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ABSTRACT

Individual traits strongly impact team composition and the biases arising from them can also impact
design activities. One such bias highlighted in the study is the familiarity bias (i.e., a bias that might be
present between the two individuals due to their prior acquaintance). In order to detect the familiarity
bias, participants from 4 universities who evaluated their peers and rated them for (1) their perceived
degree of influence, (2) trust, (3) the amount of agreement they had with the other team member and
(4) the amount of agreement the other individual in the team had with them. It was found that
familiarity bias exists in collaborative teams. Its impact on the four variables, especially on influence,
was discovered. In the end, the study briefly highlighted the importance of studying the factors (like
the one revealed in this study) that affect influence in design teams as it eventually impacts design
outcome. It was found that the individuals who explore most idea clusters, are less likely to be
perceived influential and teams having the most influence produced a smaller number of idea clusters.
Overall, the study contributes to understanding the factors affecting human cognition and behaviour in
the design teams.
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1 INTRODUCTION

Though co-design teams are increasingly becoming popular, there are several factors that may impact
its performance (Kleinsmann and Valkenburg, 2008). In order to understand and address these factors,
more emphasis is being given to study the collaborative design process as a ‘social process where
social interactions, roles and relationships cannot be ignored in the analysis of design activity
teamwork’ (Cross and Cross, 1995). The teams are often composed of individuals who have no prior
acquaintance, are from different locations or have different expertise. Several biases may exist in
collaborative teams that may arise from different sources, for example, the individual cognitive state,
the social context or the organisation structure. As the teams consist of different individuals, and the
acquaintance with each other is not the same, bias may arise due to the familiarity between the
members that may impact individuals’ perception of their peers. It is known that individuals’
intrapersonal factors like an individual’s familiarity with the other team members may affect team
social psychology and could influence team effectiveness (Stokols et al., 2008). Thus it is important to
study its impact on co-design teams. Familiarity here is referred to as the state of acquaintance
between the two individuals. Thus, the bias arising due to the familiar state between the two
individuals in a team is referred to as familiarity bias.

The interaction between the team members gives rise to social influence (Myers, 1982) that is not evenly
distributed in teams. Some individuals might be perceived as more influential than others and this
perceived degree of influence impacts individual thinking thus, the design outcome (Singh et al., 2020a).
As working in teams is gaining momentum in many fields, understanding how the design output is
impacted with respect to the amount of influence perceived by its members in a design team, could aid
in explaining team performance. Considering the impact of an individual’s interpersonal attribute like
familiarity on the team’s social variables like perceived influence could further help in improving team
coordination. Therefore, the purpose of the paper is to study how an individual’s familiarity with the
other team members affects the team’s social variables of the collaboration which in turn impacts team
outcomes.

The study could be beneficial to other researchers using peer evaluation in co-design teams as it is
informative on the presence of familiarity bias when analysing data. Exploring the role of familiarity
in team collaboration is crucial as it affects product development (Ramachandran et al., 2017), hence
the insights could be used in suitable team management strategies. By controlling the desired amount
of familiarity in teams, the full-creative potential could be harnessed (Singh et al., 2009).

Considering the motivation behind the work, the paper starts with a brief description of the past
literature with the synthesis of gaps. This is followed by a description of the experiment and the
method implemented for data collection and analysis. The last part of the paper consists of the results
obtained along with the discussion and the conclusion of the work.

1.1 Background

1.1.1 Biases in teams

The study of biases in teams can be carried out with different techniques like through observations, self-
assessment, and so on. Among these “peer evaluation is becoming popular as they are an important tool
to gain knowledge about individuals® beliefs about their peers. However, an individual’s perception of
the other as he/she indicates in the peer evaluation could be affected by many biases (Sherrard et al.,
1994) and factors like team member characteristics (Watson et al., 2010) or social styles (May and
Gueldenzoph, 2006). Studies were found where peer rating bias was based on gender (Falchikov et al.,
1997; Aryadoust, 2016), while others discovered that the student peer ratings were not affected by
gender but significantly by race (Dingel and Wei, 2014; Layton and Ohland, 2000; Hinds et al., 2000). It
is known that ‘similar-to-me effect’ exists (Latham and Wexley, 1982), where individuals who are
similar (e.g. personality, attitudes or background) are rated higher while others showed that friendship
was the dominant form of bias in collaborative team peer perceptions (Thompson, 2001).

From the above works, it is clear that biases exist in teams. However, it is also seen that when two
individuals are familiar with each other, it affects social forging (i.e., social coordination, collaboration
and collective decision) (Oesch and Dunbar, 2018). It could be because an individual is comfortable
with the familiar individual that impacts interpersonal relationships.

1736 ICED21



1.1.2 Familiarity bias in the social variables

If co-design is considered as a social process (Cross and Cross, 1995), the factors affecting the
interactions, roles and relationships among the team members should be considered. It is known that the
degree of influence perceived by team members from each other determines team performance (Singh et
al., 2020b); trust in teams is responsible for work effectiveness (Costa, 2003) and factors affecting idea
selection (like agreement in solutions) are crucial to study (Lindley et al., 2017). Moreover, the prior
acquaintance between individuals (i.e. familiarity with each other) affects social attributes (Singh et al.,
2009) and influences team psychology (Stokols et al., 2008). The prior acquaintance might lead to the
formation of strong ties among individuals that impact social influence in teams. This may lead to
conformity during decision making or affects agreement in team processes (Perry-Smith and Shalley,
2003; Jones and Roelofsma, 2000; Ferguson et al., 2020). Additionally, trust, that may arise from how
well the two individuals have known each other previously (Granovetter, 1973).

Little is known about the impact of familiarity bias on the above factors as they cover key social
aspects of the design process in collaborative teamwork (Woodman et. al, 1993; Stokols et al., 2008)
which can shed a light on team behaviour and provide additional explanations on expected outcomes.
Hence, the work studies the impact of familiarity on the four social variables: the individual’s
perceived degree of influence, the amount of trust it has on the other team member, the amount of
agreement it had with the other team member and the amount of agreement the other individual in the
team had with him/her.

1.1.3 Research gaps, objective and contribution

The studies found in the literature that have studied familiarity, have used self-report questionnaires to
quantify individuals’ familiarity with other team members (Oesch and Dunbar, 2018; Adams et al., 2005;
Wetmore et al., 2010). A criticism of these kinds of study is that each individual rates its perceived
familiarity with the other team member and the understanding of familiarity is different for every
individual. Extensive research in the area of analysing and revealing the biases and factors influencing
peer evaluations has been done. However, no research could be found that have used peer-evaluations as
a tool to reveal the presence of familiarity bias on social variables of co-design that are considered in the
paper. In order to address the above gaps, the following research question was identified:
How does familiarity impacts the social variables of collaborative teams?

The main contribution of the work lies in an attempt to reveal the presence of familiarity bias without
using the self-reported data and its impact on the peer-evaluated social variables in co-design teams.
Additionally, it has been investigated that influence impacts individual thinking during brainstorming
(Brown and Paulus, 1996) and decision-making (Keum and See, 2017), however, its effect on design
outcome (in terms of quality and exploration) still needs more investigation. Thus, the paper also
briefly shows the importance of studying social variables in teams like influence as it impacts design
outcomes in terms of exploration.

2 METHOD

2.1 Experiment details

It is already known that strong ties exist between the people who share similarities (in this case same
university or geographical location) and is associated with relatively higher ‘frequent interactions,
high emotional closeness, and reciprocity’ (Perry-Smith and Shalley, 2003). Thus, to study familiarity,
data was collected from a co-design workshop with 40 MS students in Mechanical Engineering from
universities located in 4 different European countries (Italy, Croatia, Slovenia and Austria).

Familiarity here refers to the state where two individuals belong to the same institution and have been
introduced to each other prior to working collaboratively with other individuals (from different
institutions) on a design project!. The individuals from different institutions that have not met or known
each other before the design project, hence, are referred to as non-familiar.

1 Though all the 4 universities are from different countries in Europe, the bias emerging from one’s nationality was not considered because in many cases the

individuals had nationality different from the country where they were studying.
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The student population ranged from 23-27 years with 38 males and 2 females. The workshop was carried out
in a live setting, at Politecnico di Milano, within the second year of activities of the ELPID project (Becattini
etal., 2020), whose overall aim is to develop an E-learning Platform for Innovative Product Development.
Five teams of 8 team members were composed where 2 students from the same universities were kept in
one team. The workshop took place at the beginning of the semester to allow the different team members
to know each other and get accustomed to the design methods and tools as well as ICT technology that
they were supposed to use throughout the semester. To apply these tools proficiently, the five teams
worked on the same design task for 3 days. The design task required students to ideate and develop a
concept for an entertainment system in the university campus of Politecnico di Milano at Lecco that
could help students to relax and integrate them with the local population. The conceptual solutions had to
be compatible with a budget, the current structure of the campus, and self-sustainable.

2.2 Data collection

The collection of peer evaluation data with students’ opinion on social variables was done during the
second day of the workshop when team dynamics was more consolidated and less susceptible to the first
impressions. The paper questionnaire was kept optional and short. The peer evaluation questionnaire
format was inspired by Ohland et al., (2012). Each team member (for example, R1 in Table 1) rated the
other members of its team with a score on a 5 point Likert scale (1=low, 5=high) to indicate how much
they are influential in the team [I], how much they trust them [T] and their degree of the agreement they
had with their respective peers [A SO] and the degree of the agreement the respondents believed their
peers had with them during the design activity [A OS] (shown in columns 4-7 in Table 1).

Table 1 An excerpt of collected data about social variables

Team Respondent Team I T ASO A OS Value Same Delta
member sum university
Green Respondent T™M 1 5 4 5 5 19 True
R1
T™M 2 4 4 5 5 18 False 1
™™ 3 5 3 3 3 14 False 5
TMn 3 3 2 3 11 False 8
Legend
 § = Respondent's perceived degree of influence
from team member Value sum = Sum of the social variables values (i.e. I +1T+4S O+40_S)
T = Respondent's amount of trust on the other Same university = True if the respondent and team member are from same
team member university
A S0  =The amount of agreement respondent had Delta = Difference in the I'alue sum for the non-familiar with respect of
with the team member the baseline I'alue sum for the familiar individual
A OS  =The amount of agreement the team member (1.e. l'alue sum of familiar - 1'alue sum of non-familiar individual)

had with the respondent

To maintain the anonymity of the respondents, each participant was associated with a unique colour code
(i.e., the colour of the post-it). An example can be seen from Figure 1(left) where the team members had
different colour post-its (in this case pink, yellow, blue, green, pastel pink and so on).

When filling the questionnaire, respondents referred to their peers by the colour codes. Links between
the post-it colours and institution remained explicit in order to explore the familiarity aspect during the
analysis of data (Table 1, column 9). The post-it-based data collection provided elements concerning the
design outcome and the design process in the team. Moreover, this enabled the estimation of the degree
of exploration of the design space by the team (number of post-its on a given sheet) and by individuals
(number of post-its of the same colour and their degree of distribution in the different clusters of ideas on
a given sheet) as seen from an example in Figure 1(right).
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Figure 1(left) one of the teams during the idea generation session; (right) an example of ideas
produced by one of the teams that were clustered. The red dotted line represents a cluster of
ideas and post-it colours representing the team members.

2.3 Data processing

The experimental data allowed checking on how familiarity affects social variables in collaborative
design teams and its concomitant effect on design outcomes. More specifically, the relationship between
familiarity bias and social variables was analysed after some data processing.

To see whether the familiarity bias is present or not in the dataset, the sum of scores (Value sum - Table
1, column 8) was used. This score for familiar teammates (same university) served as the baseline for the
emergence of differences with non-familiar teammates (other universities). The difference between these
scores (Delta - Table 1, column 10) is positive if the familiar teammate was rated better than the non-
familiar one and vice versa.

To see if there is any impact of investigated topics on the design outcome, the data collected by means of
the post-its was further processed in the form of the cluster of ideas (Figure 1 right). These clusters were
generated based on the workshop tutorial where the teams had to break down the design task into sub-
problems and generate solutions to these sub-problems, hence the ideas addressing one aspect of a
problem were counted as one cluster (as highlighted in a red enclosure in Figure 1 right). The number of
clusters of ideas is equivalent to the spread of the solution in the design space (Dove et al., 2018). As
each participant used unigue colour post-its for his/her ideas, the number of different colours in all
clusters of ideas generated by a team is an estimator of individuals’ exploration of the design space.

3 RESULTS AND DISCUSSION

3.1 Detection of the familiarity bias

To answer the research question, the presence of the familiarity bias was investigated in the dataset. This
was assessed by counting the number of times a respondent rated a familiar individual with a score
higher than the one assigned to a non-familiar one. Counting the number of positive and negative values
for « Delta” estimated the magnitude of the bias in the dataset. Figure 2 (left) shows the number of times
a familiar individual was rated higher than a non-familiar one.

This indicates that there might be a presence of familiarity bias in teams as the familiar individuals
were giving higher scores to each other. A significant difference in the sum of the scores given by a
respondent (Value sum) to its familiar and non-familiar team members was found (Mann-Whitney
U= 18290.0, p-value<0.001). This could be seen from the boxplot shown in Figure 2 (right), where
non-familiars were rated lesser (M = 16.04, SD = 2.75) than the familiar individuals (M = 17.3,
SD = 2.2) by a respondent. On further investigation, a positive Point-Biserial correlation? between

2 Point-biserial correlation coefficient was used because one of the variables (in this case Same university in Table 1 was either true or false) was dichotomous.

Same number of data points for familiar and non-familiar were used.
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familiar and non-familiar with respect to the sum of the values entered by the respondent showed
that a non-familiar is more likely to be scored lower than the familiar individual from the same
university (p=0.4, p-value = 0.002).
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Figure 2 (left) Number of times when a familiar individual was rated higher than the non-
familiar ones; (right) Boxplot where non-familiar individuals are more likely to get lower
scores than familiar

3.2 Analysis of the familiarity bias

As the familiarity bias emerged in the data set, further analysis was conducted to find out the
relationship between the sum of the values entered by a respondent for social variables of co-design
(Value sum) and the difference in the sum of values with respect to the familiar individual scores
(Delta). This enabled measuring the order of magnitude of the difference in the evaluation, beyond the
mean values presented in Figure 2 (right). Figure 3 refers to the subset of data concerning the
evaluation of non-familiar teammates. It shows a negative correlation between the overall score
assigned to non-familiar teammates and the one assigned to familiar ones (Kendall correlation
p=-0.51, p-value < 0.00). This was further supported by performing a Chi-square test by dividing the
plot in Figure 3 into four quadrants and counting the data points that lie in each of them. The Chi-
square test result shows a strong association between the sum of the values entered by the respondent
and the difference between the scores he/she gave to the familiar and non-familiar individual (2=
38.58, p<0.001).
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Figure 3 Correlation plot showing the negative relationship between the overall evaluation of
non-familiar individuals with reference to the familiar one.

3.3 Presence and effect of the familiarity of the social variables of the co-design

In order to see the impact of familiarity bias on the individual social variables considered in the study,
the steps are shown in Figure 4 were followed to plot Figure 5 (left).
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Ste‘p 1 . Step 2 Step 3 Step 4 Step 5
Calculate the difference in the Parfei the Ttact Repeat stepl and 2 Get the T and Count the occurrences
influence score values (/) entered by | )| for the difference || for the other |yl the p-values |—»| where p-value was
the respondent with respect to the valug-caleulated in differences (i.e, T, (0= 0.05) significant for the 4
baseline value (i.e. I score of familiar step 1 AOSandASO ) social variables and
- I score of non-familiar individual) scores) plot

Figure 4 Analysis for showing the presence of familiarity bias on social variables

Figure 5 (left) shows the counts of the significant differences in the values entered by a respondent for
familiar and non-familiar individuals for the four social variables. In other words, Figure 5 (left)
shows the impact of familiarity on the four social variables considered for team collaboration.
Variables like the individual’s agreement during the design activities were impacted by the presence of
familiar individuals in teams. On the other hand, familiarity did not have a significant effect on trust.
This could mean that co-designers may generate trust in their peers even if they are not familiar with
them since the very beginning of the activity.
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Figure 5(left) counts of the significant T-test values for different variables; (right) correlation
plot showing the negative relationship

An important thing to be noted that in 40% of the cases (16/40), individuals’ perceived degree of
influence from their teammates was most impacted by familiarity bias. Further investigation showed a
negative relationship in Figure 5(right) between an individual’s perceived degree of influence (I) and
the difference in the sum of values with respect to the familiar individual scores (Delta) (Kendall
correlation p=-0.46, p-value < 0.001). The data points are shown in Figure 5(right) are overlapping as
the peer evaluation questions were based on a 5-point scale.

3.4 Significance of studying influence in design teams
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Figure 6 (left) positive correlation plot between perceived influence and the ratio of the
clusters explored to the total number of clusters; (right) negative correlation plot between
team influence and number of clusters
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The motivation for the study and analysis came from the observation that many co-design teams are
subjected to familiarity bias that, in turn, impacts an individual’s perceived degree of influence from its
teammates as also demonstrated above (Figure 5). In order to study the relationship between the
perceived influence and individual behaviour in design, the number of idea clusters explored as emerged
from the collected post-its (Figure 1), provided another dataset for correlation analysis (Figure 6, left).

It was found that the individuals who explore more clusters of solutions were not necessarily perceived
influential, as there is a slightly positive correlation (Kendall correlation p= 0.4, p-value = 0.002). Then,
it is also crucial to study the effect of perceived influence in design teams. The results for team-based
analysis showed influence (affected by the familiarity bias) in turn affects design outcome. Figure 6
(right) collated the data from individual evaluations into team-based (Influence of the team= sum of
individually perceived influence) and it was found that the teams who generated a higher number of
post-it clusters, had less influence in them (Kendall correlation p=-0.95, p-value = 0.02).

3.5 Discussion

Some objectives were identified to answer the research question of the study (i.e., how familiarity
impacts social variables of collaborative teams?). The initial analysis revealed that familiarity bias
exists in teams as the familiar individuals in most cases were rated higher than non-familiar. A
positive relationship was observed between overall scores (i.e., the sum of scores of the 4 social
variables) given to team member and the familiarity with him/her. On additional investigation, it was
further confirmed that when a familiar individual is evaluated better, the impact of the non-familiar
individual is less perceived. The results are in contrary to those who have found that gender and prior
familiarity do not influence when individuals are evaluating each other (Paswan and Gollakota, 2004).
One possible explanation could be that the study presented here dealt with the evaluation of the social
variables and not with individual performance.

The study results also showed that the familiarity bias is present in the 4 social variables considered in
the paper. Agreement during idea selection on the proposed solution demonstrated to be affected by
the presence of familiar individuals. Thus, making clearer that familiarity bias might affect decision-
making in teams (Ferguson et al., 2020). However, the familiarity between the two individuals had
less impact on trust between them. It could be that trust is developed with time, or it depends on other
factors that were unaccounted for in the study like domain knowledge or reputation.

One’s perceived influence from its peer is positively correlated with familiarity. In other words, non-
familiar individuals are less likely to be perceived as influential. A similar effect was seen when
individuals who have more controlling characteristics, leader-like behaviour or demonstrate ‘can-do
attitude’, are often evaluated higher by their peers (Watson et al., 2010; Dingel and Wei, 2014).

Lastly, it was seen from the results that it is important to further investigate the factors affecting
influence in design teams as it in turns impacts design outcomes like exploration. The individuals who
explore more design space are less likely to be considered influential. It is possible that influential
individuals may have or show expert-like characteristics, despite novice, i.e. quickly commit to a
single solution concept and do not search divergently (Cross, 2004). Although the study dealt with
only 5 teams, it could be seen that a high amount of perceived influence in them results in the lesser
spread of their solutions. Similar results were predicted by Singh et al. (2020a), where having high
influence from well-defined influencers in teams resulted in the lesser spread of the solutions in the
design space. Usually, it is seen that a team with a lower quality tends to search divergently in an
attempt to improve that representation and a team with a high-quality has no need to refine their
representation through broad search, hence lower exploration. Since nothing could be said about the
quality of the solutions by the teams in this experiment, more investigation would aid in improving the
understanding of the effect and role of influencers in design teams.

4 CONCLUSION

Good collaboration is the key characteristic of high-performing teams. As more and more organisations
lean towards collaborative teams, there are many challenges including team members’ prior
acquaintances with each other that affect design activity. Familiarity bias was one such bias revealed
from the study where diverse student teams worked on a collaborative design project. It was done by
analysing the data that was collected through peer evaluation questionnaires where individuals were
asked to rate their peers on different social variables. The social variables mainly one’s perceived degree
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of influence from others was most impacted by the presence of familiarity bias. Besides, being rated
lower than the familiar individual for measured the social variables, a non-familiar individual was also
less likely to be perceived as influential. Lastly, the study shows the importance of studying factors (like
the one revealed here) that impact the influence in the design team as it eventually affects design
outcome. For example, it was seen that the individuals who explore most idea clusters, are less likely to
be perceived influential and teams having the most influence produced the least number of idea clusters.
Though the study provides clear evidence of the presence of familiarity bias in co-design teams, it is
possible that the results might be affected by the presence of other factors that were unaccounted for in
the study. The authors explored only the familiarity bias in co-design teams, the other biases like race,
gender and so on were not investigated. The future experiments would aim for larger data sets to study
other factors affecting one’s perceived influence in teams and seeing its effect on solution quality. It was
not possible to reveal how much the students from the same university (here assumed as familiar
individuals), knew each other beforehand. In other words, it lacked provide a clear description of exactly
how familiar these individuals were with their team members. Though the results are based on student
project teams, their applicability to the professional teams need to be validated in future experiments.
Knowing the presence of familiarity bias on some of the social variables of co-design teams and its
impact on the influence that ultimately affects design outcome, the study could be extended to gain
useful information for team managers in obtaining balanced team composition for better results.
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