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Cross-cultural and interdisciplinary collaborations are increasing in all sectors, from
companies to universities. As a consequence, design teams are becoming more and
more heterogeneous; it thus becomes fundamental to improve teamwork for
heterogeneous teams. Designer’s interpretation ability is a fundamental skill, but it
might be strictly connected tothe designer’s personal experience and can, therefore,
be strongly biased. Are design students aware of this? If not, how can they be
supported to manage diversity? In this paper, we first introduce our research that is
aimed at better understanding the role of biases in the design process and in
heterogeneous teams. We afterward present the development of a web-based tool
designed toimprove design teams’ dynamics by making students more aware of their
biasesfromthe beginning of the design process. The results of the tool testingon 79
students of two different classes of a Design Studio Course are presented and
discussed.

design tool, heterogeneous teams, biases, mutual understanding

1 Introduction

In today globalized and complex world, cross-culturaland interdisciplinary collaborations are
increasingin companies, universities, and institutions. Designisalso movinginthis direction, bothin
the area of education and profession. Design teams are becomingincreasingly heterogeneous; it
thus becomes fundamentaltoinquire about how toimprove teamwork for these teams.

Indeed, while common thought patterns and abetterchance to understand each otherexist
amongst people sharing the same cultural background, heterogeneous groups of people are
characterized by a high variety of viewpoints and, therefore, have complexdynamicsthatlead to
major misunderstandings.

Beinga group of design researchers of aninternational university, we teach in a multidisciplinary
and multicultural environmentand, therefore, have first-hand experiences of the effect of diversity
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inteamwork. As educators, we observed that the high variety of different viewpoints that defines
the profiles of our postgraduate students canimpact theirteamwork to a pointthatrequire support.

In this paper, we present the tool we are now developingand testing to overcome biasesin
heterogeneous teamwork. The first testing activity was carried outin a Master of Science course,
where students come from all continents and from different fields of expertise.

We acknowledged that, when the team members share many cultural patterns, itis quite easy to
accept some assumptions forgranted. Itis natural to think that “everybody in the team knows what
this means or whatthis is”, but it is quite inaccurate to assume that some ideas are universally
understandable. However, this natural attitude becomes problematicwhen the teamis highly
heterogeneous because personal meanings can differ conside rably amongteam members. If not
well managed, this lack of understanding can be frustrating. On the otherhand, it can also be an
effective way to experience the subjectivity of interpretations. Indeed, each designer necessarily
filters what she observes (context, user, interactions) through a personal point of view and most of
the time, designers have their preconceptions about design objects. As aresult, teams’
heterogeneity can be considered either as positive or negative for the design process because from
onesideitleadsto avariedrange of ideas, butit also leads to many misunderstandings.

All these considerations brought us tothe following question: how can we ask students to “think
outside the box” if they do not know in which box they are thinkingin? Each person's mind-setis
builton personal biases and first-hand experiences.

We verified the need to effectively manage cultural differences during the design process to
enhance teamwork. We observed that design students do not exactly know w here the limit of their
interpretation of reality lies until theyare confronted with acompletely different one. Designers'
interpretation ability is afundamental skill, butit might be strictly connected to the designer’s
personal experience and therefore strongly biased. Are the design students aware of this? If not,
how can we supportthem?

In this paperwe introduce our research regarding biases managingin design education. This
research startedin 2016 and led the teamto develop aweb-based tool to overcome designers’
biases. The research output described in this paperrefersto the making of a latest prototype, tested
inthe currentacademicyears started September 2017 in two parallel design studio courses.

2 Literature review

While setting the basis of our research, we investigated three areas of interest, from the more
general tothe more specific, all strictly connected with the issue of managing adesignteam. Firstly,
a general overview on decision-making willbe presented. Then, teamwork practice in the design
field willbe briefly discussed. Finally, the issues related to biasesin heterogeneous designteams are
presented.

2.1 Decision-making: is teamwork effective to overcome biases?

To make good decisions has always been by farone of the mostimportant goals of the
organizations; human behaviours within the decision-making process are thereforeacrucial topicin
the field of teamwork science. Consequently, inthe early days of this field, researchers tried to
describe cognitive processes behind the individuals’ ability to make choices (Larrick, 2016).

Heuristic processes, which could be defined as ashortcut to memory, are identified asthe main
drivers of individuals’ decision-making (Kahneman, 2011). In other words, the human brain usually
relieson memory whenitcomesto makingdecisions. Even though heuristic processes frequently
work well in everyday life, they can howeverlead to wrong assumptions when decision-making
concern unusual problems. Moreover, the lack of awareness of the heuristic processes leads to the
tendency of people to ground decision on a biased set of evidence (Larrick, 2016), which are called
cognitive biases. Cognitive biases are defined as “the deviation of rationality in judgment, whereby



situations may be represented in asubjective way” (Haselton, Nettle, & Murray, 2005). The
extensive literature about cognitive biases in the fields of cognitive psychology and strategic
management suggest that cognitive simplification and biases play acrucial role in strategicdecision
making.

The existence of cognitive biases explains the rising importance of teamsin organizational
managementas well, because agroup of people can have access to a highervariety of experiences
and therefore to awiderrange of data (Kahneman, 2011). In hisreview, Larrik (2016) suggests that
the heterogeneous composition of the team improves the decisional process because of two
principles. The firstisthat of error reduction, because the introduction of multiple viewpoints
produces different errors that statisticallybalance each other. The second isthe principle of
knowledge aggregation; diverse people will bring up different knowledge which will allow abetter
understanding of agiven decision (Larrick, 2016). For these reasons, inthe recent decades teams
have become the strategy of choice when organizations are confronted with complex and difficult
tasks (Salas, Cooke, & Rosen, 2008). The team can be defined as a social entity in which two or more
individuals socially interact (Kozlowski & Ilgen, 2016) and the decision-making can be defined as one
of the mainresults of team’s social processes (Larrick, 2016).

Itisinterestingto understand the socio-cognitive processes through which the team builds ashared
conceptionof an issue. The shared cognitionis built thanks to communicationamongteam
members and the crucial attitude to reach this goal is mutuality, which means that the teamisinan
environment where all members can potentially contributeand be listened to by others (Barron,
2000). In otherwords, each viewpoint brings valueto the shared cognition building process. Hence
this processisenhancedif all the members are willingto build a mutual understanding. Mutually
shared cognitionis developed when an agreementis reached around the co-constructed
understandings (Van den Bossche, Gijselaers, Segers, & Kirschner, 2016).

In our research, itisassumed that processes to build mutual understanding and share cognition
should be implemented from the very beginning of the team activities. Thisaspectisidentified asa
boosterforteamwork efficiency becauseitleadsto more re spectful dynamics.

2.2 Teamwork and Design

Design can be described as a “social process of interaction and negotiation between different
participants who each bringto bear theirown ‘object world’” (Cross, 2011). By using these words,
Cross highlights the subjectivity of the design process which needs the participants’ interaction and
negotiation to succeed. Since design teams’ dynamics are gathering a massive importance within
designresearch, many socio-cognitive and behavioural processes related to design thinking have
beenanalysed. Two of them raised ourinterestamongthe others: design-by-analogyand design
fixations.

Design-by-analogy is highlighted as one of the mostimportant processes thatregulate designers’
thinking. Designers tend to make analogies duringidea generation, which means thatthey use their
experiencestofind solutionsto actual issues. This process seems toimprove creativity (Toh & Miller,
2015), but still there isalack of understandingabout how much those analogies are accessiblein
heterogeneousteams (Christensen & Ball, 2016).

The second fundamental aspect of designers’ behaviouris design fixations.

Design fixation is a state in which someone engaged in a design task undertakes a
restricted exploration of the design space due to an unconscious bias resulting from
prior experiences, knowledge orassumptions. (Crilly & Cardoso, 2017, p. 6)

Fixationis neitherdefined as something good or bad for the design process, butitseemsto be
unavoidable (Crilly & Cardoso, 2017). Moreover, it is described as an unconscious behaviour whichiis
always present (Cardoso, Badke-Schaub, & Eris, 2016).



Both design fixations and design-by-analogy could be interpreted as the result of previous designer’s
experiences. These two socio-cognitive processes suggested us thatthe problem-solution framing
within the design process could be highly influenced by self-constructed preconceptions. As much as
cognitive biases are unavoidable factorsin decision making, the pre-conceptual ideas, thatwe call in
thisresearch “biases”, seemto be presentand relevantin designteams’ dynamics.

Indeed, according to Krippendorff (2005) the way designers understand the world is not different
fromthe wayinwhich otherpeople are influenced by their subjectivity. Designers should develop
the skill of understanding of others’ understanding. We do advocate that this skill could be
implemented first with co-workers, leading at the same time to the construction of the shared
cognition and mutual understanding among team members. This practice could alsoimprovean
efficient communicationin the team, whichis highlighted as fundamental in design collective
processes as well (Wardak, 2016).

However, the design teamwork research often focused on the observation of teams during the
decision-making moments. Referring to the Double Diamond mapping of the design process made
by the Design Council, decision-making mainly takes place in the convergent parts of the scheme
(Design Council, 2007).

What is the role of divergent thinking in decision-making? This first stage of design thinking lays the
basisforideageneration, because the designeris exposed to stimulus that later will possibly have a
role inthe analogical reasoning (Mougenot, Bouchard, Aoussat, & Westerman, 2008). Designer’s
subjective experience is afundamentalelement during the discovery research (Mougenot, et al.,
2008). We think that this leads tothe unavoidable fact that designers’ cognition acts like afilter
duringdivergentthinking, while designer observes and tries to deeply understand the design issues.
Divergentthinkingis therefore necessary to shape the ground where decision-making takes place, it
isthus a crucial phase for the team to build shared cognition because designers could have different
perspectives and biases while observing users and contexts. Itis therefore important forthemto be
aware about the subjectivity of theirinterpretations.

2.3 Heterogeneous design teams: the challenge for the future.

Duringthe last decades, design studies moved from analysing the individuals to analysing
homogeneous teams (D’souza, 2016). Recently, the interestis shifting on heterogeneous design
teams, especially becauseinterdisciplinary collaborations increased. Some principles to foster
interdisciplinary teamwork could be summarised as:

e Fostering appreciation and unifying activities

e Recognising, acknowledging and embracing difference in approach

e Challenging of assumptions

e Synthesising ideas via alternative forms of communication
(Maciver, Malinsa, Kantorovitch, & Liapis, 2016, p. 14-15)

Indeed, the role of individual variation in background knowledgeis vitallyimportant for attaining a
full understanding of the biases of team members, which influences the effectiveness of teamwaork
(Christensen & Ball, 2016). Consequently, research on knowledge-sharingin interdisciplinary teams
has also ariseninthe designfield. The knowledge-sharing literature demonstrated that a potential
for designteamwork exists in the exchange and integration of previously unshared domain
knowledge (Christensen & Ball, 2016).

Nevertheless, Maciver etal. (2016) principles can also be effectivein otherkind of teams, for
instance in cross-cultural and demographically diverse teams. Indeed, the internetand the
globalization has transformed ourworld into an international marketplace. Even though teamwork
science paid very little attention to culture inits early times (Zeynep & Gelfand, 2012), increasing



globalization pushed the field to an era where culture research is becoming an emergent field of
scholarlyinquiry (Larrick, 2016; Salas, Cooke, & Rosen, 2008). Several design tools have been
developed to manage divergentthinking to understand users coming from different backgrounds
and contexts (i.e. IDEO.org, 2015). Nevertheless, cross-cultural research inthe design field seems to
be quite exclusively related to designer-userinteraction (i.e. Plocher, Rau, & Choong, 2012) and is
rarely discussed during design teamwork itself.

Some authorsunderlined the importance of cross-cultural collaborationsin designer’s education (i.e.
Hoyos, Scharoun, & Poplin, 2015; Peifa, Conesa, Hassan, & Ballester, 2009). The interestin this topic
isrisingsince academicstudies are becomingincreasingly international. However, from the team
members’ point of view, most research does not provide practical insights aimed at solving the
issues related to cross-cultural design teamwork in education. In herarticle Audra Buck-Coleman
(2010) presentsacross-cultural workshop organized with students of graphicdesign coming from
different universities across the world. The identified need was toinform the students on how traits
such as religion, socioeconomicclass and otherdifferences can impact visual messages (Buck-
Coleman, 2010). Therefore, the workshop deliberately challenges students to evaluate their beliefs,
recognize the limitations of their knowledge to understand how preconceptions manifestintheir
design work.

In our case study - an interdisciplinary master course attended by students from different Countries -
it was difficult to defineif the observed personal biases were caused by different disciplinary
backgrounds or different cultures. Therefore, we defined heterogeneous team as one characterized
by a wide range of different biases and by a lowerinitial shared cognition.

Moreover, since the design activity performed by the students’ team were intended to mimic
professional practice (with a briefissued by acompany), we agreed on the theory that the reflective
practice about biases theirselves could solve the identified issue.

It is argued that reflective practice can help practitioners to understand theirown
experience and knowledge, in turn assisting them as their expertise develops over their
careers [...]. Furthermore, in certain situations, effective reflective methods need to
allow a person to reflect on the influence of others as well as themselves in the decision -
making process. (Gribbin, Aftab, Young, & Park, 2016, p. 12).

The repertory grid technique proposed by Gribbin etal. (2016) fordesignersis anotherexample of a
tool aimed at making design practitioners and student more aware of theirtacit knowledge and
biases, whichisalsoourissue concerning heterogeneous teams. In particular, itisintended to
uncoverimplicit personal constructs through building polar definitions of certain topics using
exclusively words.

3 Designing atool to share biases in heterogeneous teams

We decidedtodesign atool fordesigners aimed at reducing the negative effects of personal biases
on teamwork dynamics. Since the widevariety of biases is the mostimportant characteristic of
heterogeneousteams,the tool should help designersto understand another designer’s viewpoint
fromthe very beginning of the design process.

The ideawas to create a way to represent personal biases. Through this representation, designers
shouldreach a greaterawareness of theirown biases and, at the same time, they have achance to
understand the mental models of theirteammates. In this way, the tool can actively improve mutual
understandingin design teams by sharing personal biases about the design object.

Before developing the tool, we searched for already existing ones. We acknowledged that most of
the toolsfor teamwork are designed forthe convergent phases, whilethe tools forthe divergent
phases are mainly related to designer-userinteraction (i.e. IDEO.org, 2015). This lack of tools aimed
atimproving designer-designer’sinteraction during the inspiration phase reflects the attitude,



already observedin literature, to allocate the shared cognition building process afterthe divergent
phase. We furthermore reviewed some interesting research related to thisissue. Most of this
research gave us useful insights, but they referred to ad hocworkshop activities (i.e. Buck-Coleman,
2010). Otherresearch presentedinteresting tools related to the reflective practice, forinstance the
already mentioned repertory grid technique (Gribbin et al., 2016). Nevertheless, this technique,
which completely relies on words contraposition, also appeared inappropriate; indeed, since
designers frequently communicate by usingimages, we believed that the tool should have been
based on diverse communication modes.

This aspect of the tool and its other expected characteristics are presented and justified. Besidethe
communication modes, we also supposed that aweb-based tool would have been the best solution
to represent personal biases and to train students to reflective practice. However, we found alack of
web-based design tools for designers aimed at building mutual understanding regarding designer’s
tacit knowledge (Bernal, Haymaker, & Eastman, 2015).

To sum up, none of the tools we found seemed to fit our goal. Since our specific case-studies were
two Design Studio Courses based on learning-by-doing, we needed an applied tool for the students
to manage such diversity. We thereforelooked forarepeatable activity, easy and fast, to be
proposedtothe teams at the beginning of the Design Studio project teamwork. The tool should be
aimed at improving team dynamics by making students more aware of their biasesfromthe
beginning of the design process.

3.1 Fundamental characteristics of the tool

As anticipated, we defined some fundamental characteristics for the tool based on some
assumptions deduced by our observation of the students and from the literature review. We will
brieflyintroducethem because the characteristics definition was afundamental step for the
definition of the design tool.

3.1.1 Light cognitive load

Accordingto cognitive psychology, we can definethe cognitive load as the total amount of mental
effortbeing used toaccomplish acertain task. The tool aimed at recreatingan everyday interaction
which did not representaheavy cognitive load. We wanted students to be relaxed while doing the
activity, because we expected that an unstressed atmosphere among participants would have
fostered the mutual understanding building process.

Also, observingthe interaction between students in heterogeneous teams, we noticed that when
they wantto expressanidea, theyfirsttry to use the English language. If they do not know some
words, they take out their laptops or mobile phones and look fortranslations. They alsorely on
gesturesto empathize what they are saying. Toreinforce their references, they usually look for
imagesonthe Internetor they pick some stored images on theirdevices and social networks. This
technology-based andinternet-based interaction appeared to be fasterand more effective.

The core of meaning-making process within design collaborations relies on the correlations between
words, images and gestures (Wardak, 2016). We therefore assumed that all those communication
modes should have been presentin the tool, because they are necessary during the meaning-making
processand because they ensure aright cognitive load.

3.1.2 Communication using images

Images are a powerful design communication modeand they are intensively used duringthe whole
designthinking process. We hence supposed that participants should necessarily use some pictures
to describe their biases.

Mougenot at al. (2008) observed designers duringimages selection of the discovery phase and they
found that web browsing allows awider range of inspirational pictures and consequently agreater
range of outputs. Then they observed how refining keywords is crucial to find the correct images,
especially when designers want to express abstract or feeling-related concepts. Forexample, to



represent “Competition” a participant looked for Footwearfirst, then Footwear +Sport, then
Footwear+ Sport + Design (Mougenotetal., 2008). Theyfinally observed that “today computational
tools could allow more effective control, such thatindividual differences ininformation gathering
strategy can be more effectively pursued” (Mougenotetal., 2008).

We consequently thoughtthat the picture selection of the tool should have beeninternet-based to
guarantee the widest range of images. Participants should be free to refine theirresearch keywords
until they find the right pictures. Therefore, aninternet-based activity also ensured a high flexibility
of sources, which isneededtoshow awide range of subjective ideas.

3.1.3 Communication using a common language

The use of wordsis alsoimportant and the correlation between pictures and words is anothersense-
making factor. Keywords and storytelling are fundamental to make the images-words correlation
explicit. Storytellingis very important becauseitleads to building deep connections between
participants and talks and gestures are a fundamental step to building shared understanding
(Wardak, 2016).

The course we refertois in English, whichisidentified as the international business language
(Harvard Business School Publishing, 2017) and the internationalacademiclanguage (Jenkins, 2014).
Many otherinternational organizations and companiestend to assume English as the language
chosenforcross-cultural collaborations. This usually happens evenif nooneinthe teamisan English
native speaker.

Language is a critical issue in heterogeneous collaborations since the team communicates usinga
certain language with different proficiency levels. Thisimplies that each person will have different
skillsin expressing and sharing subjective ideas. Moreover, according to each different mother
tongue, the translation could be easieror harder. Indeed, itis fundamental to consider the notion of
linguisticdistance, which referstothe relative difference between two languages. Accordingtothe
models of the origins of languages, ‘language trees’, to explain the historical relations between
‘families’ or ‘groups’ of languages being structurally relatively similar, the structural closeness of
languages can significantly vary (Lauring & Selmer, 2010). Regardless of individual fluency, itis thus
more difficultto expressaconceptfor people with ahigherlinguisticdistance from English.

The tool shouldindeed be designed for multiple users who can be either non-native speakers or
native speakers. Since the objective is to build mutual understanding, itisimportant to give the team
members time to think about words to use and to letthem explain “what they mean with those
words”.

3.1.4 Standard format

We agreed onthe needfora standard format which implies a defined quantity of information that
must be usedto describe the bias. The standard format has some important consequences onthe
activity. Firstly, everybody knows the format which leads to better understanding of others during
the sharing phase.

Moreover, everybody has the same space to express subjectiveideas. Indeed, personal attitudes can
influenceteam dynamics and these attitudes can vary according to individuals’ characters. We
should guarantee equality amongall the team member’s biases and, of course, among team fellows.

Finally, the selection process reveals differences and common points. Toselect the mostrelevant
aspectto describe anideaisa greatexercise to show how differently people can create connections.
Thistool’sfeature isthe one that contributesthe mostto understand the subjectivity of thought.



4 Mybias: a web-based tool to share designers’ biases.

4.1 Aim

The aim was to create an effective bias sharingtool. Indeed, we believe that during theiracademic
path, design students should develop positive behaviour during teamwork, especially when they
face a highvariety of biases. These include:

1. To be aware that own personal interpretationisbiased
2. Torespectthe teamfellows’ viewpoints
3. Tounderstandthe teamfellows’ viewpoints

Thus, the tool enablesto share personal viewpointsin asafe environment. Thisisakeystepin
heterogeneousteams to build mutual understanding because itleads to acceptance and respect of
differences.

Mybiasis a web-based activity for design teams where users can represent their biases about any
topicusing a standard format representation thatis called bias card (see Figure 1). The web
environment, specifically aweb application, can be executed by any browser. Indeed, the only
requirements forthe Mybias activity are to have one device perteam member (PC, laptop, tablet,
mobile phone)and aninternetconnection.

CITY

il AR | A ‘

A city is crowded, noisy, and polluted. At
night, its lit and people are drunk in the
street. It has a lot of cars and company
headquarters.

A city is the centre of economy and
where lots of people get together. My
typical image of "city" is defined by Tokyo.

Figure 1: two examples of bias cards, made by two participants during the preliminary test of the tool.

4.2 Process
Mybias activity is divided into two main parts: the individual partand the collective one.

4.2.1 Definition of topics
Before starting the activity, the team should decide the words that are more significant to discuss to
create a shared knowledge. Within the activity those words are called topics.

4.2.2 Phase 1: individual task, the making of the bias cards
When the team knows the topic, the individual phase starts: the participants are asked to
individually representtheirbiases aboutthe topicby describingit using:

e Three pictures
e Textup to 140 characters

This personal brief descriptionis the bias card (see Figure 1). To do this task, no requirements,
restraints orrulesare given. The participants are free tofillinthe card as they please. Though a
lecture was given to explainthe tool purpose and application, and some examples were shown, as
alterexplainedin paragraph 5. Afterthis process, the team has one bias card made by each member
abouteach decided topic.



4.2.3 Phase 2: team task, storytelling and sharing of understanding

In the collective phase, each participant explains her representation to the teammates, talkingin
English. The description should include subjective experiences thatled the bias’s representation
process. The rest of the team should ask questions to better understand the presented bias.

Thisstepis crucial to build mutual understanding. The asking-answering process is necessary to
comprehend the viewpoint of the othersand where it comes from (i.e. cultural biases, previous
experiences, different backgrounds). Additionally, itis fundamental to understand the meaning
behind the words and the pictures selected by the others.

4.3 Output

At the end of the activity, the team has a set of bias cards but, above all, has a shared understanding
on what each discussed topicmeansto each group member. These outputs are very context-related,
which meansthat they are valid to thatteam inthe momentin which the activity took place. The
cards can become part of the research material of the team and they can possibly be useful for
following parts of the design process (i.e. brainstorming, idea generation). Nevertheless, these
implications are notdiscussed in this paper.

5 Testingthe tool

Between March and May 2017, a prototype of Mybias was designed and preliminary tested during
two short workshops involving 6 postgraduate students. The qualitative analysis of the preliminary
testshowed the potential of Mybias. Moreover, all the participants of the preliminary tests gave us
positive feedback onthe tool. However, we only simulated the design teamwork within these short
design workshop and we thereforeneeded to test the tool. Yet, the prototype required extra testing
on awideraudience, therefore, asecond testing was conducted with 79 students of two classes of
the first year Design Studio of the Master course coming from different study paths and parts of the
world (see figure 2).

The aim of the Design Studioisto develop aninnovative design product from the conceptual tothe
engineering phase. Students work in heterogeneous teams of three to four students. This semester,
the specificdesign brief was “to design an innovative anti-theft mechanical device”.

% . 3% Northern Europe
Electrical engineering 1% Management engineering

3% Central America

3% 1% Textile design 2% 1% Northern Africa
Graphic design Eastern Asia

1% Ship builing engineering 1% Northern America

N 4%
2% Eastern Europe

Wood technology engineering

6%

16%
Western Asia

Mechanical engineering

8%
Southern
America

9%
Southern Asia

73%

Industrial design 63%

Background Countries

Figure 2: charts of the students’ backgrounds and native countries.

Southern Europe



Firstly, the students filled the initial questionnaire that was aimed at understanding the inclination of
studentstowards teamwork, design teamwork and heterogeneous teams. Then, during a brief
lecture, we explained how to use Mybias and we provided two topics, strictly related to the design
brief: “means of transportation” and “anti-theft”. The lecture aims were to clarify the practical use of
the webtool and to guide the students beforethe bias cards making process. We therefore showed
the tool, we provided various examples of several bias cards and we commented them. As ageneral
rule, we explained that the bias card should be the representation of theirgenuine thoughts about
the giventopics. We prompted themto selectthe three images that would have first popped upin
their minds while thinking of the topic. Regarding the text, the students were asked to give their
personal definition of the topicat hand, according to their personal way of framingit.

The participants, divided in 21 groups of 3 or 4 students, did the activity autonomously off-class
duringthe following week. To evaluate the impact of the tool, the students were asked to delivera
brief report of the use of the tool, particularly about the storytelling, and to fill afinal questionnaire.

6 Results

The answers to the initial questionnaire were necessary to understand that most of the students
perceived teamwork asveryimportantin the design process, evenif some of them do notreally like
it. Most of them also considered heterogeneous teamwork as an added value forthe outcome,
because of the wide range of point of views. Nevertheless, some of them highlighted that
heterogeneityis often a barrier formutual understanding during teamwork.

Initial questionnaire
60,0%
50,0%
40,0%

30,0%
20,0%
10,0% I
0,0% — =
3 4 5

1 2

not at all very much

Do you like teamwork?

I Is teamwork important in the design process?
Do you think that cultural differences (background, nationality, interests,
language...) among team members are an added value to teamwork?

Figure 3: the chart shows the percentage of answers to the initial questionnaire answers. The students also justified the
third answer (the blue one in the chart) by inputting a short text.

Afterusingthe tool, participants gave some important qualitative feedbacks about the use of Mybias
intheirreports. Firstly, severalteams wrote that the use of Mybias stimulated studentsto build a
shared knowledge

“All in all, the second topic (means of transportation) triggered more curiosity about the
cultural backgrounds and, overall, the group discussed about their own experiences”
(Class 1, Group 6)

The students understood that, even though analogies in the definition of topics exist, the differences
are always present, and they are fundamental to understand the world in its complexity.

“To sum up we can say that we have perceived this topic through different shades.”
(Class 1, Group 1)



Mybias was also useful forthemto acknowledge the importance of building a shared cognition
withinthe team and therefore we expectthemin the future to be promoters of this key process for
teambuilding.

“With Mybias we could compare the different point of view, we understood the
differentthoughts of each member of the group and we also learned that a collective
knowledge is more usefulthan a personalopinion.” (Class 1, Group 7)

Moreover, Mybias triggered some students’ reflections about the language issue, which was also
identified as one of the issues related to heterogeneous design teams.

“Noneofthe group members’ mothertongueis English, so thereis a language barrier
while communicating. Spending more time is important forthe group to be sure that
everyoneis onthe samepage” (Class 2, Group 8)

Surprisingly, Mybias was triggering some interesting reflections about biases alsoin less
heterogeneousteams.

“All theteam members have a pretty similar cultural background: all of us come from
the same Country indeed. This aspect came outduring the talk among us; most of
thoughts and outcomes happenedto be really close to each other. This means that most
of the pictures and biases were almostthe same. [...]. After the activity, we understood
that what we take for granted in our everyday routine might be perceived as unusual by
someoneelse. It means it is quite essential, to work successfully in a team, to listen to
the opinion and to the feelings of every member. What sounds weird can be therefore
accepted and, eventually, it can enrich the outcome of teamwork”

(Class 2, Group 2)

MEANS OF TRANSPORTATION MEANS OF TRANSPORTATION

[t's something that allows someone to
reach a place (many people or single
user). Also the user himself is a means of
transportation.

MEANS OF TRANSPORTATION

Private transportation can give us more
acceleration, safety and also pacification.

Means of transportation refers to the
basic needs of the people which makes
their life more easier and savees them
alot of time.

MEANS OF TRANSPORTATION

In the near future, we will see major
changes in the transportation system
and meaning, modern mechanism and
design will change usuality.

Figure 4: four examples of bias cards made by four different students with Mybias during the test.



From the final questionnaire answers the students confirmed that they personally found analogies
and differences amongtheir cards (see figure 5) and only few of them wrote that their cards were
“not at all” or “very much” different fromtheirteamfellows’one. We interpreted thisdataasa
positive result because it means that the team members can build connections (analogies), butat
the same time they experience a certain level of differences which stimulate the process of building
a shared cognition. From theirindividual feedbacks we can infer that Mybias was useful forthemto
build mutual understandingamongteam fellows.

Final questionnaire

50,0%
40,0%
30,0%
20,0%
10,0%
0,0%
1 2 3 4 5

not at all very much

Were your Mybias cards, about the topic "means of transportation”,
different from your team fellows' one?

Were your Mybias cards, about the topic "anti-theft",
different from your team fellows' one?

Do you think Mybias activity improved mutual
understanding in the team?

Figure 5: the chart shows the percentage of answers to the final questionnaire answers. The students also justified the third
answer (the green one in the chart) by inputting a short text.

7 Discussion

The test revealed the potential of the tool. To share biases was a useful exercise for the majority of
the participants. The observations confirmed that Mybias is useful tool to create a safe positive
space for people to build connections and mutual understanding. The students’ feedbacks
highlighted how Mybias was effective to firstly acknowledge the differences among team member's
viewpoints. The collective phase of the activity, which was divided into the storytellingand the
discussion about different or similar definitions of each topic, was fundamental to understanding
others. The results of their discussions can be summarized into some recurrent team attitudes:

e Agreementonsome analogiesin definitions
e Initialincomprehension of differences, followed by inquiry and collective redefinition
e Interesttomake furtherresearch aboutsome insights (analogies or differences)

The firsttwo aspects observed are the symptoms of the shared-cognition building. It was interesting
to observe thatthey were presentalsoinless heterogeneousteams (i.e. Class 2, Group 2).
Therefore, we supposethat Mybias could be an effectivetool toinform students aboutthe
subjectivity of theirinterpretations. Itis also highly positive that Mybias triggered curiosity in certain
situations because it fosters deeper understanding of others, possibly leading to higher empathy and
cohesioninthe team.

Concerningthe third aspect, it could add value to start the divergent thinking because Mybias can
act as a divergence booster. However, it should be investigated whethertheseinteresting insights
could have some latent negative effects, forinstance if they determine strong fixations forthe team.
The fact that the tool isweb-based proved to be effective, because it let students work together
whenand where it was most convenientforthem.



8 Conclusion and Further Development

The paper has soughtto clarify the role of biasesin the design process, with special attention given
to theirimpact on heterogeneous teams’ dynamics. The acknowledgement of some issues related to
this contextled usto the identification of the need to manage biases in the design thinking process.
In this paperwe presented the development and evaluation of a bias sharing tool, which enhance
designers’ reflective practice in relation to bias managingin heterogeneous teams. The tool is
identified asatriggerto stimulate the building of mutual understandingamongteam members,
especially in educational design Studios.

One of the main limits of this research isthat during the described test, the topics were selected by
us, but we do believethis degree of freedom might have animpact on the use of the tool.

Future research should examine the effects of the tool on the following phases of the design
process, tounderstanditsinfluences onthe overall designing experience. Even though the use of the
toolis positive forteamwork dynamics, future studies should clarify which is the effect of Mybiason
creativityandideageneration. Indeed, the way a higher mutual understandingin heterogeneous
teams affects the creative outcomes should be contextualised in the wideracademicdebate on
creativity. Indeed, the authors believe itis necessary toverify the role of the tool in the design
process, as regards forthe creative aspects. Ouractual ongoingtestingis aimed atinvestigating this
aspect. We are also exploring the use of Mybias by testing the tool on students comingfrom
different fields of expertise (e.g. management and economics). Indeed, the tool could be usedin
otherfieldsinwhichteamwork takes place, since biases and low mutual understanding are common
features of the majority of heterogeneous team. These tests are now underinvestigation.
Additionally, we should investigate the possible role of Mybiasin professional design practice, to
clarify the potential of bias-sharing practice for practitioners and companies. Data collected froma
broadertesting of the tool could provide novel insights on different ways used by peopleto
individually and collectively conceptualise.
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