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ABSTRACT

In this paper, we present a new original method to generate user requirements, Persona Logical Thinking (PLT).
Because this method combines several ways of reasoning (empathetic thinking and logical thinking), we
hypothesized that it would be particularly efficient for multidisciplinary design teams. To test this assumption, we
compared PLT to an empathetic method and to a logical method for generating user requirements for tablets in the
education field. We organized working sessions of 60 minutes with 4 designers (from student population of
engineers, industrial designers and ergonomists). Nine working sessions were conducted with a total of 36
participants (21 males and 15 females aged 25 years old on average). To evaluate the effectiveness of the three
methods, we collected two variables: quantity and originality of user requirements, classified into three categories
(User's Needs, Product Functions and Technical Solutions). Our results show that teams were more productive with
PLT for the generation of product functions (examples: thinness, being powerful, long life battery...), including
original functions (be recyclable, be resistant to chemical substances...). These preliminary results being promising
for improving the innovation process, we discuss the future steps that would be necessary to validate our method.
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INTRODUCTION

According to Aoussat (1990), the design team is usually multidisciplinary with experts from different domains such
as engineering, industrial design, ergonomics or marketing. Each domain and each expert has his own skills
(knowledge, point of view, tools and methods...) and it may sometimes prove difficult to share knowledge within the
team. Some studies have already been conducted about difficulties to speak in group (Diehl and Stroebe, 1987),
about the impact of personality (Bouchard, 1969) and also on the level of expertise of participants (Bonnardel and
Marmeéche, 2005). To improve knowledge sharing and increase the efficiency of the design team, it is desired to use
methods that enable the expression and combination of everyone’s viewpoint. Our PLT (Persona Logical Thinking)
method was designed for this purpose. It relies on two existing methods from different field: the "Persona" method
used in Marketing and Ergonomics (Pruitt and Grudin, 2003; Pruitt and Adlin, 2006) and the "EPMcreate" method
used in Engineering (Mich, Anesi and Berry, 2005). These methods are based on opposite ways of thinking:
empathetic thinking (Persona) and logical thinking (EPMcreate). We believe that these types of reasoning will have
an influence on the processing of user requirements. Therefore, we created PLT as a hybrid method based on the
Persona and EPMcreate.
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STATE OF THE ARTS

Persona

A Persona is a concept created by Cooper (1999) and developed by Pruitt and Grudin (2003) and Pruitt and Adlin
(2006, 2010). It is a fictitious person representing a category of future users. For Blomquist and Arvola (2002), “a
persona is an archetype of a user that is given a name and a face, and it is carefully described in terms of needs,
goals and tasks”. Information about future users is supposed to create a sense of empathy to help the design team
refine the concept and the future product. This process allows feeling and interpreting action, thought and emotion
of the users that are represented (Bornet and Brangier, 2013).

EPMCreate

EPMcreate (Elementary Pragmatic Model Creative Requirements Engineering TEchnique), is a method used to
generate solutions to a problem. This method is based on logical thinking and allows designers to take different
combinations of users viewpoints in order to identify their requirements (Mich, Anesi and Berry, 2005; Sakhnini,
Mich and Berry, 2012). Ideas are generated in mini brainstorming sessions. In each mini session, the workgroup
tries to adopt a different viewpoint. For example, with two users there are 16 mini sessions, corresponding to 16
combinations of viewpoints using Boolean operators: OR, AND, NOT... In the first step the workgroup generates
requirements which are common to user 1 and user 2 (AND), in the second step it generates requirements of user 1
that do not concern user 2 (AND and NOT), etc.

EXPERIMENT

Hypothesis

The Persona method is used by marketing and ergonomists experts. It generates qualitative ideas because it allows
designers to identify with users through the creation of complete profiles. EPMcreate method is used by engineers. It
allows a logical reasoning by combining the viewpoints of users. It bootstraps the generation of user requirements
independently from each one’s capacity to identify with users. Our PLT method is a combination of these previous
methods, including full profiles of Personas as well as the list of questions from the EPMcreate. PLT aims to give all
team members the opportunity to contribute to the generation of user requirements with his own capacities:
empathetic and/or logical thinking mechanisms. In this respect, PLT is expected to be more efficient for
multidisciplinary design teams than single-mechanism methods (empathetic-only as Personas or logical-only as
EPMcreate).

Methods

In our experiment, we asked the participants to generate user requirements for tablets in the education field, in three
conditions: Persona condition based on empathetic thinking, EPMcreate condition based on logical thinking and
PLT condition based on both types of reasoning. We hypothesized that the latter would be more efficient for
multidisciplinary design teams. For the Persona condition we designed 4 personas: Tim, who is a lower high school
student, Julie a University student, Myriam a lower high school teacher and Marc an upper high school teacher
(figure 1). Participants had to immerse themselves into these personas and generate requirements for each profile.
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Tim est un garcon de 14 ans qui habite Paris. Comme
son pére il adore les nouvelles leolmnlnqm [} pollMl
chez lui de
=== ordinateurs, consoles ds,rallx vidéo, Imma-ulnina.. [}

utilise d’ores et déja un Ipad chez lui et attend avec
impatience l'introduction de la tablette ' UNOWHY
dans son établissement seolaire.

Tim est o adolesoent de son temps, somme ses eopains l adore les nouvelles feshnologies kdéphone porfable, jeux
vidéo..). I vit aves ses parents, Sylvie et Paol, dans Ie 15¢ arrondissement de Paris, I est actvellement soolarisé en
lasse de 3c ot sounaite sontinser dans les léres ssentiiques somms son pre,ingéniou informatisin ds formation.
Tim tilise Foutil i ique depuis |'dge de 5 i t s servir de son IPad Torsqui est chez hi.
Cet outil lui permet de dinloguer avee ses amis Ivia Skype, de jover & de nombreux jeux Infinity Blads, Angry Birds. et
de oonsuHter des fchiers audio et vidéo : « ¢est un outil fout en un, e sorte de Gouteau Suisse informatique » nous
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—— H 31 ans
T Myrlam Professeur de Biologie

Myriam est professeur de Biologie au collége
Augustin Thierry de Blois. Son établissement prévoit
de g'équiper en tablettes tactiles d'ici la fin du mois.
Motivée par cette nouvelle expérience, elle modifie
ses cours pour utiliser le mieux possible ces
tablettes.

PRESENTATION DE MYRIAM

Myrian est une jeune professeur edibataire ef sans enfant de 31 ans. Gela fait maintenant 5 ans quelle enseigne Ia
biologie au Collége-Lyeée de Blois, « je connais trés bien oeFte ville, 'y suis née et J'ai grandi dans la région, mon pire
travaillait ohez Poulain, vous savez, le shaoolat | ». Passionnée par son travail elle retrouve ses colligues enseignants
au moins une fois par semaine a Vextérieur de ['établi «a four de rdle on sTnvi autour d'on
repas, on peut diseuter travail plus librement, mais pas sevlement, il W'y a pas que le fravail dans |a viel ». Myriam
est depuis Fenfanee infriguée par le monde végétal ef animal, « jai eu mon premier microsaope i 7 ans ». Elle posside

rapporte-il. Ayant I'esprit vlf et eurieux il est toujours & latfut des nouveaux gadgets sur le marehé, mais Tim Waime

st ol el e iRt chez elle des centaines d'ouvrages sor | question, « lorsque 'ai su que toute sette connaissance pouvait tenir dans

wne tablette tactile, je m'y suis tout de suite intéressée ».

SES PROJETS AVEC LES TABLETTES

Pans son établissement soolaire Tim utilise Vinformatique dans deux situations : en cours de langue et en technologie.

Ves idées pour ses dleves, Myriam en a des centaines, « il existe des applieations intéressantes pour los déves comme
les logiiels inferactifs : Systime Solaire, Gorps Komain ou Atomes.ils compléteront bien les manuelss. Laspeot lodique
est important pour elle: « dans I'ére du tout numérique, les enfants sont plus réseptifs i oe type doutils,
I'apprentissage ne pourra quen éfre meilleur 1. Selon elle, il West pas fovjours simple de maintenir Iattention des
dléves : permuter de femps en temps los méthodes traditionnelles avee eet outil de travail povrrait mainteni la
motivation des dlives.

- Le laboratoire de Jangue est Fordinateurs et de sasques depois 2010, Il permet le travail sur des fiohiers audio et
vidéo Hextes & trous, questionnaires.). Tim peut aérer son rythme de fravai lors des entrainements, pour loi cest une
grosse évolution par rapport au cours sur eassettes quil a conmu lors de sam arrivéz en elasse de 2. Selon loi

« 'apprentissage sera encore plus simple » avee larrivée des tablettes (plus de logiciels, fravail 4 Ia maison..).

-1 et de Fannée consistent en la construstion dun protatype de borne iternet. For oela différents
Togisiels sont utilisés lguide des astomatismes, DAO/CAD.. . Tim appréei Jes oours de ie car il apprend
beauoaup sur oe qul voudrait faire plus tard ef surtout paroe quil erée lui-méme les produits | Cependant il pense que
certains logiciels ne pourraient pas foroément &fre adaptés pour les Tablettes Ivitesse de traitement limitée, manque de

piriphérique.). H STORY-BOARD : Les plus et les molns des tablettes

Le travall collectif est aussl auceur de sa réflexion, « je veux
qu'lls pulzzent Travalller enzembie, il ex1 horz de question que lex

‘Tablerres le = Bes fravaux
aves AlrMioroPad (miorosoope & brancher sur |a Tablstie) sant
préyu durant Pannée,

Cependant somme ses colligues Myriam a quelques eraintes ;
<« valz-je avolr |e contrtle toral de oe qui est falr sur les
tablertes ? . Lc: dérives comme Iumlm'llll Internet non

Tous les matins Tim prend le buz de Tim apprésie beauvaup les cours . s
7h39 & Farrts - $1-Martin - qui se solentifiques, partloultérement la L sk Vit 28 dfoemd ru rrgariict duram | & appréhensions mentionnées dans e
sifue en bas de ohez lul, technologle, m::'. m:u V'ouril Ia 1444 ou en jouant aux jeux vidéo, l:llrllnm‘:luum_num ‘appréhe me; ans les

Figure 1. Two personas, Tim and Myriam developed in our study.

For the EPMcreate condition we conducted 30 mini working sessions for 4 users: a lower high school student, a
University student, a college professor and a high school teacher. Contrary to the Persona condition, these categories
of future users were neither personified nor illustrated. Participants were asked to answer the following questions (2
min / mini session):

-Session 1: What are the requirements for a University student?

-Session 5: What are the requirements that are common to a University student and a lower high school student?

-Session 11: What are the requirements specific to a University student and that do not concern a lower high school
student?

-Session 23: What are the requirements which concern neither a University student, nor a lower high school
student?

-Session 29: What are the requirements that are common to the four categories of users?
-Session 30: What are the requirements which concern none of the four categories of users?
Finally, the PLT condition was a combination of the two previous ones. The personas Tim, Julie, Myriam and Marc

were introduced to the participants and integrated into the 30 mini working sessions:

-Session 1: What are the requirements for Julie?

-Session 5: What are the requirements that are common to Julie and Tim?
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Procedure

We organized working sessions of 60 minutes with design teams composed of engineers, industrial designers and
ergonomists. Nine working sessions were conducted with 4 participants each (i.e. 36 participants including 21 males
and 15 females, aged 25 years old on average) to test our three experimental conditions. The first condition
(Persona) began with a brief reading of the first persona, followed by free generation of user requirements by the
participants. After 15 minutes they read the second persona, etc. In the second condition (EPMcreate) each question
took 2 minutes (60 minutes in total). In the last condition (PLT), the session began with reading of the four personas
and after that, the 30 questions were asked. In all conditions, ideas were expressed by speech and an animator was in
charge of noting the requirements on a flipchart (figure 2).

Figure 2. Snapshot of a working session.

We collected two kinds of variables: quantity and originality of the production, which are common criteria for the
evaluation of creative production (Osborn, 1948; Jaoui, 1990; Casakin and Kreitler, 2005; Bonnardel, 2006).
Originality, which is important in innovation projects, was measured by collecting unique requirements appearing
only once in all groups’ production.

RESULTS

The whole corpus contained 1116 requirements. After cleaning duplicates in each group’s production we retained
945 ideas. Regarding quantity, there were 340 ideas in “EPMcreate” condition (113 ideas in average per group), 322
ideas in “PLT” condition (107 in average) and 283 ideas in “Persona” condition (94 in average). Regarding
originality there were 232 ideas in “EPMcreate” condition, 222 ideas in “PLT” condition and 206 in “Persona”
condition (figure 3). The median test performed with SPSS shows that the difference between the three conditions
are not significant (p=0,638).
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Persona

EPMCreate

PLT

ORIGINALITY

RAW DATA

232

222

Figure 3. Raw data about Quantity and Originality.

The requirements were categorized as User’s Needs (e.g. “enable the students to discuss with the teachers”, “allow

» o«

personalization”, “support group work”, “allow book reading”...), Product Functions (e.g. “be thin”, “be easy to

» o«

use”, “have powerful processor”, “be waterproof”...) and Technical Solutions (e.g. “include an agenda”, “include
» ({31

games”, “incorporate a USB port”, “feature the school plan”...). Figure 4 shows method productivity for these three
categories.

User’s Needs Technical Solutions

EPMCreate EPMCreate EPMCreate

Figure 4. Distribution of requirements by conditions.

The median test shows that PLT was significantly more productive for the generation of Product Functions (p=
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0.043) and EPMcreate was significantly more productive for Technical Solutions (p=0,043). Regarding originality,
"PLT” method also enabled the teams to generate more original Product Functions than the other methods (p=
0.043). The other differences are non-significant. These results suggest that PLT improves productivity in the
generation of Product Functions, including original functions (e.g. “be recyclable”, “be resistant to chemical
substances”...) which could drive the innovation process.

For fairly interpreting the abovementioned results, we should mention that the total duration of the working sessions
in the three conditions was 60 minutes, including the instructions. In this respect, Persona and PLT methods might
be a bit at disadvantage compared to EPMcreate, given the time necessary to read the personas. Indeed, reading of
the four Personas takes about 10 minutes in the working session. In the EMPcreate condition, without this
preliminary phase, more time was allocated to requirement generation. If we transform the data so that the time for
requirement generation is equivalent in all conditions, the results change: PLT appears globally more efficient than
the other methods (p=0,043) (figure 5).

Persona

EPMCreate

ORIGINALITY

267

Figure 5. Transformed data about Quantity and Originality.

CONCLUSION

We have created a method particularly efficient for multidisciplinary design teams, that is using two kinds of
reasoning: empathetic thinking and logical thinking. To test the efficiency of our new original method (PLT), we
carried out experimentation with three conditions (“Persona”, “EPMcreate” and “PLT” conditions). Participants had
to generate the requirements of future users of tablets in the field of education during 60-minute working sessions.
These requirements were classifies as User's Needs, Product Functions and Technical Solutions. Our preliminary
results show that our method seems promising to support the innovation process. “PLT” allows designers to
anticipate user requirements in the fuzzy front-end of a design project, before validating and extending use analysis
with end-users. We are now investigating PLT performance as assessed by end-users, by having them rate the
usefulness of the requirements that were generated in this study. Finally, our method was fairly well welcomed by
designers (4/5 on satisfaction scale).
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