interesting research papers linking the new proposals of Design Think-ing with those original ideas of John Dewey, as the well-known work from Richard Buchanan in1992 which frames the challenge for design thinking: the contribution of design to the modernworld. Buchanan connects design thinking, wicked problems and Dewey’s theory: “What Deweydefines as technology is not what is commonly understood in today’s philosophy of technology.Instead of meaning knowledge of how to make and use artefacts or the artefacts themselves,technology for Dewey is an art of experimental thinking” [8].
In 2005, the Stanford University, which was leading the Design Thinking movement, erected itsHasso Plattner Institute of Design (better known as the d.school). This institution, the d.school,created and offered courses on Design Thinking. Besides, its full-time staff is researching, improv-ing and promoting Design Thinking at different education levels [1].



1 Introduction 6

Different people at Stanford University and IDEO contributed to popularize Design Thinking as avaluablemethod to be learned atmany different fields outside professional design, social sciencesamong them. Design Thinking is useful for innovating in business, universities, and organizationsof any type. The idea that anyone, form different fields of knowledge, can become a design thinkerhappened to be dramatically democratizing [9].



2 Empathy

The first thing we need to do to apply Design Thinking is having or describing a challenge. Thatchallenge should be defined in a broad way in order to open our minds and it is commonly aproblem related to people. Many times, the challenge is proposed or defined by the institution,the company, or the people that asked us to find a solution. What is important as a start pointis to have a challenge, which is not exactly a problem: from the challenge we have to define theproblem to be solved, and then to look for possible solutions.

2.1 Definition and elements of empathy

Empathy is the ability to put ourselves in other people’s shoes, to feel how they feel, in order tointerpret their needs, their concerns, their tastes and their interests. As the American educationalpsychologist Carl Rogers would say, "to be empathetic is to see the world with the eyes of theother, and not to see our world reflected in his eyes” [10].
The objective of the empathy phase, also called research or collection of information in an empa-thetic way, is simply to identify what is really important about the target persons or users, whattheir daily problems are, how they interact with the environment, etc. The activity of looking atpeople around us gives us insights into what they think and feel, and provides us an idea of whatthey need and what their most important problems are. The best solutions are provided by hu-man behavioral understandings. Those insights represent a very important concept in the DesignThinking methodology that will arise later, in the explanation of the definition phase. They aredefined as a need, a desire or a belief of a well-differentiated person.
The point is, it is not so easy to carry out empathy. Taking the words of Alfred Adler, "to look withthe eyes of another, to listen with the ears of another, and to feel with the heart of another" mustnot be an easy task [11]. Besides, it is a time-consuming activity, even this time should be iden-tified more as an investment than as a waste, considering the benefits the project developmentwill obtain.
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In order to do this, first of all we must put ourselves in the place of the other persons, knowingwhat their problems are in the day to day, observing their environment and what they need tosolve, and secondly feel them as ours, that is, be one more of them.
We have to understand the reasons why people do what they do. And we must be clear thatempathy is a divergent phase, and that implies being able to open the mind. To achieve this, itis necessary that we adopt an open minded, without making judgments of what we hear, see orfeel, and this is the only way to be able to empathize. Not making judgments is an empatheticaction, and we know how difficult it is, to be present, to listen and not to give an opinion. It isone more challenge in this first phase. Remember that this phase is a phase of divergent thinking,this means that you have to open the range of possibilities and always keep in mind the openminded mentality. It is not a phase to express an opinion or say what needs to be done. If in thisphase some solutions arise to you, you should write them down for other phases, but looking forsolutions is not the objective of this phase. We have to adopt the mind of an inexperienced.
Another aspect to take into account as a key in empathy, according to Daniel Goleman, is tocapture both verbal and non-verbal messages from the other person [12]. The rational mind istransmitted through words, and the emotional mind through body language. It is very importantto know how to interpret the signals that the other person emits unconsciously and usually non-verbally. Recognizing these emotions is the first step to understanding them and identifying withthem.
At this point, we can talk about two types of empathy: affective and cognitive empathy. In affec-tive empathy, I feel what you feel. It has to do with the ability to feel another person’s emotions,feelings, and sensations. In cognitive empathy, I understand what is happening to you. That is,we know how you feel and we understand it. We must develop both of them in this first phaseof Design Thinking.
There are people who are empathetic by nature, for them it is something natural and even innate.These types of people have a good stretch done in this first phase of Design Thinking. But alsoto say, that these people watch that an excess of empathy or hyper-empathy, is not appropriateeither, since it leads us to assume the emotions of the other as ours and suffer them, and canprevent them from seeing clearly the person observed. In this case, it means being a mirror andin turn a sponge. As in life, excesses are not good and the ideal is to seek balance For those whodo not present a natural empathy, this skill can be worked, like all social skills, and with time andconstant training it can be perfectly developed, and even lived.
To start with this phase of empathy, the first andmost common thing is to identify the users of thechallenge. That is, to identify all the possible people involved in the problem that is being treated.We called them the stakeholders of the project, product, service or process of our challenge. Ifwe want to know what a user thinks, we must first identify the different types of users, whomay have different perceptions of view. This identification will be useful to be able to observethem in their environments and then to choose the most representative ones for the realizationof the interviews. Sometimes, we are only able to identify stakeholders later, when analyzing theempathy insights during the definition stage.
Then, once the users are identified, it is time to perform the empathy stage. The three mostimportant elements to acquire empathy and put them into practice in this first phase of DesignThinking are: observation, empathetic interview and immersion, in growing order as graphicallydescribed at Figure 2.1. These are the topics of the following subsections in this chapter.
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2.1.1 Observation

Observation is a user-centered technique. It is also called covert observation since we immerseourselves in the user’s ecosystem going totally unnoticed. It is one of the oldest techniques usedin research, and yet it is very useful. It aims to get to know a person or a group of people andunderstand the situation they are in. It is not about seeing around, but looking at the personscarefully and their environment, and for this we use a method, which will allow us to learn toobserve.
To do this, it is good to ask yourself three basic questions: “what...?”, “how...?”, and why...?. More-over, within the question “why...?” it is highly recommended to use the 5 why technique, whichis one of the most widely used problem-solving techniques introduced by Toyota Motor Corpo-ration in the 50s [13]. What do we get with these three questions?
What? It allows us to get closer to what an observed person does. With this, we realize whathappens in the scene. We must not forget to write down all the details, trying to be objec-tive. We do not want to create a story around what we observe, so we should not assumeanything, just see what is happening. This means that the response of this question is puredescription of the situation.
How? It helps us understanding the scene. We ask ourselves how the observed person acts, wesee if that activity requires any effort, if he seems happy, hurried, hurt, if the activity impactshim or her positively or negatively. In this phase it is good to write with descriptive phrasesand with many adjectives.
Why? With that, we interpret the activity of the person observed. Do we know why he doeswhat he does? Why does he do it in that way? It is the time of riddles and presumptions,based on the motivation or emotions that the observed person seems to have. It is aboutadding meaning to the observed situation.

Figure 2.1: The three main elements of Empathy stage.
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Sometimes, if it is possible and you have authorization, you can use the camera study technique,which allows you to see the day to day of the user through their own eyes. In this case, it wouldno longer be a covert observation. With this proposal, the person under observation carries acamera which records his daily activity.
In this phase, it can also be interesting to obtain information about the challenge or topic thatwe are dealing with through experts or looking for different types of information of interest. Thistype of research is what we call documentary research.

2.1.2 The empathetic interview

After the phase of observation of people, in which we see their behavior and attitudes, it is timeto establish contact and interact with them. It is very important that at this moment we are awareof the value of the time we share with those people in the interview. Since time is a very preciousand limited element, we must make the most of it, since in many cases we will no longer be ableto be with those people and interact with them. That is why it is very important to prepare forinterviews. Below we name a series of recommendations or tips.
I It is necessary to prepare the questions, but in addition to know how to ask questions, youhave to know how to listen. How many times do we string one question after another andnot listen to the answers? Silences are also very important, so that the people interviewedtake their time. Listening to the silences, and to the answers, is a first step to concatenateadequate questions: we are doing an interview and not a survey. Doing an interview goesfurther than asking successive questions. This means that we should change the order, omit,or add questions with the aim of keeping the attention of the interviewee and to maintainthe tension of the interview.
I Remember to use powerful questions like “What?”, “How?” and “Why?” as if it were amantra. Also, the question “Why?” is very important as we will see later, and pay atten-tion to “technique of the 5 whys?” as a way to find the deepest root of people feelings andneeds.
I Never use targeted questions, such as: Do you think this...? Be aware that interviews arenot to validate your hypotheses, but serve to understand what people think.
I We must at all moment make the interview natural, and nothing forced. Let it seem spon-taneous, even though we have previously worked on it and we have clear the objectives.Remember that our goal with the interview is to get to feel what the interviewee feels inhis environment.
I Try to get people to tell you their story, apply the technique of active listening: noddingyour head and looking into their eyes makes the interviewee feel heard, and important.
I Do not forget to capture the results and if you have permission to video recording theinterview, much better, since you capture all the non-verbal language that in an interviewsometimes you are not able to capture.
I Make a summary report of each interview. From here will come the insights of the secondstage of Design Thinking, the definition.

Interviews can be approached in different ways, but the usual thing at the beginning of the inter-view is to start withmore superficial questions thus creating amore relaxed atmosphere. Through-out the course of the interview, and once we reach that degree of confidence, we can move on
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to deeper and more detailed questions. In general, we can talk about three types of interviews:structured, semi-structured and open.
Structured interviews are very rigid research tools. Standardized interviews can be consideredand have a quantitative approach. Previously, a planning of all the questions and the orderin which they are going to be carried out is defined. The questions are always closed, sothe people interviewed do not make comments or appreciations about the questions, andare limited to giving a concrete answer. They are useful for getting information for largeamount of people, although you can lose part of the freshness of the process.
Semi-structured interviews are based on a script with the issues that we want to deal with theperson interviewed. But, althoughwe follow a basic structure in the interview, it gives someleeway when probing the interviewees. The questions will be of an open type and the inter-locutor can show opinions, nuance answers even deviate from the script when unplannedtopics that are of interest appear. It is necessary to have an ability to naturally introduceimportant themes, linking topics and answers, which needs a bit more experience thanstructured.
Open or unstructured interviews , also called in-depth interviews do not start from a script, norfrom a list of questions. They are more like a conversation, but having an objective alongthe chat. The person conducting the interview has a great responsibility to identify at eachmoment what you have to ask and how to do them, and get the best answers. They areusually interviews conducted in several sessions. The success of this interview is the abilityof the interviewer to achieve a climate of trust or harmony with the interviewee. This typeof interview already requires a certain practice. We can consider them as an art.
Analysing these three types of interviews, we can say that, in the case of our empathetic inter-views, we will not rely on very structured interviews with totally closed questions, but we aremore inclined to semi-structured interviews or even open ones, when the interviewer alreadyreaches a certain degree of practice in this task.
What should the questions look like? They must pursue to create that climate of trust, seek prox-imity to the interviewee, and thus the interviewee can feel free to respond openly. Rememberthat it is necessary to plan the interview, creating a list of possible questions, and organizing theirrhythms and their depths, starting with superficial questions until we reach the deepest ones.
All this selection of questions is obtained after previous studies, from the results of the previousobservation process, or by performing a question brainstorming technique among the partici-pants in the Design Thinking process.
Once we have that list of questions, we will organize them by topics and redefine the statementsto create a natural communication, so that the interviewees do not feel questioned. You have toprepare how to link some questions with others.
Now we are in the step of analysing if we have enough questions, we have questions of thetype what, how and why or a new question that we will talk about later, which is for what? Wehave enough direct questions about how the person we interviewed feels for breaking the ice.Never ask multiple questions at once. The key is to perform them one by one, and wait for eachresponse. If it is not clear, ask a counter-question. Once this previous work is done, it is timeto start the interview. We have previously selected the people we are going to interview, afteranalysing what kind of people are involved in the project and choosing the most representative.
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Before starting the interview, we need the agreement of the other part, hence the importance ofthat first contact with the interviewee, which is crucial in creating a receptive environment.
We already have the agreement of the people we are going to interview and we already have apossible list of questions organized by topics and superficial questions to create that climate oftrust at the beginning of the interview, so we only have to choose suitable place and time.
Check-list (Interview preparation phase)

1. Analyze the information obtained in the observation phase2. Select interviewees (representative of stakeholders)3. Seek the agreement of the interviewees (it is the first contact with them, and we lookfor them to be receptive)4. Create list of questions by topics. Check if you have:
a) Superficial questions for the beginning (objective to break the ice)b) Questions like What?c) Questions like How?d) Questions like Why and For what?e) Open questions

5. Redefine the list of questions (to transform into natural conversation, spontaneous, con-nection between questions)6. Select interview location7. Select the time of the interview8. Select interview material9. Select the way you dress
It is important to select a suitable and quiet place where both interviewer and interviewee arecomfortable and relaxed. And as for the selection of the moment, it is important to emphasizethat an interview requires time and full dedication if we want it to be successful, so we must lookfor a time when it is not conducive to interruptions due to the work of the interviewee. Whenan interview is initiated, the interlocutors should be focused on it and have nothing urgent to donext as it can make or lose mindfulness in it. In addition, the interviewee must know the agreedtime that the interview will take, it is even good to finish a few minutes before.
For what? vs. Why?

Let’s talk about these two types of questions. They are two ways to ask when we want toknow more about the motivations of doing something. And we usually ask them in these twoways: “For what?” or “Why?”When preparing an interview is it good to make a small reflectionabout what you feel when you are asked a question that begins with “Why?” and what do youfeel if that same question starts with “For what?”
Why? questions are usually related to the more theoretical motivation that explains your ac-tions and your feelings. It is something more descriptive and more passive.
On the other hand, For what? questions generate action, it is something more active and mo-tivating, as responses indicate what you intend to do with your actions or feelings.
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About the material we need for doing an interview, at least a pencil or pen, a field notebookand the script of the interview. In the case that we have authorization to record the interview, avoice recorder, although a video camera is always more advisable, which will allow us to analyseposteriori, in addition to the conversation, the non-verbal or body language of the interviewee.
Another aspect that we must not forget is to select the way of dressing, because we must adaptour clothes to each interviewee and each specific situation: i.e. dressing in a suit and tie to talk toa student can create distancing. The goal is to create a climate among equals, allowing a successinterview face to face.

Figure 2.2: Phases of an interview.
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Once we have everything ready to start the interview, we analyse the different phases throughwhich the interview must pass. To do this, we can observe Figure 2.2 in which we represent onthe horizontal axis the duration of the interview, and on the vertical axis the degree of attentionand emotional intensity of the interview.
Presentation The first thing we have to do is introduce ourselves. Saying who we are is the firststep to building trust and stopping being a stranger. It is very important these first minutes,which make the interviewee make a composition about you. Hence, it is essential to do itin a relaxed way and with a smile, and always in a natural way. The attitude we must adoptis assertive, respectful and open. Our goal is to promote communication and initiate thatrelaxed climate.
Presentation of the project Then, although in the preparation phase of the interview, we had afirst contact with the interviewee, seeking his or her agreement to participate in the inter-view, and you have already explained the reasons for the interview, it is very important toreinforce the objective of the project. It is necessary, therefore, to explain to the intervie-wee what you do, what you are working on, why we need their answers and, what they willbe used for. At this time, the language we use must be clear, without much technicality bywhich you can be overwhelmed, and adapt it to the profile of the interviewee.
Building a relationship This phase is essential. From it begins the highlight of the interview interms of the degree of confidence and arouse interest in the interview. But how do wecreate that climate of trust? For this, we use questions and counter-questions. Mentionagain the importance of going to the interview with a way of dressing according to theinterviewee and the specific situation, to ensure that there is no distance between theinterlocutors.
Evoke stories What is sought is to identify situations in the life of the person interviewed thathave to do with the objective of the research.
Explore emotions At this moment, in addition to telling us their experiences, it is necessary toget their feelings out of him, when making them.
Perform counter-questions During the interview, when listening to the answers, we will havedoubts. In this case, it is important to ask counter-questions to make sure that we under-stand everything that the interviewee answers us.
Thank you and close the interview Finally, it is very important to convey to the interviewee theimportance of their answers, thanking them for their collaboration. We will close the inter-view by saying goodbye to him or her, but perhaps it will not be a definitive goodbye, if wehave a second session planned. At this time the conformity of the date, time and place ofthe meeting is sought. Sometimes it may be required by the interviewee to read the tran-scribed interview to complete nuances to certain questions. That’s something, that we haveto agree on and it can be very interesting.
As we can see in Figure 2.2, at the beginning of the interview the degree of emotional intensityof the interview is very low. The first questions are of the closed type, to collect information ofthe demographic type, such as gender, age, work activity. But as the interview progresses, wechange the type of questions to questions of the open type, as the ambient is more relaxed andit is at this time when the degree of emotional intensity rises until it reaches its maximum in theexploration of emotions. Then there is a small phase of decay with the counter-questions andquestioning, to go back up slightly with the final thanks.
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Interview’s goal

Our goal in the interview is to keep the person interviewed emotionally active, seeking theirmaximum involvement and complicity in the interview.
During the interview you should instil comfort, asking open questions that allows the intervieweeto extend. Questioning him the reasons for his story, encourages him more to tell his story, todelve into it and by continuing to show your interest in it, the person ends up showing how hefelt.
Your body language is also very important: you have to show that you are totally dedicated to theinterviewee. It is required be mindfulness and practice active listening. The world has stopped,and in this moment, nothing distracts you. You are focus on taking notes and listening every wordand every gesture or expression, nodding your head, expressing that you are fully attentive. Youhave to convince yourself that the key person in the interview is him, and not you, the one whoasks, and we must demonstrate this from minute one.
Active listening

Active listening is a very powerful tool and above all, highly recommended in interviews. Itconsists on listening to the interested party with the five senses, totally focused on what theyare telling you, with full attention. It is not about passively listening to the interviewee; it isfeeling him in your body.
A good practice would be to observe a person in active listening and see and analyse whatthey do. What will we observe?
The person who actively listens conveys interest in the interviewee, and we can see thatthrough verbal and non-verbal messages that he performs, such as maintaining eye contact,nodding with his head and smile, showing agreement with affirmative expressions (yes, aha,ok, . . . ). That feedback we give to the interviewee (verbal and non-verbal) will make them feelmore at ease, feel important, and will make the person interviewed communicate more easily,and the communications will be more open and honest.
Non-verbal language is very important in this stage of active listening:
I The sincere, natural and invisible smile shows gratitude by making us participate in hisspeech
I Eye contact, which involves listening with the eyes
I Body posture, tilted slightly forward while sitting listening, shows interest towards theperson But all these expressions must be natural, never forced, since they can have anopposite effect than expected. Verbal language is the perfect complement to active lis-tening. The most effective would be:
I Remembering things during the conversation such as the name of the interviewee, someconfidence, details of previous conversations
I Asking for relevant aspects or asking for clarifications that show that we are interestedin what he say
I Repeating paraphrasing what we just heard to show that we understand it
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I To summarize the idea you have transmitted. Summarizing involves identifying the mainpoints of the message received and repeating them in a clear and logical way, and allowsthe interviewee to correct any necessary aspect.
Remember to avoid any sign of distraction on our part, such as looking at the phone, the clock,doodling in a notebook, showing restless attitude or showing be in a hurry.

As an activity in order to practice these skills, it is proposed that each person be interviewedby two other members of the team, so that while one asks the questions, the other notes bothverbal and non-verbal answers. Body language or non-verbal language transmits muchmore thanwe imagine. There are gestures and emotions that we usually go unnoticed while we maintain aconversation, and they have a lot of information. The idea would be: "listen to what is not saidand observe what is not done".
Another very interesting option is to record an interview between two people, and then see itagain in a group and write down each person, the verbal and non-verbal language. Put it together,analyse it and propose points for improvement.
Once the interview is over, start working on it as soon as possible to have recent impressions andsensations, and not forget about them. If the interview is recorded we will listen to it again, andwe will retouch and put in order the notations made in the field notebook during the interview.This fieldwork also allows us, in the case of a second interview, to analyse aspects that were notclear and some issues to deepen.

2.1.3 The cognitive immersion

It is one of the most powerful techniques used along the empathy phase, in which you nowbecome the user. With all the information previously gathered in the observation and in theinterviews, we are already prepared to live the experience of putting ourselves in the shoes ofthe people we have just interviewed.
Its potential is due to the fact that it places us in situations lived by the user, and thus we willunderstand him better. Imagine that we are involved in a challenge to improve the experience ofblind people, so I will have to experience how a blind person lives. I will have to blindfold my eyesand experience what he lives in his day to day.
There are two ways to apply cognitive immersion. The first is to experience what a user livesspontaneously. From the annotations made in the observation stage on the day to day of theuser, we will replicate them and discover the eases and difficulties that the user lives, generatinga great impact on us, because we live it and we feel it. The second could be called a plannedcognitive immersion, through a journey. This is done after the interviewwith the user, and identifythose parts of the day that produce the most important moments. Thus, we create a calendar ofexperiences to live those most important. Thanks to this technique we will be able to detect theproblem and the insights that surround the user in next phase.
Therefore, immersion is not simply collecting the information gained in observation and inter-views. Immersion requires a deep analysis, in order to get into the skin of our target audience. Forexample, in the immersion in the shopping centre that we have just described, we need to studyin depth the movements of all the people through the shopping centre, to define that planned
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circuit, which is really representative of all the people who use the shopping centre, and thus beable to make that representative route and experience what they feel.

2.2 Am I empathetic or can I become empathetic?

Reminding the definition of empathy, it is the feeling of identification with someone or the abilityto identify with someone and share their feelings. It is one of the pillars of emotional intelligenceand is related to compression, support and active listening.
With empathy, we understand a person’s feelings and emotions even when he is having a hardtime. We should not confuse it with other emotions such as compassion, since in the latter casethe person, in addition to putting himself in the place of the other, also tries to put an end to hissuffering. That is, to be compassionate you need empathy, but having compassion also impliesending the suffering of the other, while in empathy this does not happen.
Empathy is one of the most important social skills in our daily lives, and like any social skill, thereare people who bring them as standard or at least have more predisposition to have them at birth,and others who need to work them continuously throughout life.
Peoplewho are empathetic identifywith the following characteristics. Do you identifywith them?That means you’re empathetic.
I They are sensitive and have the ability to feel what others feel.
I They like to listen actively.
I They are able to interpret nonverbal language.
I They are respectful and tolerant of issues or responses they disagree with.
I They don’t believe in extremes. When they listen they don’t position themselves with theextremes, they try to look for the middle ground.
I They presuppose the goodness of people until proven otherwise.
I They try to express themselves without causing negative impact on the other.
I They consider each person different, and they act according to their circumstances.

But you shouldn’t be worry if you don’t consider yourself an empathetic person. There is a so-lution to this. As we know, these kind of social skills do not appear in the curricula, and areincreasingly demanded in all areas, so it is highly recommended to work on them at all time, andwhenever we have the opportunity. If you do not have empathy, this will not imply that you can-not participate in a creative Design Thinking process, but with constant work you can developthis skill and become empathetic. So it doesn’t have to be a limitation to work with the DesignThinking methodology. Here are some tricks to be empathetic:
I Develop active listening.
I Temporarily pause your own judgments and criticisms. Don’t make judgments.
I Follow healthy guidelines. Be aware at all times of the other person’s verbal and nonverbalexpressions. Answer properly and show interest in what he is telling you.
I Remember that empathy takes practice. Look for moments and situations where you canpractice empathy on a daily basis: friends, co-workers, family and even people you don’tknow.
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The following section provides some tools to develop and train empathy, which could help in thistraining.

2.3 Empathy tools

In order to develop empathy, we have to train it. Thus, in this section, we present some activitiesthat will help you to develop empathetic behaviours. We will divide them into three sections:observation, interaction and interview. To carry out these activities, it is very appropriate andadvisable to develop them as a team, or at least as a couple.

2.3.1 Observation

In this first activity we propose draw someone from the team. It will be done in a limited time.That is why we will get in pairs. Firstly, this activity will allow us to break the ice and create aclimate of trust with the rest of the team members and secondly to start working on observation.It gives very good results when starting any course and allows to create a relaxed climate.
Activity 1. Depict your partner

We divide the group into pairs, and ask them to draw each other for a time of 2 or 3 minutes.If it is possible, divide couples in such a way that they do not know each other, or do not knoweach other well.
Once the pairs are made, they are asked to make a quick sketch of the person they are pairedwith, using a pencil and paper we give them. Tell them not to worry about making a work ofart, because this is not the goal. Try to reflect what they see.
After the appointed time, we ask participants to sign their drawing and give it to the personthey drew. Next, we ask participants to comment on their drawing and why they did so and,we ask the people drawn to give their opinion on how they look drawn, whether they lookrepresented or not.

This first activity creates a very positive environment in the team, in addition to breaking theice in the group, its main objective is to convey the need to practice the observation, to look atthe details, to feel comfortable observing and above all to be observed by a person who doesnot know us. This is a very important aspect to be able to master the technique of empatheticinterviewing. It is very good to share the results of the activity; share how they think about thepicture and, it is also good to seek the opinion of the rest of the people in the group, who althoughthey have not drawn that person, can give their feedback on some aspect that they would havedrawn. Feedback is a very useful tool, which in addition to seeking the participation of the teamand creating a relaxed atmosphere, serves to learn to listen opinions of others and be proactive. Itteaches us to know how other people see things, that is, it teaches us again to be empathetic.
The second activity that we propose will serve us to practice the three big questions that we usein observation and that can also be used in the empathetic interview. In this case, the activitytakes place in observation. To do this we take a photo of several people doing some activity, or
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observing one of them (Figure 2.3). We propose to make an observation in stages, starting with asuperficial observation until we reach a deep or emotional observation. And for this we proposeto use the three main questions: What?, How? And Why?.
This activity can be done first individually and then by teams.

Figure 2.3:Watch these people carefully: What? How? Why? (Helena Lopes on Unsplash).

Activity 2. Observing by means of the three big questions: What? How? and Why?

We show the participants a picture where there are people who are doing some activity. Fol-lowing an order, we ask the participants to explain to the audience what people in the photoare doing, how they do it and why they do it. Before starting we must explain what we intendto obtain with the corresponding answers.
The answer “What?” is related to the pure observation of photography. Responding it, we willdescribe what the people of the photograph are doing, writing down all the details. At thistime, you must be objective and not assume anything or explain anything, but narrate whatyou see.
Once we know “What?”, what happens in the scene, wemove on to the next question: “How?”,which is directly related to understanding the scene, that is, how the people in the scene dowhat they do. We look at whether it requires any effort, whether they seem happy, in a hurryor in pain, whether the activity they do impacts them positively or negatively. At this stage itis recommended to write descriptive phrases, with a large number of adjectives.
Finally, do we come to the most empathetic part of this activity, the question “Why?” With itwe try to interpret the situation, to get into the skin of each person. Do we wonder why the
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people in the scene do the things they do? Andwhy do they do it that way? At this moment, wemove onto themotivation of the action, to the feeling or to the emotion thatmoves the subjectof our observation. Now is the time when you can guess, make assumptions of the scene,based on motivation or emotions. Try to get into the scene, to project on you the situationyou are observing, to live it, and then to analyze the conclusions. . . some of them may beunexpected!
As in activity 1, we share the story created by each person or group from the observation work.It is very good to verbalize the story of each one, and contrast it with other people, starting fromthe same photo. This makes them understand that there may be different points of view, thatthey learn to listen and ultimately work on empathy. It is very good to ask them the question ofwhether they managed to get into the skin of the people in the photography. Have they felt andlived that story as if they were there?
The third activity that we propose is always very groundbreaking. It is done in pairs and requiresconcentration, a great job of observation and sincerity. This activity makes you end up connectingtotally with your partner.
Activity 3. Looking into your partner’s eyes

The activity is carried out in pairs. Try to sit in front of a person, silently, looking into eachother’s eyes, for a limited time. In this case we propose four minutes. During this time manythings happen: there are moments that make you want to laugh, to disconnect and look away,there will be moments when you feel tense, then more relaxed, even after a certain time youfeel calmer and finally in connection with the person you look at with your eyes. Is this theempathy we are talking about? Are we feeling it?
This activity can be done in combination with activity 1 of drawing your partner. The proposalis to begin with the portrait drawing, and continue with looking into the other’s eyes. After thisintense time, it is good to move the group members to talk about their predominant feelings.

2.3.2 Interaction

The activity that we propose in this section (activity 4) can be seen as a game. In this activity wewill interact with the rest of the people participating in the course, in which wewill all be on equalterms, but we will not have all the information about ourselves. The activity is explained withina box.
The result of this activity allows us to reflect on how we interact with others and how we feelbased on how the rest of the participants interact with us. Thus, we learn to address others sothat they feel at ease and respected. Then, we continue to work on empathy.
Activity 4. The game of greetings

The activity will be carried out with the whole group of people who attend the course. Wewill need for this Poker playing cards or similar. Once the cards are mixed, one is dealt to eachparticipant, who will not see it and will place it stuck on the forehead. Thus, each person can
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see the cards assigned to the rest, but they will never know their own card.
The dynamics of the game are as follows: all participantswill walk around the room, and at eachtime they meet a person face to face they will greet them based on the range they have ontheir card stuck on their forehead. So if you find someone from the face cards: the valet (knaveor jack), the dame (lady or queen), and the roi (king), the greeting will be very ceremonious andgive an elegant salutation. And to the numerical cards, a less effusive greeting is intended thatwill decrease until you reach number one or two, which can almost be despised.
For a limited time, we will see all participants wandering around the room, and receiving greet-ings from the other participants.
At the end, each participant will be asked to be sorted by the social rank they believe eachone has, based on the greetings perceived by the rest, based on how they felt. There will bethose who have felt Kings, and there will be those who feel the last vassal. Before startingthe game, the people who are going to energize it, can prepare the cards, depending on thenumber of participants, to ensure that there is that social variability and avoid very close cards(for example, that there are ones and twos together).

2.3.3 Interview

To practice how to do interviews, we present a series of questions that we have chosen fromthose proposed by the psychologist of the State University of New York, Arthur Aron to createproximity between people. In the box below, there are the questions that we have considered ofinterest to practice the empathetic interview [14].
Activity 5. Practicing the empathetic interview

The objective is to carry out this questionnaire in pairs, in such a way that a person A asksa first question to person B, and then person B will ask that first question to person A. Forthe second question we change the order of the person who begins to ask. You can agree atthe beginning of the activity a number of questions that a person can refuse to answer, in theevent of feeling invaded his privacy, or the couple does not he has achieved an empatheticclimate.
These would be the proposed questions:

1. Given the choice of anybody in the world, who would you want to have dinner with?2. Would you like to be famous? In what way?3. Before making a phone call, do you ever rehearse what you’re going to say? Why?4. What would constitute a “perfect” day for you?5. When did you last sing to yourself? To someone else?6. If you could live to the age of 90 and keep either the mind or the body of a 30-year-oldfor the last 60 years of your life, which one would you choose?7. Do you have a secret hunch about how you will die?8. Name three things you and your partner appear to have in common.9. For what in your life do you feel most grateful?10. If you could change anything about the way you were raised, what would it be?
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11. Take 4 minutes and tell your partner your life story in as much detail as possible.12. If you could wake up tomorrow having gained one quality or ability, what would it be?13. If a crystal ball could tell you the truth about yourself, your life, your future, or anythingelse, what would you like to know?14. Is there something that you’ve dreamed of doing for a long time?Why haven’t you doneit?15. What’s the greatest accomplishment of your life?16. What is your most treasured memory?17. If you knew that in one year, you’ll die suddenly, would you change anything about theway you are living now? Why?18. Share 5 pieces of information about your partner that you consider positive characteris-tics.19. Make three true” we” statements. For instance:” We are both in this room feeling. . . ”20. Complete this sentence:” I wish I had someone with whom I could share. . . ”21. If you were going to become a close friend with your partner, what would be importantfor them to know?22. Tell your partner what you like about them, this time saying things you wouldn’t typicallytell a stranger.23. Share with your partner an embarrassing moment in your life.24. What, if anything, is too serious to be joked about?25. If you were to die this evening with no opportunity to communicate with anybody, whatwould you most regret not having told someone? Why haven’t you told them yet?26. Your house, containing everything you own, catches fire. After saving your loved onesand your pets, you are able to save ONE item. What would it be? Why?27. Share a personal problem and ask your partner’s advice on how he or she might handleit. Also, ask your partner to reflect back to you how you seem to be feeling about theproblem you have chosen.
The following activity (number 6) will allow us to train the team of interviewers in preparingrelevant questions in order to extract people’s knowledge. The duration of the activity will be 15minutes. More time could lead to mental fatigue. The people who direct the activity will be ableto participate depending on how the questions arise, and facilitate the deduction of the objectthey are discovering in this activity.
Activity 6. What is in the box?

This activity consists of discovering a hidden object that is in a box. So that it is not somethingintuitive, something strange to the normal work scenario is recommended. That is, if we are ina classroom, then we select an object that has nothing to do with office supplies or somethingthat is normally in a classroom.
Each team member asks the person leading the exercise a question about one and only onefeature of the object inside a closed box. Questions will be asked on a rotating basis. At thebeginning of the activity it is good to agree on a mandatory minimum number of previousquestions, before any member of the team launches a possible deduction of the object. As arecommendation, it is suggested that the agreed number of questions should always be greaterthan twice the number of team members, to ensure that at least each participant can ask at
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least two questions.
Each team member should write down the questions that are asked, and the answers of theperson who directs the activity. The objective of this is that they can rely on these questionsto build a new one that can be more revealing than the previous question asked, and that cancomplement them, that is, as if the same person was asking. This is what we call the techniqueof concatenated questions.

2.4 Conclusion

In this first phase of Design Thinking, called empathy, the main objective is to identify what isreally important about the target people, what their daily problems are, how they interact withthe environment and what they need to solve. That is why the development of empathy is a keypoint in the Design Thinking methodology: it provides the insight needed to define the problemand to build the rest of the project.
Empathy is defined as the ability that people can have to put themselves in the place of others andfeel them as our own. In order to be empathetic, we must work on a series of steps: observation,empathetic interview and immersion.
Observing people in their environment provides us insights into what they think and feel, andgives us an idea ofwhat they need and their important problems. For thiswe have to ask ourselvesthree big questions: “What?”, “How?” and “Why?” users do what they do.
With an empathetic interview we make a first contact with the target people and interact withthem.Our goal in the interview is to keep the person interviewed emotionally active, seeking theirmaximum involvement and complicity in the interview. To successfully conduct an interview, wemust take into account the different phases through which we must pass: presentation of theinterviewer, presentation of the project, construction of a relationship, evoke stories, exploreemotions, perform counter-questions and finally thank and close the interview.
And finally in cognitive immersion, with all the information previously collected in observationand interviews, we are already prepared to live the experience of putting ourselves in the shoesof the people we have just interviewed. In this phase, we feel what the user feels.
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Unlike other project development methodologies, Design Thinking does not start with a problemto be solved, given as starting point for the task: the problem has to be defined first in the contextof a challenge with real world implications, considering the users concerns. Thus, the projectneeds to be considered from its roots, and this involves the objectives and needs based on theresults of the previous empathy stage, to identify the essential problem that we are going tosolve.
Beyond the identification of the essential problem, the definition of the problem involves othertwo key issues as part of the Design Thinking methodology. Firstly, when considering the de-velopment of innovative solutions, the definition of the problem offers us new possibilities forinnovation. The problem definition can provide a fresh start towards the provision of a solutionfor a new problem, rather than a new solution to an already known problem. A new view aboutthe problem is an opportunity for innovation with fresh ideas from the Design Thinking externalteam, different from those enunciated by members of the company or institution that is lookingfor a solution. Secondly, after the empathy stage, when we have listened to our users and clientsand have a clear idea on how they think, how they feel, how they act and what their concernsreally are, we have so much information that we need to process and condensate it in a suit-able way for the further stages of the Design Thinking process. Of course, the correctness of theproblem diagnosis depends on how capable we were of observing and understanding our usersin the empathy stage, but now we need to synthesize all that information in a more manageableconstruct. Therefore, we need to capture all this knowledge in a proper definition of the problemto guide us towards the achievement of suitable solutions.
At the end of definition stage, the aim is to have a good Point of View (PoV) that defines theproblem in a motivating way. The next section is devoted to this concept, which should inspirethe team to provide ideas to solve the defined problem along the following Design Thinkingstages.
There are several tools that support the process in a structured way, and they are also explainedin this chapter. Processes like empathy maps, efforts and results maps, affinity maps and someothers are proposed in following sections as the way to go from individual responses to groupideas that define the users/clients profiles and needing.



3 Definition 25

3.1 How to identify the essential problem?

The identification of the essential problem is a special key point because many times the problemthat we established at the beginning is different from what the clients or companies assume thatit would be their main problem. To get a better understanding on this, let’s look at the followingexample, regarding a cosmetic company. A shampoomaker is suffering a sales crisis: its customersare not buying his product anymore. The board thinks that a new shampoo formula will help winback those lost customers, and so they assume that a new product needs to be brought tomarket.The company says, "we have a problem with the shampoo formula". Thus, we could define theproblem as: “the formula of the shampoo may be outdated compared to the competition, soit needs to be improved”. The next step would be costly for the company: they need to buynew patents, introduce new solutions, try new ingredients, etc. Each of these actions costs largeamounts of money and takes a lot of time. But what if the problem is not the shampoo formula?The company must be very sure that this is the real reason why customers stopped buying theproduct. In other case, the company will spend a lot of the money, although it may happen thatusers still do not buy their shampoo.
If we take this example and apply the process of Design Thinking, we would begin with theempathy stage observing the shampoos the customers buy at the shops, and interviewing toget answers from them through questions such as "Why did you stop buying this shampoo?".Doing this, we can realize that the obtained answers point to another real problem. In this case,users answered that they still liked the formula of the product, its smell and its texture, as wellas its results on the hair, but the bottle was poorly designed, and it leaks staining the entirebathtub. That was the actual reason they stopped buying the product. Then, the new definitionof the problem could be: “users of our flagship shampoo need to keep their bathtubs clean whenenjoying the smell and texture of their fresh and clean hairs because they do not want to makethe shower up each time they use it due to the leaking bottle”. Therefore, the bottle design wasthe real problem and instead of spending time and money on patents, ingredients, and so on, thecompany should focus on the bottle design. Besides, publicists could use this insight to design acampaign for launching the new bottle design of their best valued shampoo, remembering howgood the shampoo is and how it has been modernized and adapted to new times.
This example shows the main function of the problem definition stage: finding the real problembased on the answers, experiences and views from customers, which we get during the empathystage. The definition comes from the empathic research with users, not from preconceived ideas.Thus, the definition of the problem to be solved gives meaning to the effort made during theempathy stage.

3.2 How to define the problem properly?

To define the problem properly, we need to synthesize the significant information obtained aboutour audience so that in the next stage we start the ideation stage in the right direction. A gooddefinition of the problem is key to guide us throughout the rest of the project. We begin with alot of information gathered during the empathy stage, and wemust concentrate all its insight intoa sentence defining the problem to be solved. It is like performing a contraction procedure afteran expansion process (the empathy), as depicted in Figure 3.1, to focus the learned knowledge.



3 Definition 26

Figure 3.1: Divergence-convergence process.

A good definition of a problem must be meaningful. The end users and their needs should be atthe front and centre, ensuring the capture of the key issues involved in the problem.
A good definition of a problem must be open and focused on the need, not on the solution. Atthis stage of the Design Thinking process, we should not worry about how we are going to solvethe problem, but about identifying the problem itself. That is why the definition of the problemshould not include any implication about the possible solution to it. For example, if we need toimprove children’s oral hygiene, perhaps a solution could come through an awareness program.However, such a possibility should not be considered at this stage. At this stage we must dealonly with the problem.
A good definition of the problem must have an adequate level of specification, neither too broadnor too specific. On the one hand, if it is too broad, we may not have enough resources to coverit and offer an effective solution.Wewould not have enough time, or enough people on our teamto cover all aspects of the problem, or enough money to cover the costs of the project. On theother hand, if we are too specific, our impact in responding to our users’ concerns could be verypartial. We are probably only solving a small part of a larger real problem.
A good definition of the problem should also be actionable, offering us criteria to evaluate theeventual solutions. This element is very common in the engineering field. In order to be ableto assess the possibilities of the different potential solutions, we need to be able to comparethem based on a set of criteria that are in accordance with the definition of the problem. A gooddefinition of the problem must also help us increase confidence and optimism in the design team.It must have a meaning that motivates us to solve the problem, because it seems important andsignificant to us and to the people we are working to. In this sense, the empathy phase shouldserve us not only to get informed about our audience and their problem, but also to connect withthem and, then, to motivate us to solve it. Being perfectly clear about what our objective is, helpsus to convince ourselves that this problem has and deserves a proper solution.

3.3 The outcome of the definition: the point of view

The Point of View (PoV) is a meaningful and actionable problem definition, which will allow us towork in the next Design Thinking stages in a goal-oriented manner. The PoV is the “light at the
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end of the tunnel” or the “Holy Grail” of the definition stage and aims to find meaning from theendless information collected during the empathy stage (understanding and observation).
A PoV involves rephrasing a challenge as a well-structured problem statement. To do this, wearticulate a PoV combining the knowledge about the audience and their needs that we haveobtained previously. At the end, it is a motivating sentence that enlighten the problem-solvingprocess that will be the next step.
If you are aware of what the real problem is (define the problem, based on the previous phaseof empathy) and who the project is aimed at (define the “Persona”, based on the group of stake-holders we have found) then we are ready to define the PoV. To do it, we need to answer thefollowing questions:
I WHO?..... (persona).
I WHAT is needed? . . . (solve some problem).
I WHY?.... (insight).

3.3.1 Structure of the point of view

To articulate the point of view, we combine three elements: the user, their needs, and the infor-mation we have, into one inspiring sentence. Then, the structure of a PoV is as follows:
[Persona] needs [necessity] because [insight]

Persona Because Design Thinking is user/human centred, the human is the central part of theprocess and therefore the starting point of PoV for any specific problem. However, becausePoV is intended to refocus the design challenge into a problem statement, it targets userswith specific problems. Therefore, the description of the users, even if it is short, mustinclude key personal characteristics that make them unique. Obviously, we need to clearlydefine the type of person for whom we are going to solve a problem.
Need In addition,wemust select the essential needs, those that are a priority to satisfy, and thosethat motivate the person. In this case, we will extract and synthesize the needs that wediscover during our observations, investigations, field work and interviews. The necessityhas to be captured as a verb, because this moves to a dynamic action whereas a nouncould be felt as something more static, and even worse, as a solution. Again, as DesignThinking intends to solve problems, the solution will be carried out to satisfy the needs ofthe users. However, the needs are not shown in terms of specific tangible requirements,but instead express an emotional/mental/physical state that the future solution promotes,unconsciously, through its use. Therefore, it is recommended that the “need” part start withnon-continuous verbs (e.g. abstraction verbs, possession, emotion). For example, I do notneed a car to go to my work, what I really need is to enjoy the commute from my hometo my work: as this is an activity I must do every day, having some kind of satisfaction isimportant to be motivated in order to find the best mobility solution.
Insight Finally, we need to express the perceptions associatedwith the needs thatmotivate them.These insightswill not be the reasons for each need, but rather insights that we can leverageto enrich our solutions. The PoV ends with the proposal of a supposed "surprising percep-tion". In general, if a person has a PoV, it means that some justifications must be given tosupport the proposed opinion. In the case of the PoV, the insight is seen as a statement that
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reflects a clear and meaningful perception of human behaviour in a particular context. Inother words, it is a justification made to support the needs of the user that is based on ad-ductive reasoning that intends to propose the best (hypothetical) assumption or the reasonwhy an observation is taking place.
Table 3.1 collects some PoV examples. The user must represent someone of flesh and bloodperson and not a typical or generic user. He/she must have the characteristics of one of themembers of the interest groups that we have identified after analysing the information capturedin the empathy stage. The need must always be given by a verb, since this allows us to abstractourselves from concrete solutions. In the third column, we can clearly see what those perceptionsare like that will guide us towards the solution. In the case of the elderly man who lives in arural area, it was observed that the underlying motivation of older people to stay active is notsomething as abstract for them as being healthy or fit, but rather to guarantee their independence.In the sameway, the beekeeper does not want a suit so that the bees do not sting him (that wouldbe the apparent need), but to catch the honey without being punished. This will guide the designof the solution (e.g. a suit) to ensure its ergonomics taking into account the precise movementsthat are made when collecting honey from the hives.

3.3.2 How to find the point of view?

Along the process to find the PoV, we must consider the following issues, which can be linked totools explained in the following section:
Specific user In general, it is linked to a person, that is, a fictional character whose profile re-flects the characteristics of an existing group. This comes from the analysis of the obser-vation made during the empathy phase and the state during the definition phase. Thus,the person should reflect features taken from this group that, for example, are related tosocioeconomic/demographic factors, needs, wishes/hope, or cultural background.
The needs of the user What the user needs can be seen through the empathy map, the affinitymap or the relationships that have been found between the observations and the construc-tion of thoughts of the conceptual map. Also, this can come from the observations anddiscoveries of the group.
Surprising insights To find a perception we can use deductive reasoning like detectives do. If theassumption that comes from the observations is known (it can be the result of the affinitymap or the concept map or simply what was defined as the user’s need), it is possible to
Table 3.1: Examples of PoV.
User Needs to Insight
College student living farfrom campus Go to campus 1-2 times aday and return to his homeusing clean transportation

It is important for her to thinkand live ecologically
An elderly man who livesalone in a rural area Do physical exercise He prefers to remain inde-pendent than having to livein a seniors’ residenceAn amateur beekeeper Approach his hives He wants to collect honeyand take care of his hives
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interpret or answer each one of the following questions: "WHY?" WHAT?". If the answer isshort, or if it is not satisfactory in the way it is formulated, use the five whys technique (cf.Sect. 3.5) to get to the bottom of the matter.
The PoV will be a reformulation of the explanation with which you will have to fill in the followingsix criteria:
Authentic It must be born from your own personal analysis of the experiences. This means, thePoV is the result of the work performed by you and your team, and it is not a consequenceof preconceived ideas provided by others (your boss or your contractor).
Not obvious Not simplified, presenting itself as a simple caricature. We are not looking for asimplification of the problem, or for a small piece of problem. At this point, we have tofocus on defining the full problem. When dealing with solutions, it will be time to limit, if itis the case, to partial solutions, or just mitigations, but not at this time.
Provide information Make it revealing when read, and make sense of things. The PoV shouldbe descriptive for any reader, even for those that were not involved in the empathy stage.Nothing must be assumed as known by the reader, and PoV has to be self-contained.
Report Especially providing information about human behaviour in a given context.
Inspire As the PoV is also the starting point of the ideation stage, its formulation has to promotecreative thinking. The writing should be motivating, boosting you to an active response.
Make it memorable Concise and easy to remember. This is important as the creative team musthave in mind the PoV during all time they are providing ideas to solve the problem.
The PoV is like the end point of a long and difficult process of empathy, and at the same time, itis the starting point of the solution that is going to be carried out in the next Design Thinkingstages. Finally, it is difficult but very important to end PoV even if you are not sure it is correct.It is necessary to continue advancing in the Design Thinking process, taking into account that, asan iterative process, we can return to the Definition stage at any time, when needed.

3.3.3 Individual work and group sharing

Keep in mind that a PoV requires reflection, so it’s a good idea to search for it individually. Also,organizing your information from the empathy stage by means of pieces of paper or post-it noteswould help you in moving from the world of the ideas (your mind) to more tangible elements. Agood strategy to integrate your search within teamwork is to organize group sessions where eachmember presents his/her PoV to the whole group explaining it in a detailed way, all participantspaying attention by active listening, and then discussing together towards a definitive PoV forthe project is agreed upon.
As indicated, the PoVs are the goal of the long and laborious process of empathy-definition, andat the same time, the starting point for the creation of a new solution. During the time investedin this task, you should take in mind that this is a real important stage in the Design Thinkingprocess. Thus, it is not worth saving time or resources by formulating the PoV in a shallow way. Abadly formulated or too simple PoV would probably lead to a bad or simple solution, which couldnot satisfy users needing. A PoV can be laborious and difficult to formulate, but it is essential tomove to the next stage. It is important not to give up until you have found it.
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3.4 Definition tools

The definition of the problem is greatly facilitated when we identify the different stakeholdersrelated to it, and then we classify the users according to these groups. Our goal is actual people,and the identification of groups of interest helps us to characterize these people better and tokeep away from the more typical users. It is worth noting that the stakeholder identification ismade after the empathy stage, once a collection of users has been observed and interviewed:this is not an a priori classification. After the identification of the groups of interest, the EmpathyMap will be drawn up, which will allow to capture the ideas that the team of interviewers hasobtained from the answers noted to be grouped in an orderlymanner. This tool is especially usefulto organize the gathered information. Efforts and Results Chart is another tool that can be usedto capture the empathy results. Then, the Affinity Map is a good tool to arrange ideas and to findkey associations.
All these tools (empathy map, efforts and results chart, and affinity map) are supporting methodsto arrange the knowledge obtained at the empathy stage and to unlink that from specific indi-viduals to reach insight applicable to the collective of target users. Finally, we elaborate the PoV,which will shape the definition of the problem based on the five whys technique.
Along all the process, the proposal is tomanage physical written ideas (in post-it notes or pieces ofpaper) because, as Jon Kolko indicates, we must put data out of the cognitive sphere (our mind)and the digital sphere (our computer), to make them tangible in the physical world (the wall, apaper fixed on that) with a coherent visual structure. By doing that, we liberate the memoriesfrom natural limitations of our brain and from the artificial organization of technology. It meansthat ideas are no longer connected to a specific person or situation. Thus, we can freely moveand manipulate the contents, and all data set can be observed at the same time. This allowsus to concentrate on the facts and feelings, and not on who generated these facts or who feltthese emotions. Then, we discover the implicit and hidden significance, connecting pieces ofdata among them that in other way they were unconnected [15]. This process opens the door toa more creative way of analysing and organizing the collected information, and it is a constantalong the definition stage.
The following sections introduces those different tools, most of them integrated in that philoso-phy of putting the ideas in physical support for liberating our brains frommemories, and for beingthen free to manipulate all the information, creating new and inspiring connections.

3.4.1 Stakeholders and persona

Taking into account the information obtained during the Empathy stage and our observations, agood strategy is to define stakeholders among all the agents involved. For example, in a touristicdestination, different groups of people can be established based on their interests in the place.Thus, we could identify the government interesting in promoting its places, the tourism sectorlooking for attracting clients and doing business, the NGO’s wanting the preservation and protec-tion of the environment and historic places and buildings, and the tourists expecting some daysof fun, action and cultural visits. A correct classification of the people involved in the project ingroups of interest will also help us to better organize our work and to better allocate our time (cf.Figure 3.2).
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Figure 3.2: An example of stakeholders’ map in a touristic destination.

Once we have defined the stakeholders map, we have a visual idea of the distribution of theinterviewed people. At this point, we could realise that some of the groups are not convenientlydefined, or it was underrepresented during the empathy stage. If necessary, we can re-interviewusers to complete the information we have about them from the perspective of the group ofinterest to which they belong. For example, we can prepare a specific interview for each groupwith the aim of confirming their needs, detecting unexpected attitudes of their agents, and char-acterizing situations not initially foreseen that allow broadening the definition of the problem. Inthis case, we will introduce new questions incorporating all the relevant ideas that can be consid-ered within the various groups of interest. These ideas will be structured by fundamental areasor themes that allow the interview to be oriented in a comfortable sense for the interviewee, andeffective for the purposes of capturing relevant data in the definition of the problem.
In the problem definition process, it is very important to select the right group of users once weknow them. Why? Because you need to know who you are going to solve the problem for. Thus,correctly defining the “Persona” is very important. Go further and, for example, ask other peopleif they try to solve problems related to playgrounds. Consider all groups of interested people,thosewho have things in common orwho are influential for a place like this, for example, mothers,fathers, children, grandparents, and any other type of people who come to this place and use it.However, there are surely many other groups that may be affected by this problem, such as thecity council, since it is the owner and decides on the changes that are made and the money thatis invested, or the nursery that is nearby from there and their children use that park every day atthe same time. It is clear that all these people will influence the decision that is made for this placeand may be interested in the changes that your project will make. Therefore, it is very importantthat the process takes into account all stakeholders and puts them on a stakeholder map ( Figure



3 Definition 32

3.2). This tool will allow you to recognize and/or consciously decide for whom and for whatgroup (group=person or organization that, with a set of characteristics and needs, represents thisparticular set) you are going to solve the problem you have defined, that is, for who youwill createthe solution. You must add characteristics about your "Persona" such as: age range (for example,children between 5 and 12 years old), nature, needs, financial wealth, tastes, restrictions, etc.Sometimes some aspects such as nationality or gender can also be important.
Figure 3.3 depicts two examples of Persona. Both examples are related to travellers (in an airportor in a hotel), but after the empathy stage, the Design Thinking team was able to identify differ-ent stakeholders in a group that could be simplified as “travellers”. Some details make importantdifferences: the way for planning the trip, the main sensitivity to decide the destination or themode of transportation, the anticipation in selecting the dates, or even the temperament duringthe trip. All these are represented in the two clearly different examples of persona at Figure 3.3.

Figure 3.3: Persona examples.

3.4.2 Empathy map

The EmpathyMap is a tool that facilitates the organization of the ideas obtained from the analysisof the verbal and non-verbal languages of the interviewed users. It helps us to better understandpeople through a deeper knowledge of them, their environment and their unique vision of theworld and their own needs.
We can prepare the empathy map from a large sheet of paper, divided into four sectors, whichis glued to a wall for greater convenience (cf. Figure 3.4). Each sector represents a collection ofideas obtained by the team from the responses of the users. For a better interaction betweenteammembers, each sector offers the following perceptions, which in the team’s opinion the realuser has manifested in the scenario of interest:
I What does he/she think and feel?What tensions between the users can we capture?Whatcontradictions do we see? What are their concerns? What are their aspirations? How arethey surprised?
I What does he/she see? What does the environment look like? Where do people workor study? What audio-visual information is there? How do they interact with each other(friends)? How is the body language?
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I What does he/she say and do? How is the attitude in public? What messages do they con-vey? How do they talk to each other?
I What does he/she hear? What messages do they hear? How do they access knowledgeand/or information? Where do the challenges come from?

Figure 3.4: The empathy map [16].
The dynamics that the team must follow to build the empathy map in the definition scenario isas follows:
I All team members must stand near the empathy map. Each idea, in a very few words, iswritten on a post-it note and stuck on one of the four sectors of the empathy map. At thisstage, the only rule would be to read out loud what was written so that the whole teamknowswhat the others are perceiving and not to repeat the same ideas. This process shouldbe dynamic, but respecting that only one participant is reading one idea at each momentand only one post-it is stuck on at a time.
I All ideas must be original, and the team must strive to maximize the possibilities of dataextraction offered by the interviews.
I No one should make judgments about the ideas of others. There are no leaders who pointto the absolute truth, and all ideas are equally valid. There are not stupid or secondary ideasor knowledge, as even the smallest detail could be interesting for the problem definition.
I It is essential that the comings and goings to the empathy map be fast. No one should sitdown at the table to agree on what the interviews are supposed to say.
I There is no consensus process. Concepts must flow intensely. There will be time and meth-ods to refine, and future Design Thinking stages to look for ideas and solutions. Now theadvantage is that everything is raw, and there is total freedom to delve into the data ob-tained from the interviews.

From that immersion will emerge the best concepts to build the definition of the problem. Onceideas have been obtained and the empathy map covered in its four sectors with notes, each and
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every one of the sectors of the empathy map is reviewed again, and the labels are reordered, ina process of collective refinement, in that all team members try to refine the set of ideas noteddown.

3.4.3 Efforts and results chart

The empathy map can be complemented with the efforts and results chart. Basically, it is aboutcompiling in two columns the fears, the possible frustrations, the challenges and the obstaclesthat our audience will have to face (this would be the column of efforts), and what our audiencewants to achieve, their desires and objectives, as well as those indicators that our users considera measure of the success achieved (the results). For this we also use post-it notes and proceed inthe same way as with the empathy map.
Table 3.2 shows an example of an efforts and results chart related to tourists that come to aspecific destination. They have different preferences for the activities to do and also differentmotivations for those.
The efforts and results chart could be valuable to have additional information on what is reallyimportant for the target users, and it also provide some insight on the roots of the problem weare trying to define.

3.4.4 Affinity map

Affinity mapping is the process of grouping notes into similar topics or categories. It is aboutcreating groups of ideas, categories or relationships between them in away that helps us organizeand simplify all the issues that we have put on the table.
The process is simple. You will need post-it notes and space to post ideas (a wall or board of somekind). It is important to have room so that everyone in the group can move freely and interactwith the notes and post space. It is also important to create an environment where attendeesfeel open to sharing ideas. Use a marker pen so notes can be easily related or grouped together.Group post-it notes that are the same and those that are very similar. Put peripheral notes intotheir own categories and then continue grouping until you have a series of separate groups inplace.
Table 3.2: Example of an efforts and results chart.
Efforts Results
He loves to taste local food in goodplaces He doesn’t want to lose his goodhealthHe loves to play sports and to do activeplans He keeps him fit and relieves stress
He loves to visit artistic or historic sites He learns a lot on local culture and his-tory
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Figure 3.5 depicts an example of affinity map, related to a new way of managing the clients in ahotel. Thismap groups the advantages and disadvantages of the hotel characteristics, the possibleoffers (upgrades) at different services and the requirements for the personnel at reception desk.

Figure 3.5: Example of an affinity map in the tourism sector.
This tool helps in moving from the results of the interviews (which were the bricks of the empathymap) to the roots of the problem we aim to define. It could be identified as a step to jump fromthe persons to their problems.
Youmaywant to take pictures to remind yourself of key points after the session. The collaborativeapproach should create a level of enthusiasm and excitement, but it can be approached differentlydepending on your organization and group.

3.5 The five whys technique

A possible way to identify insight would be through the typical deductive reasoning of detec-tives. For this we can apply, for example, the technique of the five whys [17]. This is a techniqueto explore the cause-and-effect relationships underlying a particular problem through iterativequestions, and more specifically, repeating the question why? Each answer forms the basis forthe next question. The five in the name of this technique follows from an empirical observation:the number of iterations normally required to solve the problem is five. In any case, we can con-tinue asking ourselves the reason for the last effect in order to find a new cause as many timesas necessary. An example can be observed in the sequence below.
The girl’s five whys

The girl looks sick.
1. Why? She is sick.2. Why? She lacks basic nutrients.3. Why? She eats badly.4. Why? She refuses healthy food.5. Why? The boys and girls around her always eat junk food.
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This method is a good strategy to refine the point of view phrasing, improving the value of thedefinition by going to the roots of the problem instead of being satisfied with the first enuncia-tion.

3.6 How to be sure that we have defined the problem properly?

You will never be 100% sure that you have defined the problem properly, but you can do someactivities to find out if you have really done it right.
First of all, spend as much time as necessary to carry out the empathy stage. Ask suitable openquestions, conduct the interview according to the most appropriate rules and immerse yourselfin the environment, if possible and necessary. Having as much information as possible is funda-mental for constructing a good definition of the problem.
Secondly, build the empathymapwith the information collected, as explained in previous sections.The empathy map can be made as it appears in Figure 3.4 or in another way. The most importantthing is to collect all the information obtained during the empathy stage and write downwhat theinterviewees think, how they feel, what they hear, see, say and do. Some additional informationcan also be added that can be grouped: efforts and results chart is a useful tool to collect theseadditional insights that are not easy to introduce in the empathy map.
Next, group all responses (focus on ideas, too) and put them on the affinity map. The names ofthe groups are not pre-set (the team will name them depending on the type of information itreceives and put them on the empathy map). For example: infrastructures, fears, aspects relatedto transport, perspectives, financial issues, etc. In fact, you can be as creative as you want duringthis process.
You have to solve the most important problem considering which problem is the most serious forthe largest number of people, that is, the most important problem whose solution satisfies thelargest number of customer needs. And this decision must be supported by the analysis basedon the explained tools and procedures.
Then, when you have a PoV, you have to evaluate its goodness and improve it, in case you considerthat it could be improved. Thus, some tips on the characteristics of a good problem definition areuseful. It should be:
Focused on people To do this, the problemmust take into account specific users and their needs,and the knowledge that we have acquired about our audience in the empathy phase. Theproblem must be directly related to the people we are trying to help, instead of focusingon user-types. Thus, using “personas” is better than using standardized groups.
Wide enough to allow creativity We should not focus on specific methods or techniques regard-ing solution development. This would unnecessarily restrict our options when looking forsolutions, and would prevent us from exploring areas that could generate added value toour project that was not originally planned.
Authentic As it is based on real-world people observations. During the definition stage, the opin-ions of the teammembers or the ideas for solving the problem have not floor. Now, it is thetime for analysing the responses of the interviewees, not for thinking in following stages.



3 Definition 37

Specific enough to be manageable As we explained before, we must face problems that we cansolve taking into account the capabilities of our team members, the resources available towork on the project, or the time needed to obtain a solution.
Non-obvious Thus, we could have new views to face a new problem. If we look for canonicalproblems, we will probably provide canonical solutions.
Revealing It offers some newor previously hidden viewon howpeople feel and live some specificsituation.
Inspiring The definition of the problem must generate the team members feel something thatmoves them to do something to solve it.
Memorable The wording of the PoV phrase must be done in a way that is close to you and iseasy to share with others (and to be understood by them).
Besides, the definition of the problem should not take into account the technology, the monetarybenefits or the specifications of the final product. These aspects are the subject of later phasesof the process of building a solution.
Considering the first two Design Thinking stages in conjunction, empathy and definition, we cansee that the definition of the problem is done according to a process of analysis and synthesis.Namely:
I Analysing is basically breaking down something complex into simpler components, andtherefore easier to handle and understand. Basically, this is what we do in the empathyphase when we observe and document users and their interactions, or when we seek infor-mation about the problem, classify it, and relate it to our observations.
I Synthesizing, on the other hand, consists of creatively selecting elements from the result ofour analysis to build complete ideas with them. This is what we basically do in the definitionstage when we select, classify, interpret, and make sense of the results of our analysis tocreate a definition of the problem.

Also remember that the process of Design Thinking is not linear and iterative. If you are stillnot sure or if you discover that you have not carried out the right problem, you can go back tothe previous phase, empathize again, get new information, facts, perceptions and redefine theproblem. It is okay to fail, but the sooner you do it, the better!
Although the process of analysis and synthesis is key in the empathy and definition phases, it isnot exclusive to these stages. Most likely, we will encounter situations where it is necessary toanalyze a situation before synthesizing new insights, and then analyze the synthesized findingsonce again to produce more detailed syntheses.
As discussed above, the definition of the problem with the characteristics described eventuallymaterializes as a Point of View. Revisiting our PoV about tourism, we could think that the chal-lenge at a touristic destination is to provide a variety of activities to the tourists, but this would bea very simplistic vision. A better definition would be achieved by referring to the PoV: a touristtravelling alone needs to do activities involving local people because this way he could knowmore about the destination and he would feel accompanied.
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In the ideation stage we search for possible solutions to the problem satisfying the needs of endusers. Sometimes we do not have a clear idea of the possible solution, but simply an intuition or avision that can work. In other cases, we have many different options that we can consider. What-ever case, the purpose of this stage is to identify some solutions to be developed and experiencein the next two stages, namely: prototyping and experimentation.
Ideation is a creative thinking process that involves the creation of new ideas and solutions. It is afundamental moment where it is decided about how to use the knowledge about a problem thatarose for the user in the Empathy phase and how to respond to the problem already defined inthe Definition stage, and for which solutions are being sought.
In the ideation stage, cooperation within the team is a fundamental element. There is no othertime in the Design Thinking process that allows team members to cooperate with each other soclosely. In addition, it is fascinating to observe the process of generating ideas when they comeout of nowhere. Several ideas can appear at the same time. Ideas can be based on other ideas.Sometimes new ideas arise from aword that is pronounced or by a coincidence. Sometimes, if wespeak randomly, a word can be the beginning of a chapter and, therefore, everything that camebefore ceases to matter because the project has just found a new path, a new route on the map.These are some of the most valuable moments in the Design Thinking process: when a new pathis found that leads to the destination point.
Thework environment that helps to find themoment (theWow!moment) is only generatedwhenthere is a mental and personal commitment from each member of the team.
In the ideation stage we can use a very popular tool: brainstorming[18]. In general, brainstormingis carried out in a very free and open way, but for this stage we propose a much more struc-tured and disciplined version of it, trying to avoid non-productive situations and improve results.Another key tool in this phase is concept development. Based on the results obtained in thebrainstorming, this tool guides us to organize the ideas into coherent sets and present them inthe form of a robust "concept". An "idea" can be collected in a post-it note, while a "concept"usually requires a panel in which several post-it notes are collected and grouped in a more or lessorganized way. Finally, a polling or some kind of contest is needed to select the concept to bedeveloped in the next prototyping stage.
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Figure 4.1: The project progresses through expansion and concretion stages. Once we have specified the problemwith a Point of View (PoV, cf. Sect. 3.3), a new phase of creative expansion begins.

In the previous stages, empathy and definition, as we get to know the end users in depth throughempathy and understand the problem through definition, in many cases, it is inevitable that ideasof possible solutions will arise. If this happens, stop, do not think about ideas before reaching theideation stage. The ideas that occur to us during the empathy and definition phases should bewritten down in a notebook where they must be forgotten. Failure on this can prevent us fromgiving our creativity a chance and not addressing the really important problems. Basically, wecan be doomed to define solvable problems with the ideas we already have. In other words, thecanonical method of solving problems by applying what we already know is not the best methodto meet the challenges of a constantly evolving world.

4.1 How to ideate?

The ideation stage should start with the PoV as the key reference. The PoV defines the problem orthe needs to be satisfied, identifies the end user to address the solution and, through the insight,shows the main issues to be considered in the solution.
In addition to the definition of the PoV, as it is usual in engineering projects, a set of design criteriashould be considered. For example, the solution may bemade available for use onmobile devices,or it should work properly even without an Internet connection, etc. Of course, criteria shouldnot determine how the solution has to be, but rather frame it within certain constraints.
During the ideation stage it is important to keep in mind that in the Design Thinking process thereare no simple algorithms or strictly defined tools that ensure that if we start from point A, we canget to point B. It would be nice to present the activities as if they were on amap, with informationabout the different routes that take us to a destination point or, sometimes, to several points thatcan even go beyond the limits of the map itself.
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Different paths can lead to a variety of solutions for a given problem. To show this, we can takethe example of the problem of how to transport food from one side of the river to the other.There is no single way to solve it. Food can be transported in a wooden boat or by swimmingwith a waterproof bag, crossing with a rope or even creating a wooden bridge that would allowus to use a car. Moreover, we can build a steel bridge over, allowing us to drive a truck full offood or a highway for hundreds of trucks crossing every hour. We could also transport food byusing a helicopter or a plane if two landing strips were built on each side of the river. All theseexamples show that there can be an endless number of solutions.
In the first approach, a large number of ideas and solutions are desired, some of them can be crazyideas, but as we move forward in time and deeper in the search of a solution, we will begin to bemore realistic, and ideas will show a better quality. Based on the example of transporting foodacross the river, it is important to consider funding, amount of food required, feature of the river,time, and the possible needs of people on both sides of the river. Thinking about this informationleads us to discard many of the solutions we have considered and perhaps to consider new ones.We could think that the solution is that the family could settle on the other side of the river and,therefore, there would be no transport need.

4.1.1 What is important to ideate?

To avoid the possible problems of the Ideation stage, it is necessary to look at technical andphysiological aspects that guarantee comfortable and efficient work. For this, there is a list ofrequirements that must be considered, but this list is not closed since each team should adapt itto its particular project.
Three important requirements should be taken into account for the ideation stage:
I The end user (persona), for whom the solution is being developed. We must refer to theinformation collected about the end user in the Empathy stage. Never forget that our ideasare intended to solve a specific problem, changing the life of a particular user.
I The problem, as it has already been defined by the team in the Definition stage, synthesizedin the PoV.
I The whole Design Thinking process. The Ideation stage is a part that should include andrefer to all the information that has been obtained previously and to the activities that aregoing to be carried out in the next stages.

4.1.2 Technical aspects

I An appropriate workplace: the size will be important, as it has to be adapted to the teamand the type of project. Access to fresh air is preferable.
I Natural or artificial light: it is desirable that the room has natural light, but if you work late,you will also need an artificial light source. It should not tire your eyes or interfere with yourconcentration (for example, by making noises or blinking, which can be very annoying).
I Comfortable furniture adapted to needs: something that can also be inspiring.
I Technical support materials: such as bulletin boards, blackboards, markers, pens and pencils,sticky notes of different colors, sizes and shapes, tape, etc.
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I Elements that influence inspiration: such as photographs, colorful magazines, small devices,or things that do not have much to do with the theme of the project but that can help usfind solutions to a specific problem.
I Access to a social area and an equipped kitchen: we have to remember that thinking con-sumes a lot of energy, so the equipment needs to compensate for the energy that yourbody uses.

4.1.3 Psychological aspects

I Provide work comfort to each member of the team, having equal access when speaking.
I Establish common work rules.
I Create a schedule that is not interrupted but is flexible to carry out the creative process.For example: during the process, creativity cannot be interrupted and, sometimes, it is nec-essary to increase the time dedicated to a stage. Other times, the time of another phase isreduced because, for example, we are tired.
I Present the tools that the team will use.
I Adapt the individual role of each teammember according to their characteristics to achievea higher level of comfort and efficiency.

4.2 How to promote the generation of ideas?

Sometimes it seems that ideation is one of the easiest and simplest things, the most creative andsometimes even an insignificant part of the puzzle. However, it is not what it seems. To performthe ideation the team has to be very creative and not have certain restrictions on their work.In addition, it is necessary to build a specific atmosphere that can encourage both individualwork and teamwork, as it will guarantee the freedom to create solutions. It is also important thatthe project team feels that there are no limits in the creation process and that even the mostexorbitant idea can be real and essential to the process in which we try to find a solution to theproblem.

4.2.1 Think out of the box

To generate truly creative ideas, it is very important to start by considering new possibilities.On many occasions, restrictions are considered before possibilities, and sometimes unnecessaryrestrictions that are not really part of the problem at hand. The exercise of "thinking beyond thelimits" shows us how, on top of the specification of an apparently simple problem, we introducenew restrictions that complicate its resolution.
The lines and dots puzzle consists of drawing lines that go through a set of 9 circles arranged ina 3x3 grid (cf. Figure 4.2). In a first step, with four straight lines, drawn without lifting the pencilfrom the paper, it should be possible to go through all 9 points with no problem. In a second step,we must be able to do it with only 3 straight lines, and in a last step, the most difficult, with justone line. The key to the solution is to think "beyond out of the box", in this case literally: “out ofthe box implicitly delimited by the outer dots”. Such a box is a restriction that we set to ourselves,
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Figure 4.2: Print this figure on a piece of paper. It’s easy to get through all the dots without lifting your pencil fromthe paper with 4 straight lines, but can you get through all the dots with 3 straight lines? and with one?.

but in this case, it must be removed to achieve a valid solution.Moreover, whenwe are facedwithsolving the more difficult problem, with just one line, other kinds of “boxes” also appear, despitenot so evident because they cannot be represented as a physical box, and have to be removed.
Similarly, whenwe try to solve problems in the technical field, we also tend to consider constraintsthat limit or condition possible solutions. This is fatal for creativity and disruptive thinking. If westart by accepting all the things that don’t allow us to do better, the solutions we can come upwith will inevitably be very similar to what we already have today. At the initial step of ideation,it is preferable to ignore constraints. In this way, we will be able to achieve new solutions. Ofcourse, such solutions may not be feasible, but that should not be the concern at the initial step.Moreover, from a technical perspective, the fact that current technology does not allow a solutionto be put into practice, does not prevent technological evolution from making it feasible in themore or less near future.Once we have a new idea, we can start to be creative and think abouthow to get rid of the constraints we’ve ignored.
Ignoring unnecessary limitations that we consider essential is not a skill that we can get easilyand may require a great effort and practice.

4.2.2 Lateral and combined thinking. Cross-pollinating ideas

This type of thinking consists of thinking about solutions that we know to problems differentfrom ours, but that we can relate as a metaphor or analogy with ours. The best ideas, those thathave the greatest impact on people and endure over time, even resisting technological advances,are usually transferable. In many cases, a certain innovation in a certain field can be exportedto transform another different field. In any case, the greatest impact is achieved when the ideas,in addition to being interdisciplinary in their application, are also interdisciplinary in their origin.Here are a couple of examples:
I Pharmaceutical company Pfizer had a line of products to help people quit smoking. How-ever, they realized that only with medicines the real success they hadwas very little, so theylooked at the gyms where people who want to get in shape go. Combining their productswith exercise-based group support practices, their results improved considerably.
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I The accordion house. To solve the need for space and different rooms that small houses pose,the use of mobile walls that open and collect like the bellows of an accordion is proposed.This way, mobile walls[19] were able to transform small houses with small rooms into smallhouses with big rooms, despite not all the rooms big at the same time.
This type of thinking also helps us explore different technological scenarios and trends. Most ofthe productive sectors are undergoing changes derived from the introduction of technology, andthese advances in certain sectors can lead us to propose new ideas in others. An example ofthis would be the so-called uberization of some sectors[20], where ideas from the collaborativeeconomy are applied to resources that we have but that we do not use all the time.
The silly cow

This activity may seem a bit silly, but it encourages people to think creatively outside the box.Its power is precisely in its simplicity.
The objective of the exercise is to prepare three ideas or business models based on a cow.Participants will need a pad of post-it notes and colored pencils or markers.
The activity is organized in three steps:

1. We ask participants to think of associations with the cow concept and the typical char-acteristics of a cow (e.g., does moo, eats grass, provides milk, has spots, etc.). They aregiven a time of 2 minutes.2. Next, we ask the participants to come up with three original ideas about the cow busi-ness. It doesn’t matter how crazy those business ideas are. They should draw each ideaon a separate post-it note. We prefer simple graphic presentations to words. Better vi-sualizations of ideas than textual descriptions of them. Time: 3 minutes.3. Time to defend business ideas. Everyone has to have the opportunity to show their ideasand explanations. We may allocate more or less time to present ideas depending on thetime available.
This activity is usually quite common in courses or workshops on innovation in the businessworld. It allows us to see things differently, from another perspective.

4.2.3 Question assumptions

This is about questioning assumptions that we take firmly and that determine the solutions thatare adopted. For example, successful low-cost airlines proposed scenarios that were believeddifficult for users to accept: secondary airports, non-conventional schedules, on-board paymentservices, etc. However, despite all these assumptions, these companies have succeeded, and theirmodel has been taken over by traditional companies in the airline sector[21].

4.2.4 Explore the extremes

Extreme scenarios often generate new thoughts and ideas, sometimes impossible, but that canguide us towards new points of view. For example, there are countries in which, in addition to
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food delivery services, there are also ingredients and recipe delivery services, so that it is oneselfwho prepares the food, althoughwith help tomake the purchase and specific proposals for dishes,for example to support you following a certain diet[22]. This may sound a bit strange to you, butit is something that is working in countries like Sweden of Japan.
Linas Matkasse
This is a very popular online service in Sweden. Thosewho subscribe to LinasMatkasse receivea delivery to their home that consists of a box of food to cook a specific meal for a certainnumber of people. You can choose to receive a delivery every week, every two weeks or oncea month. They offer a variety of food boxes for different dietary options and for a very widerange of tastes and needs. There are offers for 2, 4 or 6 people, proposals for children, gluten-free or lactose-free meals, vegetarian bags... For example, the Linas Originalkasse box offersfamiliar flavors and delicious ingredients for peoplewho like classic dishes, but theywant to tryflavors that they may not have tried before. This box is also offered as an ecological alternative.

4.2.5 Change who does what

Many times innovations come as a result of changing the key roles in the value chain. A well-known example of this kind of change is IKEA, where customers were transformed into furnitureassemblers. Another example can be observed in self-service restaurants, where the staff servingcustomers directly at the tables is dispensed with, or online banking, where customers becometheir own bank managers [23].

4.2.6 Inspiring questions

A good way to promote the generation of ideas is to ask ourselves motivating questions aboutthe problem we want to solve. For example, suppose a family is designing their new house. Somequestions that can be asked are: how could we unify all the family requirements in just one place?Whatwill the family space be like in 20 years?We can also consider being someone different fromourselves, assuming a different vision of things. For example, we can think that we are Steve Jobs,or Lara Croft. From that position, think about the solution that we would give to the problem thatwe are addressing.

4.3 Ideation tools

Belowwe describe some tools that can be used for idea generation, classification and selection.

4.3.1 Active brainstorming

Brainstorming is a group work tool that facilitates the emergence of new ideas on a given topicor problem in a relaxed environment. Basically, it’s about generating as many ideas as possible,however crazy they may seem, as quickly as possible. The quantity is very important.
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This is one of themost popular resources for brainstorming. Nevertheless, brainstorming sessionsshould be performed in a specific way, probably different to your actual idea, as shown in thediagram below. The session should begin with the explanation of the rules and the familiarizationwith the workplace. Please make sure that teammembers stand up and each participant has ownmaterial, post-it notes and something towrite on. Standing up is important for the development ofideas as it provides greater quality and quantity in the members of the work team. The positionwill provide better blood flow and better body communication when explaining ideas to othermembers of the group. In addition, when we are standing up we get tired faster, and this movesus to conclude the brainstorming on a certain time, not keeping it for too long.
The development of brainstorming has an eminently group character. We can all come up withideas individually but doing it as a group makes it a more effective and relevant process. Nev-ertheless, as in any group activity, it is important to approach it from an initial individual work.It is key to have individual time for each member of the group to think and reflect internallyon the task. After, we need to establish a group time to allow each participant sharing his/herideas and discuss them with the rest of the group members. Underlying this approach is a basicpremise of group work: everyone contribution is valuable. Therefore, to facilitate good results inbrainstorming, we must offer the opportunity for everyone to share and discuss.
There are certain rules for good brainstorming:
I The right number of people. The maximum number of people that could be involved in abrainstorm is twelve. If there aremore people, a good approachmight be to divide the groupinto several smaller groups. On the one hand, groups should not be very small, since thenthe opportunities for collaboration are reduced. On the other hand, groups should also notbe too large, because this would extend the duration of the process too much. In any case,brainstorming can be opened up to people outside of the development team. These peoplecan help improve results by providing a more diverse view.
I The right approach. The challenge to be addressed must be clear. The PoV plays a key rolein this aspect since it allows us to focus the objective of the brainstorming in a syntheticway. Particularly, it is important to make the PoV visually present in a clear way, for example,writing it in large letters on a blackboard or even on cardboard. If possible, it is also goodto promote empathy. Having evocative images of the stories that have caught the mostattention, or photos of the problem you are trying to solve, or the people you are trying tohelp would contribute to have the right approach and help improve idea generation. Usecatalytic stories. For example, the case of a person who makes a mess with his medicinescan be understood quite well, but if the story is about the father of a friend and he makesus part of all the problems that this causes, we will probably feel more involved and awaken,with a greater empathy.
I The right frame of mind. Successful brainstorming requires an active, participatory, andpositive frame of mind. It is important that the participants are committed to the activityand the objective. It is a good practice to do an activation exercise at the beginning ofthe session. This exercise involves all the participants moving, acting, and interacting insome kind of funny game. This is very recommendable, since in addition to activating bloodcirculation and improving brain activity, it helps to disinhibit the participants. For example,having a rock-paper-scissors contest involving all participants is often very effective. First,each member competes with another for the best of three wins. Once the initial duels areresolved, each winner looks for another winner to play with, and the loser support his/her
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respective winner by chanting their name and encouraging them to win. The necessaryrounds are repeated until only two players left, each one having their respective “hobbies”.After this final game, the least important thing is whowins or who loses. All the participantswill have a completely relaxed and participative attitude.
I The right attitude. Related to the state of mind, an open, polite and positive attitude shouldbe shown. There are some key issues: (i) any criticism or prior evaluation is prohibited, bothto others and to ourselves, since every time we self-censor we associate in our mind “idea =error”, putting barriers to ourselves; (ii) quantity versus quality, every idea is welcome, andthe more ideas we generate, the more we will open our minds to generate new ideas, andseemingly absurd ideas can help us come up with brilliant ideas; and (iii) seek associationand development of ideas, building new ideas on the ideas of others, combining and mixingthem. There are some phrases that collect these issues in a synthetic and clear way: "Donot judge the ideas of others", "All ideas are good", "There are no stupid ideas", "Only onespeaks at a time", "Listen to others”, “Built on the ideas of others”, “Have fun”, etc. It is agood practice to make some posters with these slogans and paste them around the spacewhere we brainstorm ideas, to reinforce this open and positive attitude.

One object and thirty uses

This is an activity that shows the power of group ideation. The objective of the exercise is toprepare as a team a list of at least thirty possible ways of using a common object (bucket, brick,shoe, etc.). The activity generally proceeds in three stages.
1. At the beginning, the participants are asked to give simple examples of using the object.For example, in the case of a bucket they could be containing water, making sandcastles,cleaning the floor, improvised case, toy ship. . .2. After a few seconds or minutes, participants often run out of ideas.3. In the last phase, the aim is to overcome participants’ own mental barriers that limittheir vision of objects in accordance with the most common expectations. Participantsare encouraged to provide more ideas by trying to change the characteristics of theobject (e.g. its dimensions, color or material it is made of). New uses will surely appear.In the case of the bucket, we have that a cube with many holes can act as a wateringcan, painted with white and red stripes it can act as a traffic separator, a fountain can becreated from several cubes, etc.

It must be remembered that there are no good or bad ideas in this exercise. If any group getsstuck in phase 2, try to encourage them to think of possible ways to use something commonin extraordinary situations, such as on a desert island or as the basis for a gift to a loved one.
Note that some people are not very supportive of brainstorming sessions, since there are casesin which the experiences obtained in the application of this type of session have not been goodat all. In fact, several undesirable situations can occur that we must try to avoid:
I Overly active participants vs. passive participants. In some cases, participants assume twotypes of extreme participation in brainstomings, both of which are undesirable. On the onehand, there are those who have many ideas and do not stop talking, proposing new ques-tions that in many cases have little to do with the problem to be solved. On the other hand,there are those who say nothing and just listen. Perhaps the worst thing about these people
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is not that they do not say anything, but that they do not think about anything related tothe object of the session. As a results, they completely nullify their possible contributionsand also their "empathy" with the work.
I To each his own. Sometimes in the brainstorming sessions each participant assumes a cer-tain position and dedicates himself to defend it tooth and nail, without considering otheroptions and denying any other possibility. Many times, in the case of companies, this sit-uation becomes more serious since it is combined with the position or department of theperson. It occurs as a typecasting that makes communication between the team very diffi-cult.
I Lack of control in coordination and time. In some cases, brainstorming sessions take placewithout any type of control over participation. Each one intervenes at will and contribu-tions follow one another freely. The duration of the session is also not limited. As a result,imbalances usually occur in the participation of different members and sessions can go onfor hours and hours with no apparent progress.
I New ideas are not feasible. There are times when the new ideas that arise during brain-storming are not feasible with the means available to the team or the company. This tendsto condition some people, who tend to filter their ideas based on the conditions that theyconsider probable for their development. However, as will be seen in the following stagesof the Design Thinking methodology, there are techniques that allow us to develop an ideaand test it with end users without having to build a complete solution. Prototyping allowsyou to test most ideas. Therefore, considerations about the feasibility of ideas should beavoided.

The blue cards
This is an activity that shows the power of group ideation. The objective of the exercise is toprepare as a team a list of at least thirty possible ways of using a common object (bucket, brick,shoe, etc.). The activity generally proceeds in three stages.
This exercise was originally developed by Stan Gryskiewicz, co-founder of the Center for Cre-ative Leadership[24]. It is about organizing the brainstorming session in three rounds:
I First round:

• 3 minutes. Each member of the group works individually, in silence, trying to findideas. Each idea is annotated on a different (blue) card.• 5 minutes. Ideas are shared with the group. Each participant introduces his/herideas in turns. No one comment others’ ideas, just listen.
I Second round, participants are invited to propose new ideas or ideas based on the onesalready present in the previous round:

• 3 minutes. Each member generates new ideas individually again. Write down newideas on cards.• 5 minutes. Share the ideas again as a group.
I Third round:

• Continue working as a group. Now you can propose new ideas in a more open andcollaborative way. Everybody can create and share dynamically.
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In general, after the first round, many ideas that were already known come to light, so it iscrucial to give way to a second round in which new ideas are generated from the "echo" andfeedback of existing ideas. This gives participants the opportunity to reflect on what has hap-pened and generate new ideas, perhaps by combining existing ones. In addition, this way ithelps everyone to participate. Incidentally, the blue color of the cards is not important at all,the key is in the development of the activity, combining individual and collaborative work andlimiting the time slots to perform each round.

4.3.2 Mind maps

Initially proposed by Tony Buzan in 1974[25], mind maps are widely used both in the field of edu-cation and business to represent ideas or concepts related to each other by means of a keywordor central idea.
Mindmaps are built around a key idea that can be a word, phrase, or short text. This idea is placedin the center of a sheet of paper or a board. Taking this central idea as a reference, other ideasare added in a clockwise direction. Then, ideas are linked to the central one using lines.
According to its creator, there are ten key elements to consider when developing mind maps:

1. A blank sheet with an horizontal layout must be used. It facilitates the overview and thearrangement of ideas.2. The central idea must be represented by means of a drawing or color image. Pictures oftenprovide more information than words, and they contribute to keep the map concise.3. As far as possible, pictures should also be sued for the rest of the ideas.4. Uppercase letters are used to write down keywords.5. Each concept must have its own branch within the map. This helps exercise creative mem-ory by preventing the brain from reading sentences.6. Branches flow and become thinner as moving away from the center, like the branches of atree or the neural networks in the brain.7. The size of the branches should be compensated.8. Colors should be used as far as possible.9. The relationships among concepts and ideas with arrows and lines should be highlightedwith arrows.10. Empty or white spaces shall be utilized to provide clarity.
Basically, to create a mind map we place the central idea in the middle of a blank sheet of paper.Next, we jot down individual ideas around this central idea, placing them in whatever order andarrangement we wish, using colors and drawings. Finally, we join all the elements with lines andarrows.With this, we organize the map and provide a hierarchy to the information contained in it,which in turn will allow us to assimilate and memorize its content more easily. There are severalcomputer applications available to support mental mapping[26][27].
Ultimately, mind maps help organize our memory, and improve our ability to retain informationand usememorymore effectively. As visual instruments, they are very convenient for transmittinga large amount of information in a concise way, while facilitating its understanding. They also helpus organize our thoughts and express them clearly and effectively.
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Figure 4.3: Example of a mind map

Mind map example

Figure 4.3 depicts and example mind map. After brainstorming for a new attractive drinkfor adults, ideas such as “sweet drink”, “carbonated drink”, “fruit-flavored”, “alcoholic drink”,“alcohol-free drink”, “energy drink”, “glass container”, “brick-type container”, “attractive con-tainer”, “non-refrigerated”, “cheap”, “nutritious”, “dairy drink”, “very exclusive”, “portable”, etc.From them, the mental map of the figure was elaborated.

4.3.3 Concept development

The ideas generated in the brainstorm, especially in the conditions that we indicated above, areusually not worked enough to show them to potential end users or clients and expect positivevalidation of them. Before doing so, it is usually necessary to elaborate these ideas. The conceptdevelopment activity consists of choosing a set of ideas (e.g., from those that have been gen-erated in a brainstorm) and combining them to build a concrete solution that can be presentedand validated. This is a kind of consolidation activitywhere ideas are evaluated, compared, ranked,clustered, and even discarded to achieve a set of great concepts to work on. Our goal is to achievethe concept of a product or service that meets the needs captured in the PoV.
As a first step, we need to build a concept that may be of interest for the end users. This involvesgrouping and organizing the ideas, considering issues such as their viability or their degree of
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innovation, but also their ability to provide a solution to the problem, or their complementary orsupplementary nature.
It is possible that some ideas are not included in any of the concepts considered. Don’t throwthose ideas to the bin basket. They may be useful in future ideation sessions as idea triggers. Inany case, the aim is to focus on the potential winners from a number of ideas.
Concept development example

Starting from themindmap in Figure 4.3 and focusing in some of the ideas colleced in it (whichones?) we can develop the concept:
Dairy-based drink with additional ingredients to enhance its flavor, packed in a small
brick container.

Concept development is an activity somewhat opposed to brainstorming.While in brainstormingwe try to generate as many ideas as possible, without questioning them in terms of their possiblereal utility or assessing whether their real application is more or less feasible, in concept develop-ment an opposite approach is followed. We must combine the ideas in a product or service thatwe are going to test.
While the participation of people outside the development team may be possible and even desir-able in brainstorming, only the development team should participate in concept development.
The way in which concept development is done can be quite similar to the way in which a jigsawpuzzle is solved. First, we can classify the pieces following different criteria. For example, in thecase of the jigsaw puzzle according to the color of the pieces or the shape. A good strategy isto start by laying the edge pieces. Another good strategy is to group the pieces by color, suchas putting together all the blue pieces of the sky, the green pieces of the field, etc. In the caseof concept development, the way of proceeding is similar: we put together the different ideastaking into account relationships among them, looking for some criterion of affinity. Once wehave made this classification (cf. Figure 4.4) we can start putting the pieces together looking forsome reference element that gives us an anchor point on which to continue working. In the caseof the jigsaw puzzle, it is usually a piece with a distinctive element that allows us to place it in acertain position. In the case of concept development, it can be a clear and central idea. In bothcases, this reference element is an anchor point on which to continue building, adding more tilesto the puzzle, and incorporating more ideas into the concept. In both cases, our construction willgrow and consolidate until we have a result that is clear enough to be able to present it to test itand thereby validate it.
As suggested above, ,ind maps may also be created to drive concept development. Once andinitial classification of ideas is completed, we can start putting the pieces together looking forsome reference element that serves as an anchor point. In the case of the puzzle, it may be a piecewith a distinctive element that allows us to place it in a certain position. In the case of conceptdevelopment, it can be a clear and central idea. In both cases, this reference point serves as ananchor on which to continue development, adding more pieces to the puzzle, or incorporatingmore ideas into our concept. Our construction will grow and consolidate into a result appropriateto be introduced to stakeholders and be validated.
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Figure 4.4: Concept development example: ification.

4.3.4 NowWow! How? matrix

Once we have one or several concepts developed, or even with the basic ideas, we can classifythem according to a Now Wow! How? matrix (cf. Figure 4.5). This diagram has two axes, thehorizontal axis the degree of innovation, from a boring and already known end to a completeoriginal idea, and the vertical axis represents the difficulty of implementation, from a very easyend to an impossible end. This diagram provides an easy-to-follow method of evaluating thefeasibility of ideas or concepts and their innovativeness. By arranging the ideas in relation tothese two axes, we can visualize which are the most attractive ideas and those that are morefeasible, while promoting group participation and consensus on them. Group members can usecolored sticky notes, each representing one of the categories, on which to write ideas to arrangethem on the diagram in turn.
Other kinds of diagrams can also be considered to classify concepts or ideas. The Four CategoriesMethod enables us to classify ideas along a rationality axis, ranging from the most rational choice,to the most delightful, to the darling and finally to the “long shot”. A best practice in this case is todecide upon one or two ideas for each of these categories. As a result, the team ensures to coverall grounds, from the most practical concepts to the most innovative solutions. Another methodis the Bingo Selection method, where concepts have to be arranged in accordance to a variety ofform factors, such as their potential applications in a physical prototype, a digital prototype, anda experience prototype.

4.3.5 Idea selection

Oncewehave done all the ideation process, it is time select someof the concepts to continuewiththe next stage of the Design Thinking process: prototyping. A good way to proceed is following
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Figure 4.5: Now – Wow! – How? matrix.

a democratic election of the wining concepts or ideas, following a post-it or dot voting.
First you need to write all the concepts on individual post-its. Then, each participant is given anumber of votes, around 3 or 4, to vote for their personal favorites. Votes can be provided in theform of stickers or using a marker to make a dot on the post-it. This process allows every memberto have an equal say. In case of a tie, a second round of voting can be held after a debate amongrepresentatives of the confronted ideas.

4.4 Conclusion

Ideation is a process to generate a large number of ideas and concepts to solve a problem, tosatisfy a need or to face a challenge. For this, tools such as brainstorming, mind maps or conceptdevelopment can be applied. The more ideas we obtain towards a solution, the better will bethe chance to find the one that meets all our needs. To get a truly innovative idea, the ideas wegenerate have to be rich and imaginative, so initially we should not judge them. At this point,we look for ideas without questioning ourselves about the most suitable or brilliant one. Theprocess should be inspiring enough to generate a large number of proposals from which we canselect the best idea or a combination of several ideas. To finish this process, one or two candidatesolutions will be selected and, based on them, concept or concepts that will serve as the basisfor an innovative product or service will be developed.
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Oncewe have completed the ideation stage [28] andwe have at least one solution to the problemoriginally posed, in the form of a product or service, we are going to design and produce an object,the prototype, that allows us to visualize the final system and reason about it, together with thepeople who will eventually enjoy that solution.
A prototype is a concrete representation of all or part of the expected outcome of our project, atangible artifact and not a simple abstraction. It is an early, inexpensive and limited version thatserves to reveal any undetected problems and facilitate our path towards a final solution. Theprototype will allow us to evaluate the results as soon as possible, and thus detect any designproblems or any misinterpretation of the initial needs or requirements.
Ultimately, prototypes allow us to make an idea come true, check whether or not it is viable toturn that idea into a product or service, and investigate how people think and feel about thatproduct or service.

5.1 The role of prototypes

From the perspective of Design Thinking, prototypes are very important because they will serveas a common ground for talking with the the people involved in the project about the solution wepropose. The prototype is an object about which to talk, discuss, argue and make new proposals.To paraphrase the well-known adage, a prototype is worth a thousand images.
A prototype, especially when we can introduce it at an early stage of the project, also allows us tolimit the cost of our mistakes. With a prototype, even when built as a preliminary representationof the final solution, a low resolution representation, we can quickly detect unwanted issues thatwe do not like or correct false assumptions or misinterpretations.
Prototypesmay also lead to the development of new ideas in an incremental design process. Theyallow us to visualize the solution or final product at an early stage, and serve to build upon themwhat will be the next version, more advanced or more elaborate, of that solution.
Some keys to make good prototypes would be:
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Start building something Themost effectiveway to start prototyping is bymaking a sketch. Theyare a fast and efficient way to organize concepts and ideas. If the prototype is a simplifiedversion of the final solution, the sketch would be a simplified version of the prototype.
Do not get attached to the prototype Prototypes a preliminary representation of the target prod-uct or service of our project are after all. They are just something to help advance towardsthe ultimate goal. Prototypes are discarded once they have fulfilled their mission, so theycannot become a burden that conditions our subsequent work.
Identify the relevant elements Be clear about what you want to showwith the prototype. Whatactual questions do you have to answer?What specific part or functionality are we display-ing with it?
Do not complicate yourself unnecessarily The goal of a rapid prototype is not perfection, but toget something good enough to do its job at this point. It is not necessary to invest resourcesor time to go beyond that.
Do not lose sight of the user We must always keep in mind the people for whom we are de-signing our solution. A prototype should always be tested with the target audience of theproject in mind.
In the prototyping phase of an evolutionary and incremental design process, intermediate solu-tions are generated to address issues that will get us closer and closer to a final solution. In theearly stages of a project, these questions can be more general, such as, “What impression did myproposal for an induction hob for a high-tech kitchen make?” At this stage, you have to produceinexpensive prototypes that are easy to make, but nevertheless will provide helpful and insight-ful feedback. In later stages, both the prototype and the questions can be a bit more elaborated.For example, in the final stages of our kitchen project, we can create a prototype that aims todiscover whether users prefer to use voice commands or traditional control knobs.
A prototype can be anything with which users can interacted, or at least that is capable of pro-voking reactions that indicate the perception that people have of our work: a panel with stickynotes, a physical object, a role game activity, a video clip simulating a commercial, a comic bookstoryboard . . .Prototyping is about building something that allows users to somehow experiencewhat they will experience when the project is complete.
If we think about a red vehicle, we can interpret these two words in multiple ways. Vehicle canrefer tomany different objects, such as a car, amotorcycle, an electric scooter, or even a spaceship.
Red can indicate many different shades of a color, or even a political option for some audiences.
On the other hand, if we look at the image in Figure 5.1, although this sketch was drawn in a fewseconds and can be interpreted in many different ways, it reveals an important number of specificaspects of this particular red vehicle such as, for example, that it is a car, that it has an antenna,that it is not a minivan, that it does not have a bicycle rack, that its lines are more those of asedan than a sports car . . . In turn, depending on how a specific person reacts to that sketch, wecan obtain relevant information about that person, such as their preferences regarding vehicles,that there are people who carry their bikes on the car, etc.
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Figure 5.1: A red vehicle

5.2 Aspects of a prototype

We can study the prototypes from four different perspectives [29]: form, fidelity, interactivityand evolution.

5.2.1 Form

Depending on the nature of the solution that we are developing, such a solution canmaterialize indifferentways. It can be a physical objectmade ofmetal, wood, plastic . . . It can also be a computerprogram, a sketch, a video clip, a publication, etc. It can be very small, such as a prototype of ajewel printed in plastic with a 3D printer, or very large, such as a life-size model of an airplane.
On the other hand, prototypes can be materialized with the same formal elements as the solutionthat they represent, or with different formal elements. We speak of offline prototypes when theirshape does notmatch that of the final product, and online prototypeswhen they participate in thesame reality. For example, a paper sketch of an application using the wireframing [30] technique,a cardboard mockup or a computer-generated video of an object [31] are offline prototypes,and a simplified version of a program, a showcase, or a demo version of a product are onlineprototypes.

5.2.2 Fidelity

This aspect indicates the level of detail and functionality of a prototype. It reflects the balancebetween the relevant details that the prototype aims to show and the irrelevant details that theprototype leaves open to the imagination of the people who interact with it.
The fidelity of a prototype is usually related to its form. For example, sketches tend to be low-fidelity as they offer an overview with virtually no functionality, whereas demo versions or prod-uct pre-series are often high-fidelity, showing all or part of the final functionality in some detail.
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Figure 5.2:Model of the commercial area of the Vigo University campus made in just one hour with office supplies. Itis an offline prototype.

In general, we talk about low-fidelity prototypes when they implement general aspects of thesystem without going into details, and about high-fidelity prototypes when they represent morespecific aspects. Low-fidelity prototypes show general aspects of the system, while high-fidelityprototypes serve, for example, to detail the entire interactive process of one or more specifictasks.
For example, a life-size model of a car made of clay is a low-fidelity prototype that expose generalaspects such as the attractiveness of its lines, or its aerodynamic properties, while a prototype ofa web page with the entire structure but with no actual content (e.g., populated with Loren Ipsumparagraphs) is a high-fidelity prototype when it comes to structure and a low-fidelity one withrespect to the page content. Still, we can get an idea of what the final page will look like evenwithout the prototype displaying the page’s final content.
The advantages of high-fidelity prototypes are that they usually provide a lot of detail in termsof the functionality they expose, they are usually interactive, and they can serve very well as amarketing or market research tool. However, they are expensive because they are often time-consuming to develop, difficult to modify, and may create false expectations. A high-fidelity pro-totype may be easier to understand for people who do not come from the world of design orhave less technical knowledge, since they are visually closer to the final product.
On the other hand, low-fidelity prototypes are usually inexpensive, can be created quickly, and itis usually easier to interact with them. They are very useful for interface design and for identifyingsoftware requirements. However, they have significant limitations in terms of interactivity, andtheir perception is highly conditioned by the skill or style of the designer. They are usually offlineprototypes. Low-fidelity prototypes are appropriate, for example, for showing a concept designsolution during the early stages of product development.
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Figure 5.3: Prototype of a can of mussels. It is an offline prototype (i.e., a graphic design with no real existence) and itis low-fidelity (i.e., it only shows the external shape, although in high detail)

Depending on what we want to expose at a given stage and how advanced the developmentprocess is towards the final solution, a prototype may be a blend of low-fidelity and high-fidelityaspects. We can apply two strategies when building such a prototype. On the one hand, we canfocus on a few characteristics of the final solution with a high level of detail (i.e., high fidelity),to evaluate a limited part of the final system in depth under real circumstances. In this case wewould be talking about vertical prototyping. On the other, we may identify all the basic featuresof the system, but without detailing the underlying functionality. In this case, wewould be talkingabout horizontal prototyping. The latter is typically applied to the (high-fidelity) prototyping ofuser interfaces, whether of software programs or any other type of device or system (cf. Figure5.4). For example, a prototype of aWeb page can represent the structure ofmenus and navigationwith a great degree of detail, but without allowing or supporting navigation through the differentoptions, doing it in an erratic way or with broken links.

5.2.3 Interactivity

This aspect illustrates the ability of the prototype to support interaction. Based on this capability,prototypes can be classified into fixed prototypes, fixed-path prototypes, and open prototypes.
Fixed prototypes do not support any type of interactivity. They simply tell a story, they illustratethe operation of a system under certain previously established conditions. For example, a videopresenting a new coffee maker or an animation of an engine’s operation are fixed prototypes.
On the other hand, fixed-path prototypes support guided interactivity, limited to certain func-tions. For example, the prototype of a web page where only the registration process is active
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Figure 5.4: Horizontal prototype of a life-size wall thermostat. It is low-fidelity insofar its functionality is concerned,but the user interface has all the details. Do you find it comfortable to use? Does it seem intuitive to you? Are youmissing something?

would be a fixed-path prototype. The only possible interaction will be that to carry out the se-quence of steps that allows registering on that website.
Finally, open prototypes support interactivity in a way similar to the final system, but with thelimitations of a prototype with a given fidelity. For example, a prototype of a vending machinemay faithfully display all the options available on the exterior control panel, but not include anyof the interior mechanisms necessary to sell products.
According to this classification, we can see that a system is not more or less interactive becauseit is more or less dynamic. A fixed-path prototype or a video clip can be very dynamic, but notinteractive.

5.2.4 Evolution

The evolution of a prototype refers to its path from its inception and across its development anduse until it is finally discarded. Rapid prototypes are made in the early stages of a project, they areconstructed relatively quickly and they utilize few resources. These are usually offline, low-fidelity,and are usually discarded after they fulfilled their purpose. Examples of rapid prototypes wouldbe sketches, mockups, or wireline prototypes of computer programs, sticky notes prototypes orprograms written in scripting languages.
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Figure 5.5: Software application prototypes. These are offline prototypes where interactivity is supported by movingsticky notes around when someone selects the options illustrated by the prototype.

On the other hand, iterative prototypes often require more resources and more time to complete.Normally its fidelity increases with each iteration. A special type of iterative prototypes wouldbe evolutionary prototypes, which are characterized by evolving to become a part of the finalsystem or the final system itself. As a consequence they never are completely discarded.

5.3 Rapid prototyping techniques

The objective of the prototyping phase is to build a representation of a candidate solution thatallows us to visualize and reason about it. In other words, we move from an idea to somethingconcrete and real that, although it is not yet a final solution ready for delivery or commercial-ization, it does allow us to interact with aspects of the real system within the limitations of theprototype discussed in the previous paragraphs.
In fact, one of the key benefits of prototyping in project development is that it gives us the abilityto test the results of our work early. Consequently, within the Design Thinking methodology,testing is an integral part of the development process, and the techniques used in the testingstage are not something to apply only at the end of the process, but are part of the developmentprocess itself.
In the following paragraphs we collect three of the most popular and effective rapid prototypingtechniques. We begin by discussing sketches, already introduced above, and then describe mod-els as an evolution of the former. Finally we describe theWizard of Oz technique, as an approachthat encompasses all the techniques described.

5.3.1 Sketches

Especially in the early stages of development, in most cases the best approach to prototyping isa low-quality, low-fidelity prototype, a prototype that is made quickly and with few resources toshow a general idea, a sketch. No complicated technological devices or state-of-the-art materials
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are necessary. A pencil and some paper, a piece of clay or expanded polystyrene foam (EPS) anda blade is more than enough.
In case that we are developing a computer application or a protocol or service, it is also possibleto apply a similar strategy. For example, we can use sheets of paper and sticky notes to pro-totype navigation through a computer application, wire-framing techniques, or simple diagramsand graphics to illustrate the deployment of an application or service (cf. Figure 5.6). It is easierfor a person to focus on images than on text descriptions. In a typical software developmentcase, a design team may produce a series of paper prototypes that can be gradually worked onto demonstrate how certain tasks or problems are addressed. In the case of developing tangibledevices, such as a computer mouse, the design teammay use a number of different materials andergonomic shapes to allow them to test the underlying technology.

5.3.2 Mockups

Mockups or models are another very popular rapid prototyping technique, as they address theaesthetics of the final system, its ergonomics, and even help to identify possible production prob-lems of the final product. Mockups are an instrument to explore the form, composition and func-tionality from an idea to detailed design.

Figure 5.6:Mockup prototype of a mobile application of a virtual art gallery (Maryana Pinchuk y Jon Robson).
The systematic introduction of models or mockups as a prototyping technique started in 1947,when Chuck Yeager was designing the Bell X-1 supersonic aircraft. For this, he used 50”-caliberprojectiles to emulate that aircraft and thus study supersonic flight. Interestingly, the Bell X-1became known as the bullet with wings. After this historic event, designers and engineers intro-duced model making as standard practice to bring their sketches to life in the three-dimensionalworld.
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Although computer design has becomewidespread and 3D rendering and virtual reality technolo-gies have evolved dramatically, physical models are still essential in many fields, especially whenphysical interaction is required to fully understand whether a product is acceptable or not.
An example that perfectly illustrates the importance of a good prototype on time is the introduc-tion of the new official NBA ball in June 2005[32]. The new ball featured a new design and a newmaterial that, according to the manufacturer, offered better grip, feel and consistency than theofficial leather ball of previous seasons. It was the first major change in more than 35 years, andthe second ball in 60 seasons. In October 2006 the new ball began to be used in official matches.It turned out that the ball caused injuries, and players ended up denouncing the NBA for safetyproblems at work.
In December 2006, the leather ball from the previous season was reinstated. Most probably, thelack of amockup ormodel featuring the newmaterial for players to experimentwith it, introducedat the early stages of the design process, was instrumental to the failed introduction of the newbasketball.

5.3.3 Video prototypes

Video prototypes are especially suitable when we want to show the characteristics of a systemwith great realism at a still very preliminary stage in the development of that system [33]. With agood video clip, it is possible to show how people would interact with some physical device evenwhen that device does not exist yet. Through this kind of protototype, it would even be possible todemonstrate something impossible with current technology, or located in an unattainable place(e.g., on another planet, in an inhospitable place, in an artificial environment, etc.), and thereforestudy people’s reactions to it.With this, we can study the reactions of the people interested in ourproject or of the team members in a very preliminary stage of development, to discover possibleusability problems, errors or misinterpretation of the needs of final users.
Obviously, the possibilities of interacting with a video clip are very limited. Video prototypeswould be fixed path prototypes, since with them it is possible to show or illustrate how a systeminteracts, but only for the interaction sequences filmed on video. In addition, the level of detailof the systems represented in a video is usually limited, as the most superficial or visible aspectsof that system are the ones represented.
To make a video prototype you do not need too many resources. Most likely, all or almost all teammembers will have a smartphone with at least one camera capable of recording video in highdefinition, with basic video editing functionality, and with the possibility to transfer these videosto a laptop or desktop computer, as well as to share them via the cloud or social networks.
On the other hand, we must always keep in mind that we are making a prototype, and thereforeit is something ephemeral bound to be discarded as our project progresses. The amount of re-sources that we dedicate to video prototype production must be consistent with the role thatour video prototype will play.
Making a digital video prototype is a process similar to any video production project [34], whichcan be organized into three main phases, namely preproduction, production and postproduc-tion.
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Preproduction consists of planning our video creation project and getting all the information andresources that we are going to need to make the video prototype a reality. The planning of ourvideo prototype is probably the most important task of all, since the product of this phase willdetermine the final result in a decisive way. Among the key aspects to take into account at thisstage, we have to define the duration of the video prototype, at least approximate. It has to belong enough to convey everything we need to convey, and short enough to hold the attentionof our audience. Advertising videos are usually less than 30 seconds long and corporate videosrarely exceed three minutes. If we are able to create interesting, inspiring or provocative content,our audience will tend to stay tuned for longer.
Related to duration, we must also estimate the number of takes necessary to complete the video.We also have to identify all the necessary resources beyond video takes at the next phase, suchstock video clips, as animations, diagrams, and the elements in the soundtrack, that is, what musicor sound effects will be necessary based on the content and our audience.
It is also very important towrite a script or storyboardwhere it is described in detail whatwewantto convey to our audience. In this sense, our video prototype can be an evolution of a previousprototype in the form of a sketch or a storyboard.
Production is the process of obtaining the image and sound of our video prototype, guaranteeingthat all the necessary elements for it are in available when required. First of all, we must familiar-ize ourselves as closely as possible with the technical aspects of our audio and video recordingequipment. In the case of making a prototype with a mobile phone, the controls for recordingand storing videos will be relatively simple, but even so, we must familiarize ourselves with thedifferent supported resolutions, the storage formats for both audio and video, the relationshipsof supported aspect ratio, methods for sharing and distributing shots, whether there is any wayto control lighting, focus, and framing (e.g., whether it is possible to zoom), etc.
In general, our takes should be correctly exposed, well focused, and well framed. We must bearin mind that framing is our means of expression. Everything that is out of the picture frame willnot exist for our audience. We must also bear in mind the sources of light and the shadows castby objects and people. In addition, takes should be as stable as possible trying to minimize orcompletely avoid vibrations or unwanted camera movements. In terms of sound, the microphoneshould be as close to the subject or sound source as possible, while avoiding unwanted noise orsound sources. In the case of using the mobile camera, we must assess the convenience of takingsound shots with an additional recorder or with other mobiles.
Finally, we must have the ability to identify the potential of a good shot, although that is some-thing that is acquired with practice. An interesting strategy would be to film more takes than wemight initially think we need, or take longer takes to have more flexibility in transitions duringpost-production.
Finally, postproduction corresponds to editing the video from the resources we have obtained inthe production phase, aswell as coding and packaging the different elements of the finished videoin the appropriate container (image , soundtracks, subtitles, metadata . . . ). This is the phase wherewewill really tell our story. Our audiencemust understand and assimilatewhatwewant to conveyabout how we are going to solve a certain problem. Therefore, clarity takes precedence overartistic experiments. Using all thematerial obtained in the production phase, we select everythingthat is relevant to illustrate the operation of the system or service that we are prototyping, andwe arrange it according to a temporal order that effectively transmits that.
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Editing takes as a reference the script or storyboard created in the preproduction phase. Withthat initial outline, the takes that will be part of the final prototype are selected and edited incase it is necessary to adjust their duration, framing, etc. We will eliminate anything not relevant,focusing on those takes or segments that will best reflect what we want to convey. In the sameway, we will select the appropriate audio cuts (i.e., music, voice-overs), additional resources (i.e.,stock material, animations or diagrams) and we will arrange them in the corresponding place inthe final video prototype. It is also the time to integrate other elements such as titles, specialeffects, transitions, etc.
The requirements or limitations related to the dissemination of the video are also identified here,as well as the tools necessary to convert or transcode thematerial to its final format. For example,wewill have to take into account whether the video prototypewill be broadcast in streaming overthe Internet, whether it will be distributed on a physical medium, whether it will be displayed ona large screen or on a mobile device, etc.
It could be argued that conveniently completing the three previous stages will most likely pro-vide a good video prototype. However, it takes good training and some experience to masterthe various phases of making a video. In fact, there are many training programs and professionsthat focus on very specific aspects of the process (cameras, sound engineers, editors, producers,filmmakers, scriptwriters, illuminators, etc.). However, with some basic notions covering the fun-damental aspects of the digital video creation process, would be enough to face the challenge ofproducing a video prototype suitable for the prototyping stage of a Design Thinking project.

5.3.4 Wizard of Oz prototypes

Finally, there is a technique that combines all the rapid prototyping techniques described in theprevious paragraphs named after the 1939 movie The Wizard of Oz. This name is attributed tothe usability expert Dr. Jeff Kelley, who was inspired by the scene in that film in which the dogToto opens a curtain to discover that the Wizard is not actually such a wizard, but a man whois operating a set of buttons and levers to bring to life a representation of a magical character.This technique, called also WoZ after its acronym, is widely used for low-fidelity prototypingof systems that interact with human users, especially natural-language interaction systems [35][36].
WoZ prototyping is based on a sketch or a rudimentary mockup of the final solution. The pro-totype can be quite simple and be based on everyday or widely available objects to representspecific parts or functions of the final solution. After the prototype has been created, role-play isused to illustrate how the prototype is interacted with. In addition to the sketch or the mockup,a WoZ prototype requires a script with the instructions for the wizard, that is, the person whowill perform the tasks that will simulate the behavior of the final product. The person interactingwith the prototype may or may not be aware that the assistant’s tasks are performed manuallyby a human being rather than by a machine or computer application.
For example, to develop aWoZ prototype of a paddle court telephone booking service that allowsclients of a sports center to make or cancel a reservation, we would first build a tree with allpossible requests of the caller and the responses of the system, trying to take into account allpossible scenarios (cf. Figure 5.7).
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Figure 5.7:WoZprototype of a telephone booking service. The system produces vocal cues, and users interact throughthe telephone’s numeric keypad.

Once the questions and answers tree is built, that is, the actual WoZ prototype, we would invitethe target users of that service to test it. To do this, the person who acts as the wizard wouldstart the conversation by simulating the service’s welcome announcement, and would react tokeypad interactions from users according to the script.
We can see that there are several elements to be considered when developing the prototype,such as the level of exposure of the wizard (i.e., what does the person who interacts with thebooking service know about the hidden assistant?Does they know their existence?), or its role (i.e,what part of an application does the hidden wizard emulate?) We can also utilize this prototypeto study aspects such as the acceptability of the assistant, to streamline the handling of mostcommon situations, or to address issues not identified during the system’s development.
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5.4 Team challenges

We discuss below a collection of prototyping activities designed as competitions among teamsof people. Although these are essentially rapid prototyping exercises, they are really appropriatefor other phases of the creative process, such as, for example, as instruments to promote creativ-ity and the generation of innovative ideas. They can also serve as interesting exercises in teambuilding processes, for example to identify aspects of the personality relevant to teamwork thatserve as a basis for assigning roles.
In addition, these exercises demonstrate that even the simplest tasksmay havemultiple solutions.They help to convey the idea that making mistakes is not a bad thing, and that many times youhave to experiment with multiple alternatives until you reach a final result.
These challenges are based on themanual construction of a structurewith thematerials provided,based on the ideas developed within each group. The challenge nature implies that participantsare facing a competition, and that therefore there must be a reward for the winning group, evenif it is a symbolic one (e.g., a diploma, a bag of candy . . . ). The reward also serves to express thatyou are aware of participants’ commitment to the task at hand.
Each challenge most be adjusted to the characteristics of participants and the selected venue.All proposals can be carried out outdoors, but sometimes an indoor alternative may be moreconvenient due to unexpected weather conditions, such as rain or gusts of wind.

5.4.1 The paper tower

The challenge is to make the tallest tower possible using only newspaper or similar. Participantsare provided with a certain amount of backward press or wrapping paper, and are instructed todesign the tallest tower possible using that paper as the only material, and build it. The use ofany other construction material or joining elements (glue, tape, clips, etc.) is not allowed.
The time available to complete the challenge can vary depending on the specific context in whichthe challenge takes place. A reference duration could be 30 minutes.
The team that makes the tallest tower wins. In the event of a tie, the team that uses the leastpaper wins.
Generous, but not unlimited, amounts of paper are important for this challenge. The idea is thatparticipants do not feel conditioned by the availability of materials to develop their ideas, but donot try solutions based on brute force, such as towers built simply by stacking paper.

5.4.2 The flying egg

The challenge consists of dropping an egg from about three or four meters and get it to landwithout breaking. For this, the teams must build a means of transport for the egg that guaranteesa descent without incidents.
The team that manages to land the egg safely wins. In the event of a tie, the team that makes thetrip slower wins, that is, the team that makes the egg stay in the air the longest. In the event that
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there are no surviving eggs, additional time can be provided for teams to improve their means oftransportation.
To build their vessels, each team has to choose four items from a bill of materials, such as:
I Two rubber balloons.
I Two plastic cups.
I Five rubber bands.
I A block of modeling clay.
I Five toothpicks.
I Five wooden paddles.
I Five erasers.
I Eight clips.
I One meter of rope.

In the example list above, each item counts as one. Thus, a possible combination would be a kitconsisting of two balloons, two plastic cups, five rubber bands and a meter of rope.
Also, a generous amount of chicken eggs is needed. You may limit the number to two or threeper team, or give out unlimited eggs. Alternatively, the challenge could be performed with onlyone egg per team, limiting the total time of the challenge. In this case, if there are no survivingeggs, the team that manages to keep the egg in the air the longest wins.
You also need a stopwatch to measure time (e.g., the timer of a smartphone) and a blackboard torecord times and failed attempts.
Minimum rules must be established to avoid distorting the challenge such as, for example, thatat least 50% of the egg should be clearly visible, and thus avoid solutions that involve wrappingthe egg in shock absorbent material.
This challenge should be carried out abroad. In addition to issues related to cleanliness - thisexercise tends to be a bit messy due to debris generated by unsuccessful attempts - other factorssuch aswind, orography or soil characteristics canmake itmore challenging. In addition, it is easierto find places with enough height to complete the drops.

5.4.3 The tennis ball

This challenge consists of building a structure to guide a tennis ball from a high point, such asa table, to a box or bucket placed on the ground. The challenge is completed by achieving anadditional objective, such as putting the ball in the bucket as many times as possible in a giventime, or achieving a given number of repetitions as fast as possible.
The time provided to build the structure can be around twenty minutes, and the additional timerequired to complete the challenge will depend on the specific challenge that we define. Forexample, if we set a maximum time of one minute and the competition is based on achievingthe highest number of repetitions in that time, the total maximum time will depend only on thenumber of participating teams.
As in the balloon challenge, there are no strict rules regarding the materials needed to accomplishthe task. Among the appropriate materials for this challenge we may propose:
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I Adhesive tape.
I Corrugated cardboard.
I Wooden or plastic sticks.
I Aluminum foil.
I Cardboard boxes.
I Cardboard or plastic tubes.
I Drinking straws.
I Rubber bands.

There are several ways to distribute the materials: each team receiving the same kit; that eachteam may choose a limited number of items from the list as in the previous challenge; each teammay use each item exclusively for a limited time, and then return the surplus to a common deposit. . . This last option promotes more diverse constructions, but you must be prepared to mitigateconflicts that may appear among teams. The absence of adhesive tape or some other bondingelement greatly complicates this challenge.
Before the challenge, the bucket is fixed to the ground at the same distance from the table for allgroups, and it is not allowed to change the position of the bucket or table. In addition, as in theprevious case, rules that help not to distort the challenge should be defined, such as:
I Initially, the ball is placed on the table at a fixed point marked with an X. A member of theteam must push the ball from that point.
I No member of the team may touch the ball from the launching pod until it falls into thebucket. The ball must be in motion by itself from the starting point to its final destination.
I Moving does not just mean rolling; The ball is also allowed to position itself by its owninertia on by means of any other object, standing or moving.
I The ball must be brought to the spot marked with an X on the table before the next attempt.It is only allowed to touch the ball during its transfer from the bucket to the table, or fromthe ground in case of unsuccessful attempts.

The most critical element is to get the ball moving. The above rules ensure the construction ofsome kind of structure and avoid converting the challenge into a basketball game.
This type of challenges require not only building a prototype, but also testing it in a competitiveenvironment. Some teams focus on construction, while others focus their efforts on the actualcompetition. The establishment of roles among the team members is also common, such as aperson appointed to take the ball from the bucket, pass it to a second team member, and a thirdone launches it from the table. That way, precious time can be saved on each try.

5.4.4 The candle trip

This proposal takes time, and also requires a lot of resources, but usually it turns out to becomea memorable experience. Also, it illustrates the prototyping and testing process very well.
The aim is to build a water transport for a lit candle and make it navigate a channel in the shortestpossible time without sinking. Obviously, one or more waterways are required, generally one forevery four or five teams. Each channel should be about three meters long and about 30 centime-ters wide. A depth of two or three centimeters would be enough. Finally, tabletop fan at one endof the channel is also needed.
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As in the flying egg challenge, we will need a stopwatch and a board and marker to keep track ofthe scores.
In this case, the kit of materials may include items such as:
I Sheets of paper.
I Corrugated cardboard sheets.
I Adhesive tape.
I Scissors.
I A cutter or knife.
I A bottle of white glue or universal glue, or a hot glue gun/pen.
I A lighter or a box of matches.
I Clips
I A roll of aluminum foil.
I Wooden sticks.
I Drinking straws.
I Bottle corks.
I Small paraffin candles.

To distribute materials among teams we can follow one of the strategies indicated in the tennisball challenge.
Each group will have about 25 - 30 minutes to build their water transports. The vessels must becapable of carrying a lit candle from one end of the channel to the other. Teams can make asmany attempts as they want, or a limit for the number of attempts may be defined. Before eachnew attempt, minor adjustments are allowed within a limited time (e.g., 1 to 3 minutes).
Before starting the challenge, the fan is turned on. A try begins by placing the vessel with a litcandle on it at the end of the channel where the fan is located. It is not allowed to touch the candletransport after placing it on the water, and the candle must remain lit when the boat reaches theother end of the channel.
Different criteria may be used to assign scores. For example, the winner can be the group thatcompletes the challenge in the shortest amount of time, regardless of the number of attempts.Wemay also take into account the number of attempts or the total navigation time from the startto the finish line.
This challenge can also be carried out using land vehicles, which eliminates the need for waterchannels. In this case, a straight race track of about 3 meters can be constructed using paint oradhesive tape. Besides, the bill of materials may include items that can be used to build wheelsor elements that enable vehicles to slide on the ground.

5.5 Conclusion

Prototyping in Design Thinking is the iterative generation of artifacts intended to answer ques-tions that get you closer to your final solution. In the early stages of a project those questionmay be broad – such as “do my users enjoy cooking in a competitive manner?” In these earlystages, you should create low-resolution prototypes that are quick and cheap to make (i.e., in the
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range of minutes and cents respectively) but can elicit useful feedback from final users, team col-leagues and other stakeholders (e.g., funders, regulators, retailers. . . ). In later project stages, bothyour prototype and questions posed may get more and more refined. For example, a later-stageprototype for the cooking project may be constructed that aims to find out whether users enjoycooking with voice commands or visual commands.
Prototyping and testing are tasks that should be carried out concurrently more than two differentactivities between which the designer transitions. What you will be trying to test eventually andhow you are going to do it are critically important aspects to consider before creating a proto-type.
However, addressing these two activities together also brings in new perspectives. Though pro-totyping and testing are sometimes entirely intertwined, it is often the case that planning andexecuting a successful testing scenario is a considerable additional step after creating a proto-type. Do not assume that you can simply put a prototype in front of a user to effectively test it. Inmany cases, the most informative results will be the consequence of careful thinking about howto test in a way that users are motivated to produce the most natural and honest feedback.
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When you want to determine and understand exactly how people will interact with a product orservice, the most obvious method is to test it in a real environment. In any case, it would be verycumbersome to wait until you have produced something completely finished for people to try itout. Take the example of the newNBA balls that we presented in the Prototyping chapter (cf. Sect.5.3.2, page 60). As we saw then, the most reasonable strategy is to develop simple and reducedversions that can then be used to observe, record, judge, and measure the specific elements ofthe different components of a solution, as well as people’s interactions and reactions. The latteris basically the testing phase.
What we are trying to test, as well as how we are going to test it, are critically important aspectsbefore starting the testing phase. Although prototyping and testing should be interrelated, onmany occasions the careful planning of a test scenario is a preliminary step that should be takeninto account even during the creation of a prototype. It should not be assumed that a prototypecan simply be placed in front of a person for testing. In our opinion, the most informative resultswill come from careful thought about how to conduct the test in a way that will elicit the mostnatural and honest reactions and feedback. Moreover, it may sometimes be necessary to makeintermediate prototypes during some of the previous stages of the Design Thinking process.
In short, once the prototype has been made, we proceed to rigorously test it, but not beforecarefully planning this test.
This is the final stage of the Design Thinking methodology to be discussed in this manual. Inany case, in the iterative process proposed by this methodology, the results generated duringthe testing phase are used to go back and redefine the problem, to try to better understand thecontext in which we develop the solution, how people think, or how they behave.
We can say that we test the prototype with three complementary objectives:

1. On the one hand, we seek to refine the prototype itself to get even closer to the solutionthat the people for whom we develop our project really expect. In other words, the testsinform and guide the next iterations of the project. Sometimes this means going back to thedesign board and retaking any of the previous phases of the Design Thinking methodology.Testing can also help to identify previously unidentified problems.
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2. In addition, we use testing to learn more about people. Tests are another opportunity togenerate empathy through observation and engagement, as unexpected ideas often appear.See if people experience difficulties with the prototype they are testing, the team shouldreview its list of possible solutions and strategies to establish new ways to solve the sameproblems.3. Finally, the tests serve to refine the point of view gained in the definition phase. Sometimes,the tests reveal that not only did we not get the solution right, but we even made a mistakein correctly identifying the problem we were supposed to solve.
The feedback obtained during testing is very valuable. If we do not have a good understanding ofpeople’s needs to carry out their activities and tasks, the iterative design process and solution willfail. Just as with each stage in a Design Thinking process, the tests should provide new insights toimprove understanding and help define or redefine the various problems we face. Therefore, it isnecessary to obtain feedback whenever possible, to test with the people to whom the solutionis addressed, and to analyze the results to determine that it is working well and that it is not thatis going to cause problems.
As we pointed out before, testing sessions are more fruitful when they are carefully plannedand organized. For this we can make use of the tools described in the following sections. Inaddition, we can use the team challenges introduced in the Prototyping chapter (cf. Sect 5.4)to demonstrate the iterative process by which we refine a prototype using feedback from thetesting phase.

6.0.1 Why testing?

The testing phase is the opportunity to present a product to the world, test it in real life and test itin real time. During this phase, the developers have the opportunity to see if they have addressedthe problem in the proper way. In this sense, three different aspects are covered while testing:
I The team can generate feedback from users, specific to the prototype, and this feedbackin turn deepens the knowledge about the users.
I The team will find new ideas to feed into all stages of the process during iterations.
I Finally, observation during this stage is likely to uncover needs that users have never iden-tified before.

In this phase tests are carried out with the prototypes previously made and users are asked fortheir opinions and comments based on the use of the prototypes. This is an essential phase inDesign Thinking as it helps to identify errors and possible shortcomings of the product. Based onthe tests, various improvements to the product can be presented.
Despite being the last phase, the team may encounter several situations that require going backmore than one stage in the process. For example, if the team realizes that the problem is not welldefined, then it is necessary to go back to Definition and start again from there. Otherwise, theteam will most likely go back to the prototyping phase to refine certain details or include newfeatures.
Testing is, therefore, the last phase of a Design Thinking process. It is the “moment of truth”in which we will show the user what we have designed for him. It is the end of a process of
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generating ideas, which have been landed in the form of a prototype. Ideas that have been basedon a previous research and definition that included aspects of special value for the user.

6.1 How to do the testing phase

There is a wide range of testing methods available during a Design Thinking project. At the heartof all methods is the need to test the solutions made real through prototyping. The best is to usea natural environment, that is, the normal environment in which people would use the prototype.If testing in a natural environment is not possible, people will not act in a natural way. In this case,we should try to direct the people who are going to perform the test to perform specific tasks orto act out a specific role when testing the prototype. The key is to get these people to use theprototype as they would in real life, as much as possible.
Several aspects have to be covered in the testing phase. Once fulfilled, the team should plan thetest, assign roles to each member in the context of the testing and properly define how to receivethe user feedback from the prototype.
The main aspects to be covered are:

1. Context of the test: Ideally, the prototype should be tested in a real-life context. For ex-ample, in the case of a physical object, we could ask people to take it with them to use itwithin their normal routines. For a user experience, we would try to create a scenario in alocation that captures the real situation. If it is not possible to test a prototype on-site, wewould look for a more realistic situation by having users take on a function or task whenthey approach your prototype.Performing a test is not as simple as taking the testing subjects and the prototype into thesame room and observing what happens. To obtain the most useful information from a testthere are several aspects that we must take into account.2. Focus on the prototype: The prototype is to be tested, not the people. The prototype shouldbe designed with a central question in mind, a question that will be tested at this stage.3. Plan the context and scenario: As far as possible, the scenario in which the final product orservice is most likely to be used should be recreated. In this way, more information can beobtained about the interactions between the people, the prototype and the environment,and about the problems or new situations that could arise as a result of these interactions.4. Correctly inform test subjects: We have to make sure that the people who are going toparticipate in the test know what the prototype and the test are about, and understandwhat is expected of them. If it is impossible to carry out the test in a real environment, wemust clearly explain the role that each person participating in the test must play.5. Observe and capture feedback: We have to make sure that we do not interfere with thetesting process while recompiling comments or reactions. We must recompile these com-ments and reactions in such a way that we can observe what is happening without interfer-ence.
If we are careful with these five aspects we will be able to extract the maximum possible infor-mation from the testing process. Next, we will discuss in more detail the planning process of atest, and then provide some techniques to optimize the capture of information from the peoplewho participate in the test, that is, to obtain feedback about the test.
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6.1.1 Test planning

As explained previously, testing is not simply showing the user our prototype. It implies carefullylistening, detached from our own ideas and prejudices, to the user’s output. The end of this phasealso marks a turning point and a strategic decision point. We will have to decide, according to thefeedback collected from the user, what actions we are going to take in order to continue to getcloser to the solution that fits their needs and desires.
The moment of testing brings us back together with the user, just as it happens in Empathize. It isimportant to prepare for this meetingmoment. Oneway to do this is to reviewwith the team howthe process has been up to this point. Writing some notes in relation to each of the phases:
I Empathize: Select some of the phrases that the users told us or a feature of their behavior,and see how they relate to the solution we are going to present to them. For example, let’simagine that we have designed an app that allows them to control their expenses, of whichwe are going to show them some screenshots. Before the interview, we will write downsome of the phrases that they told us and that we think have led us to the design of thefunctionalities that we are going to present to them.
I Define: Take note of the focus of action that led to each of the ideas landed in the prototype.Continuingwith the previous example, let’s imagine that one of the action pointswe definedwas “I find it hard to save without motivation”. Among the functionalities we included in theApp based on our ideas, there is one that allows them to choose a “purchase goal”. As theysave, a bar fills in the money they need to reach that goal. This solution connects with theaforementioned action focus. Having all the Action Focuses-Generated Ideas relationshipsin front of us in the validation will help us to better analyze the user’s feedback in relationto our work.
I Ideate: In this case wewill write down the ideas. And how they have been tangibilized in theprototype. During validation wewill pay attention to user feedback. Observing if the powerof the idea has been increased or reduced. From the way it has been landed or intends tobe landed.

Some other important aspects to take into account are those related to organization and toolsto keep track and record of the interviews and feedback received from the users. For instance,some useful tips and tricks are:
I Presentations are fundamental tools in the context of testing. They are useful to correctlyinform the test subjects of what is expected from them, to present the prototype, or evento perform the function of a prototype. They are also useful to collect and disseminatefeedback obtained during the testing process.
I Keeping notes and having a simplified outline of our route can help us to get feedback. Inan orderly way, we will have in front of us the logic of the steps we have been taking. Andwe will be able to compare it with everything the user tells us.
I When talking to them, wemust never forget our main objective: to obtain themost genuineinformation possible to know if we are connecting with their needs and desires. To do this,one fundamental maxim is listening: to understand rather than to sell.
I For this reason, when we show our prototype we must listen. Put aside our desires andexpectations. And remember that the user is at the center of the whole process.
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I Selling is on the opposite side of listening and understanding. And we should not do it.Our efforts should be focused on perceiving the coherence between the user’s words andhis/her actions. In detecting the brakes that arise when interacting with the prototype. Andin answering the questions, always looking for them to lead us tomore information providedby the user.
I As a last point, the ego is the main enemy of listening. It is responsible for blaming the userwhen he/she does not respond as we would like. And the one that can lead us to abandonthe process. Even in cases where the user is not clear, or contradicts himself/herself, wemust put ego aside. And strive to understand the reasons why we are not managing toempathize or connect with the user.
I We should prepare the testing environment so that we can focus on showing the proto-type with a neutral attitude about it. As designers, we may be tempted to give our opinionabout the benefits of our creation, but we must let people experience the prototype anddraw their own conclusions. Avoid over-explaining how the prototype works or how it issupposed to solve a given problem. It is better to let the experience of using the prototypestand for itself. We should limit ourselves to observe without interfering.
I On some occasions it will be convenient to create multiple prototypes, each one with achange in some of the aspects we intend to test, so that the test subjects can compare theprototypes and decide which ones they prefer and which ones they don’t. In most cases itis easier to explain the likes and dislikes of the prototypes when you can compare them.
I We have to ask the people participating in the test to express what goes through theirminds when they are exploring and using the prototype, to speak through their experience.It may take some time to get them relaxed and adjusted to an unusual situation, so it maybe a good idea to talk about an unrelated topic and then ask them questions such asWhat

are you thinking about right now while you are doing this?
I We must always bear in mind that we are fundamentally observers. We pay attention tohow the prototype is used, regardless of whether its use may seem correct or incorrect.We will try to resist the temptation to correct if we misunderstand how the prototype issupposed to be used. Mistakes are valuable learning opportunities.
I In this sense, the questions we ask during the tests are very important, even if you thinkthat we already know what a specific user will answer without the need to ask. We shouldask questions such as What do you want to say when you say . . . ? or How did you feel about

that? and, most importantly, do not get tired of askingWhy?

6.1.2 Assign roles

In order to prove our prototypes in front of an audience there are several ways, after the care-ful planning realized in the previous section, to assign roles in the group to conduct the test.Generally speaking, user testing involves selecting users from a segment of the population andachieving insights about our prototype. However, depending on the agenda, deadlines or bud-get of the project, testing the ideas frequently with as many people as possible is not feasible.Therefore it is also useful to do some prototype testing with people you know, making an effec-tive technique for validating ideas and with minimal efforts. This technique of running a quicktest with 5-6 people the team knows and observing how they use, manipulate and deal with theprototype, is a fast, simple and cheap way to learn a lot of insights.
Another important point to take into account is the type of users recruited for the testing (age,



6 Testing 75

media channels, social channels, etc.) and if you are planning an in-person test or remote test.Selecting a representative group of the population that will be the final users of your prototypeis essential to perform an objective testing. Getting user feedback following carefully the testplanning explained in the previous section is the core of this stage of Design Thinking.
In any case, not only final users of our prototype will play a role in testing, we must select othersas important as those defined. These basic roles are:
I Host or moderator: Provides a short and concise introduction to the context and scenarios.Without much explanation, the user must also discover by himself/herself all the aspectsof the prototype. He/she also guides the questions.
I Players: They accompany the user to create the prototype experience.
I Observers: They just watch and observe the user experience with the prototype and anno-tate feedback.

The procedure in the test should be strictly followed by the members of the team, each of themadhered to the assigned role:
1. Let the user experiment with the prototype. Show it, don’t tell it, just a minimum of in-formation so they can understand it. Don’t explain what it does or any reasoning for thefunctioning of the prototype.2. Let the user vocalize while living the experience. Ask “Tell me what you are thinking while you

are doing this” style questions.3. Actively observe how they use (or misuse) the prototype. Don’t correct what the person isdoing, just observe.4. Always ask questions. It is the most important thing in this phase.

6.1.3 How to get user feedback

Compiling information and comments from people is a characteristic aspect of the Design Think-ing methodology that is of crucial importance in the testing phase. To maximize the benefits ofinformation capture, it must be carefully planned to avoid making mistakes. We can identify sev-eral aspects to be taken into account during the capture of the comments and reactions of theparticipants in the tests.
How to request comments. It depends on the type of prototype that was built. As we pointedout before, it may be convenient to test several versions of the prototype. This facilitates theappearance of critical comments because people tend to abstain from openly criticizing the pro-totypes if only one version is available. When users can choose between alternative versions andallow them to compare the different prototypes and say what they liked and disliked about eachversion, they will get feedback that is more honest.
Choosing the right people. This is necessary to ensure the usefulness and relevance of yourcomments. If you are in the early stages of a project and only want simple and approximatefeedback, testing the prototypes with team members would be sufficient. Towards the end ofthe project, when the prototypes become more detailed and closer to a final product, it will benecessary to test with a wider range of people to obtain really relevant and useful comments.
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Ask the right questions. Each prototype should have some basic questions associated with it thatyou want answered. Before testing prototypes and recompiling feedback, you should be surewhat exactly you are testing. For example, if you want to find out how easy a product is to use,you should orient the testing session to determine that characteristic and focus on discoveringthe positive and negative comments related to ease of use.
I like, I want and what if. This method invites the user to provide open comments with threetypes of statements:
I In the statements I like. . . , it is recommended to the user to transmit the aspects that he/sheliked about the prototype. This provides themwith positive feedback about your prototype.
I In the statements I want. . . , users are asked to share ideas on how the prototype can bechanged or improved to address any concerns or problems.
I In the statements what if. . . , the user can express new suggestions that may not have adirect link to the prototype. This opens up possibilities for new ideas in future interactions.

Keep anopenmind. Many times, testing sessions can reveal key points about previously unknownproblems.
Remain neutral. We must be as objective as possible when presenting a prototype. Avoid high-lighting the positive and negative aspects of the solution or trying to sell the idea. When peopleparticipating in the test express negative comments about the prototype, avoid defending it. In-stead, do more research to find out what exactly is wrong. We must avoid being attached to oursolution, and always be ready to change it, or even abandon it.
Adapt. When testing a prototype, we must adopt a flexible mindset. For example, if we noticethat certain parts of the prototype distract attention from its main functions, we should eliminateor change them to refocus attention on the key elements. In addition, if we see that the scriptplanned for the test session does not work well, we should not hesitate to deviate from it andimprovise to obtain the best possible feedback.
Comments box. A comment capture table (cf. Figure 6.1) is a structured way of organizing thecomments that are compiled from the test sessions. A sheet of paper is divided into four quad-rants:

1. If you label the upper left quadrant with the text “I like” or a “+” symbol: this is where thepositive comments will be noted.2. The upper right quadrant is “Criticisms”, where negative comments and criticisms about theprototype will be captured. We can also label it for example with a “-” symbol.3. In the lower left quadrant there are “Questions”. where you can write the questions askedby the people who participated in the test, as well as the new questions that arose in thetest session. We can mark it with the sign “?”4. Finally, label the bottom right quadrant as “Ideas” or with the sign “!”, and this is where youwrite down any new idea that provoked the test session.
Let the ideas flow. During the testing session you should allow, and even encourage, the peopleparticipating in the testing session to come up with new ideas inspired by the prototype. Forexample, they can ask how the product or service could be improved. We can also reformulatesome of the questions asked by the test subjects and be interested in their own opinion. Forexample, if someone asks about how to charge a new electronic device, we can turn the questionaround and be interested in what would be the best charging method for the new device.
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Figure 6.1: Comments Box. The quadrants collect the positive comments (+), the criticisms (-), the users’ questions (?)and the new ideas (!) generated during the prototype testing

Inspiring stories. Stories are powerful tools to inspire and think of solutions. In this process, oneby one, all team members can share a couple of interesting and inspiring stories they observedwhen testing the prototype with users. When all participants are finished, they can examine thestories that were shared and look for common themes and possible ideas about the users totranslate the inspiring stories into next steps for the project.

6.2 Useful tools

Next we will describe some useful tools we can use in different steps of the Design Thinkingmethodology, including their descriptions, web pages or software to implement these solutions,and some interesting tips about how to use them.

6.2.1 Presentation techniques

Presentations are a fundamental tool within the Design Thinking methodology because they al-low us to transmit our ideas in a structured and very visual way. They are a communication toolthat adapts very well to many different contexts, for example to show a prototype to a personor group of people, to communicate ideas, to give arguments for or against, as a support to givea speech, to distribute tasks among the members of a work team, to coordinate activities, etc.During a presentation we transmit a message to our audience, and in many cases this messagecontains some persuasive element. It can be, for example, a talk about how well our team works,about what a candidate for a job position can offer to a potential employer, whymy project shouldreceive additional funding, or how ingenious our prototype is.
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An effective presentation exploits (in a positive sense) the relationship between the person mak-ing the presentation and the audience. It takes into account the needs of the audience to capturetheir interest, facilitate their understanding, or inspire confidence. For our presentation to bemore likely to succeed, good planning is essential. To begin with, we have to be very clear aboutwhat our objectives are, who our audience is, where we are going to make our presentation, andunder what conditions we have to make it.
Some tools for making or sharing presentations:
I Prezi (http://prezi.com). It provides an online tool for making presentations in a very intu-itive and visual way that requires little technical knowledge. It allows you to create presen-tations with animated transitions that unfold in a single space where the action takes place,moving from one element to another until a route is completed. A free version is available.
I Google Presentations (http://docs.google.com/presentation). Like the rest of Google’secosystem of applications, this free application allows you to create and modify presenta-tions, as well as collaborate in teams and teach them anywhere.
I Impress (http://openoffice.org, http://libreoffice.org). Part of OpenOffice and Li-breOffice, perhaps the most popular open source office suite. It also supports PowerPointfile formats.
I PowerPoint (http://office.live.com). Probably themostwell-known application formak-ing presentations. Like the rest of the tools discussed here, the new versions also supportonline collaborative work and the distribution of presentations over the Internet. It alsosupports OpenOffice file formats.
I Keynote (http://www.apple.com/es/keynote/). Apple’s presentation application for com-puters with MacOS operating systems, very popular among the users of these computers.
I Slideshare (http://slideshare.net). More than a tool to make presentations, it is a socialnetwork conceived as a platform to host presentations and share them in public or private.

In all cases, we can use these tools with our laptop or personal computer, and alsowith ourmobilephone or tablet through the corresponding applications.
Objectives

Why are we making this presentation? We need to be very clear about what we want to achievewith the presentation, and what we want our audience to take away with them. What do wewant our audience to assimilate with the presentation? What action do we want the audience totake after the presentation?
Once we are clear about this, we will be ready to make decisions about the design, style or toneof the presentation. For example, a presentation to sell our project may require a certain aggres-siveness in the presentation of its benefits, and a presentation to apply for additional fundingmay require a more creative approach.
Audience

In general, audiences tend to be heterogeneous. Even if our presentation deals with a specifictopic or a specific project, among our audience there will be people with different experiences,interests and levels of knowledge. To prepare a good presentation we have to ask ourselves ifour audience already has some knowledge or experience about what we are going to present.

http://prezi.com
http://docs.google.com/presentation
http://openoffice.org
http://libreoffice.org
http://office.live.com
http://www.apple.com/es/keynote/
http://slideshare.net
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Having a certain knowledge of our audience will also allow us to relate the content of our pre-sentation to things they already understand or know, so that the speech will be more attractiveand easier to assimilate. In addition, knowing how our audience breathes will give us clues abouthow easy or difficult it will be to convince them of our point of view.
It is not necessary to know each individual person in our audience, but it is essential to havegeneral information about them to make sure that the material is appropriate. If we do not takeinto account the concerns and needs of our audience, it will be difficult for us to capture theirinterest or activate their imagination. For example, we should know our audience well enoughto know if we should avoid or use technical terminology, if we should try to explain abstractconcepts with practical examples, what effort we have to make to contextualize our ideas, etc.
Location

The scenario where we are going to make our presentation conditions to a great extent the waywe relate to our audience. For example, a large theater can create a very formal atmosphere,while a small seminar can create a more informal atmosphere. Making a presentation from araised platform can give an impression of distance from the audience, while proximity to ouraudience in a meeting room can encourage trust and participation. It is important to take intoaccount if it is possible to modify the distribution of the furniture or the equipment of the placeof the presentation, or even if we can opt for a place that adapts better to our needs.
Conditions

On some occasions there are certain conditions that must be met in order to carry out our pre-sentation. For example, we may be asked for a copy of the material to facilitate simultaneoustranslation or for later publication, so that we will have less room for improvisation. Other usualconditioning factors are the maximum time available, whether or not questions are allowed fromthe audience, if there is a maximum number of slides or a graphic style that we must follow.
Pecha-Kucha Presentations

APecha-Kucha presentation is a type of presentation inwhich 20 slides are shown for 20 secondseach. Therefore, a presentation of this type always lasts 400 seconds, that is, 6 minutes and 40seconds.With the Pecha-Kuchamethodologywe achieve concise and agile presentations. In caseour audience has to attend a session with several presentations (e.g., a proposal evaluation board,an award jury, potential clients of certain products or services, an audiovisual pitching, etc.), thismethodology allows us to limit the duration of the sessions and provide all the presentations withhomogeneous conditions.
Mastering the Pecha-Kucha methodology requires a certain amount of practice. Anyway, thereare some ideas that we can take into account:
I Never forget that the conditions are strict, so organize well what you want to transmittaking them into account. For example, if the theme of your presentation can be organizedin 4 ideas, dedicate to each 5 transparencies.
I Try that each transparency transmits a message in itself.
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I Devise an outline for your presentation taking advantage of its format. For example, theoutline could be a two-column, 10-row chart, where the first column is videos and thesecond column is text and/or images (cf. Figure 6.2).
I Try to be visual. Use images to increase the visual clarity of each transparency.
I Write a script for each presentation slide. 20 seconds of narration should be between 30and 60 words, depending on the speed of the speaker. Copy the script in the notes part ofthe presentation and/or in the outline.
I If you include text on the slides, this text should support and complement the narration,it should not compete with it for the audience’s attention. The audience should listen, notread.
I Practice reading the script out loud until you are confident in your presentation. Don’t forgetthat you have exactly 20 seconds for each transparency! Consider recording your presen-tation using the media provided by your preferred presentation application.

Figure 6.2: Example of Pecha-Kucha

6.2.2 Infographics

The word infographics comes as a compound of the words “information” and “graphics”. They rep-resent a graphic and visual way to show information, data, or knowledge with the final objectivethat the information can be seen quickly and clearly. A typical example of an infographic could bea metro subway map, where we can see graphically and quickly all the information related withthe different lines, stops, connections, etc.
Infographics have existed for a long time, first known examples date from the XVII century. Butare in recent years, with the extended use of the Internet, where they have become a mass com-munication method. Tools like Adobe Flash in the early 2000s allowed us to create animationsand present information as infographics. Nowadays we can create them using different tools that
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make use of HTML 5 and CSS3. Also infographics can be included in social media sites, like Twit-ter or Facebook, which has greatly increased their visibility around the world. But they are easilyfound in other types of media, like newspapers and television, to show the weather, maps withinformation, graphs with summaries of data, and a large number of other possibilities.
Parts

We can find three parts in any infographic *:
I The visual part relates with the colors and the graphics, and deals with the way to visuallyrepresent the data.
I The content part is usually based on statistics and facts that can be obtained from differentdata sources.
I The knowledge part is the insight contained into the data that the infographics are present-ing.

Types

The more popular types of infographics are related to different ways to visually represent thedata. Next we will briefly explain them:
I Time-series: is one of the most common forms of data visualization, where we usuallypresent the time in the x-axis and the data to represent in the y-axis, and we can see theevolution of a set of values over time. Examples of time-series infographics are:

• Index charts: mainly used when values are less important than relative changes, likewith stock investors as they are less concerned with price and more concerned withthe rate of growth.• Stacked graphs: represent area charts stacked on top of each other to represent ag-gregate patterns, allowing to see overall as well as individual patterns, but make themdifficult to interpret trends.• Small multiples: an alternative to stacked ones, where instead of stacking the areachart, each series is individually shown, making each sector’s overall trend easier tointerpret.• Horizon graphs: they increase the data density of a time-series ones but preservingthe resolution
I Statistical distributions: are used to discover trends based on how numbers are distributedby means of calculations as frequency, mean, median, and outliers.
I Maps: are the natural way to represent data associated with its geographical location. Inthem we can use different shapes, sizes, widths and colors to help encode information, oreven create distortions in the shape of a region related with the data variable by redrawingthem proportionally to the data.
I Hierarchies: many types of data can be organized following a hierarchy. For example, withnode-link diagrams, following the structure of a tree, we can place the data into branches,allowing us the representation of multiple sub-sections.
I Networking: are used to graphically represent relationships, such as friendships. Examplesof networking infographics are:

* as seen in https://spyrestudios.com/the-anatomy-of-an-infographic-5-steps-to-create-a-powerful-visual/

https://spyrestudios.com/the-anatomy-of-an-infographic-5-steps-to-create-a-powerful-visual/
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• Force-directed layouts: where nodes are represented as repeling charged particles,with links that are used to join related nodes together.• Arc diagrams: are one-dimensional layouts of nodes linked with circular arcs thosewho are related.• Matrix views: have a node in each value in the matrix. By means of color, values asso-ciated with the links can be easily identified.

Tools

An infographic can be easily created using paper, ruler, pen, pencils and markers. But we haveavailable different software or several online tools that can facilitate its creation. Here are some:
I venngage.com (https://venngage.com/blog/what-is-an-infographic/): this web pageprovides several examples, templates that can be used and even design tips that can helpus create our own infographics.
I canva.com (https://www.canva.com/create/infographics/): this online tools allow us toselect into a wide range of infographic templates, customize it with images, illustrations andgraphics, to finally save it and share it.
I infogram.com (https://infogram.com/): this webpage allows us to create engaging info-graphics and reports in minutes with the idea in mind of design with ease, enhanced withcollaboration in real time, and with the final options to download, share and publish online.

6.2.3 Feedback capture grid

Already introduced as a tool on the section of “How to get user feedback”, the feedback capturegrids are an amazing tool to record the information and feedback obtained in the testing sessions,allowing it to be presented in a structuredwaywhich will help us, as developers, understandwhatthe users are trying to tell us. Also the information must be as detailed as possible. To do so wemust encourage the users to explain all their information, feelings and every single detail theyconsider necessary about the prototypes.
Once the feedback capture grids are obtained, even if we have just one for all the users or one foreach user, they will help us to find common ideas, demands or problems from the users, as wellas to visualize their priorities. We can even cluster similar ideas or patterns inside them, givingus hints on how to solve the related problems.
How

Next we present a list of steps in order to use a feedback capture grid:
1. To start using one, we should divide a sheet of paper into four quadrants. Any surface todraw on will do, as a whiteboard, or an online document using one of the many feedbackcapturing grid templates that we can find online.2. There is no general consensus of what to put in each quadrant, but one generically usedcould be:

I Worked (or likes, +): on the top-left quadrant, we will write here the positive feedback,i.e. the things that have worked.

https://venngage.com/blog/what-is-an-infographic/
https://www.canva.com/create/infographics/
https://infogram.com/
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I Change (or criticisms, -): on the top-right quadrant, we will capture here the thingsthat must be changed, the negative feedback and the criticisms about the prototype.
I Questions (or ?): on the bottom-left quadrant, we will write here to types of questions:1) the ones that the users have asked, and 2) the ones that the test session raised, theones that we still have.
I Ideas (or !): on the bottom-right quadrant, we will write here the ideas that the testingsession with the users has sparked.

3. It is interesting to write in all the quadrants, at least a few notes. If you see that we arenot obtaining enough feedback in one of the quadrants, it is recommended to guide theconversation with users to the corresponding topic of the quadrant.4. Evaluate all the feedback capture grids obtained with your colleagues and discuss them inorder to resume all the information and feedback received.5. As we have emphasized during all this book, Design Thinking is not a linear path to finda solution to a problem. With all the information received in these previous steps of thefeedback capture grid, you should go back to one of the previous Design Thinking phasesin order to iterate to find a better solution that addresses the new information receivedduring the testing phase.

6.2.4 Storytelling

Storytelling is yet another of the great tools that we can use in different phases of the DesignThinking process. In the testing phase, we can find use for it in two moments:
1. When introducing the users to the testing phase, we sometimes need to make them under-stand what they are testing, why they are testing it and where is the test taking place. Allthese can be done in a more appropriate way by using the storytelling tool, that just simplyexplaining the situation.2. When we have done the interviews with the users and we need to share the data withthe rest of the team not present in those interviews, an introduction using storytelling canfacilitate the team to collaboratively understand the information and insights obtained inthose interviews. In it, each teammember present in the interviews shares their experienceand observations in the interviews as a story, while the rest of the team take notes relatedto the stories.

Storytelling for the users testing

In the first case, we need to give information to the users that are going to test our products. Wemust make them feel informed, to know a little bit about the product, as well as comfortable, asif they were testing the prototypes in their location they are designed for.
One way to make the users feel involved in the testing is using a storyboard as visual illustrationof thewhole process for the users: a little bit of background, a short introduction to the prototypeand a sense of information about the location where it is being tested. In this last case, if we havethe chance to adapt our location to look like the real location where the product will be used,we should do it without thinking twice. Doing so the users will feel more integrated in the wholetesting process.
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Then, continuing with the storytelling, the members of the group can use a little bit of role play, inorder to act out the experience to the users that are going to be involved in the testing with theobjective of giving them a better understanding of the prototype we are presenting. Apart fromthe role of the interviewer, we can think in a role of a presenter, which introduces the testingphase, a role of facilitator, which helps the users during the testing phase, and a role of observer,which watches the user experience and annotates feedback.
As the final phase of this storytelling we will have the presentation of the prototypes, to whichthe users will arrive with a sense of immersion into the process that will improve and facilitatetheir experience. All this usually means for the team of developers to obtain more informationabout their prototypes in the interviews, which will lead to a better change to improve them.
Storytelling the interviews with the users

In the second case, storytelling works better just after the interviews with the users, when thememories of such activity are still fresh. This storytelling is going to be based on all the datacollected during the interviews. The members of the team present in the interviews recountseach one of them, highlighting the observations and information that stood out. The rest of theteam takes note of everything down. Once all interviews have been shared, the team gathersto share their notes and to find groups of them that have something in common. Once we havefound those groups with things in common, it is necessary to identify a headline for each of them,as it should give us good insights of the information obtained in the interviews to the users.
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Glossary

D
Design-Challenge A question that frames the problem field and serves as a starting point for aDesign Thinking project.
Design-Thinker A person living and working with the Design Thinking mindset.
Design-Thinking-Process Consists of 6 steps: understand, observe/empathize, define point ofview, generate ideas, prototype and test. The process is non-linear and iterative.
I
Ideation Is what happens after teams truly understand a user and her needs and generate ideason how to help her. Any idea or a combination of ideas can potentially become a futuresolution. In Design Thinking, it is essential to separate the generation of ideas and theirevaluation.
Iteration The act of returning to steps in theDesign Thinking process flexibly (i.e. in varying orderbased on needs) and multiple times in order to learn, revise, refine, or experiment, and thuscome to a better result.
M
Multidisciplinary-Teams Teams consisting of 4-6 people who differ in such aspects as their pro-fessional expertise, job functions, seniority levels, background, gender, and culture.
O
Observe-Empathy The team develops empathy for the user through qualitative design research.Methods such as interviews, observation of behavior or immersion (to put oneself in theshoes of the user) allow deeper access to the user.
P
Point-of-view Defining a point of view is the process of reframing a design challenge into anactionable problem that incorporates and synthesizes key learnings from the research.
Prototyping A craft that transfers ideas and assumptions into a tangible form that both the teamand the users can experience and react to. Prototyping in teams is not only a highly creativeand generative experience but also a unique way to connect minds in a playful manner.
S
Synthesis Is the art of connecting the dots. Once a design thinking team has accumulated numer-ous data from observing users, their task is to make sense out of these data by arrangingand rearranging them in a meaningful order that inspires them for future solutions.
T
Testing It is crucial for iteration in the Design Thinking process. A prototype is a representationof the current knowledge and assumptions of the team. Testing them – that is, setting upscenarios in which the user can experience and interact with the prototype, as well as givefeedback – is a crucial step in learning more about the idea, assumptions, and the user, andis often the basis for further iteration.
U



Understand The team exploits the problem space with various methods and asks themselves:What or who has what needs and problems with relation to the challenge at hand? Whatsolutions are out there already? Real understanding of a problem comes before the solutionto a problem.
User-centric A way of working in which the user with his or her needs, wishes and problems isthe focus of (innovation) efforts.
W
Warm-Up An exercise that gets a team into a mental or physical state appropriate for the workphase that follows. It is often used at the beginning of the day or after the lunch break toraise energy levels. In the training context, it can also hint at the training content to follow.
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