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Abstract

Diversity research in technical teams shows ambiguous results. On the one hand, more
diversity can lead to better performance when more knowledge is available in such teams. On
the other hand, differences between team members can lead to conflict which is detrimental for
the performance. It is valuable to know how to decrease the negative and stimulate the positive
interactions between team diversity and performance. This study aims to gain insight in that
relationship by focussing on two types of diversity: surface-level and deep-level diversity.
Surface-level diversity focusses on differences in age, gender, etc., while deep-level diversity
entails differences in skills, personality, etc. Two hypotheses were formulated to structure this
study and to learn how to benefit from diversity in teams. First, it is hypothesized that there is
a positive relationship between deep-level diversity (i.e., professional identity) and
performance. The second hypothesis states that feeling included moderates the surface-level
diversity (i.e., gender and nationality) — performance relationship. This means that when team
members feel included, surface-level diversity will not have a negative effect on the
performance of the team. Data collection took place at a university of applied science in a
project week with 71 teams. With two online questionnaires (one on the first day and one on
the fourth day of the project week), data were collected about team diversity (i.e., gender,
nationality, and professional identity), performance, and inclusion. The first hypothesis was
answered with a regression analysis that showed an insignificant relationship between deep-
level diversity and performance. For the second hypothesis, a significant main effect between
gender diversity and performance was found. Moreover, a moderation analysis showed that
inclusion moderated the gender diversity — performance link. When team members felt
included, gender diversity did not have an effect on performance, when team members did not
feel included, more gender diversity led to higher performance. No significant relationships
were found with nationality. Lastly, a positive relationship was found between inclusion and
subjective performance. In summary, inclusion moderated the gender diversity — subjective
performance link. Also, inclusion and subjective performance are positively related. Therefore,
it is concluded that gender diversity and inclusion are key elements for good team performance.
For future research, this study suggests a larger sample size, more variety in surface-level
diversity, and a longitudinal study to collect data over a longer period to get a better and more

complete insight in the diversity — performance relationship.
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Introduction

Technical teams are often diverse in educational background, experiences, and
disciplines. Diversity is defined by Knippenberg, Ginkel, and Homan (2013) as differences
between team members in gender, age, cultural background, tenure, educational background,
and functional background. Literature shows that diverse (heterogeneous) teams have more
knowledge available, while homogeneous teams often have less collaboration problems (e.g.,
communication issues), which both can lead to better performance (Van Knippenberg et al.,
2004). These two contradicting perspectives can explain the inconsistent effects of diversity on
performance that have been found in the literature. Since diverse teams have the potential to
collaborate well under the right circumstances, the question remains under which circumstances
diverse teams in a technical sector can collaborate fluently.

In the current study, it is expected that diverse teams will have better performance than
homogeneous teams, but only when team members feel included in a team. Diverse teams have
the possibility to perform better since such teams may learn more from the combination of
perspectives, networks, and knowledge available. However, because of the social
categorization processes (i.e., conflict between team members because of ingroup and
outgroup) team members may identify less with their team and therefore diverse teams may
perform worse. Feeling included in a team could lead to higher team identification and less
conflict between team members and thus increase team performance. Additionally, Harrison et
al. (2002) found that feeling included was a strong predictor of team performance.

This study builds on the work of VVan Veelen and Ufkes (2019). They found that team diversity
facilitated performance because of increased team learning and team efficacy, but only for
teams with a strong team identity. For teams with a weak team identity, team efficacy only had
a positive effect on subjective and not objective performance. Also, the potential for learning
and performance of a diverse team is not present in teams with a weak group identity.
Additionally, they found that objective diversity seemed a better predictor of performance
especially for strongly identifying teams. Objective diversity means the actual diversity in
teams rather than the perceived (subjective) diversity. The research of Van Veelen and Ufkes
focusses on surface-level diversity (i.e., observable differences, for example, age or gender).
This study adds deep-level diversity (i.e., less observable differences, for example, values or
expertise) since, based on literature, it is expected that team performance can benefit from this
type of diversity. This study is unique since this combination of surface-level diversity, deep-

level diversity, performance, and inclusion has not been studied so far. Since deep-level



diversity is not visible, it is assumed that these differences will not cause social categorization.
So, it was decided not to look at the effect of inclusion on the deep-level diversity — performance
link. So, this research is innovative and relevant to increase knowledge and awareness about
these aspects and their relation to each other. Finally, similar to the study of Van Veelen &
Ufkes (2019), next to measures of perceived performance, also objective performance was
measured to get a comprehensive insight in the effect of diversity on performance. Also, this
will avoid bias as Horwitz and Horwitz (2007) found that people who are rating their own work
instead their work being rated, tend to boost their own ratings.

To summarize, this study aims to explain to what extend deep-level diversity affects
performance. Additionally, it aims to examine the effect of the feeling of inclusion on the
surface-level diversity — performance relationship. The study took place among students who

worked in multidisciplinary teams in a technical context.



Theoretical Framework

How Diversity Affects Performance

As mentioned by Van Knippenberg et al. (2004), the effects of diversity on performance
are inconsistent. On the one hand, interprofessional or diverse teams have more informational
resources and performance can be improved by the different perspectives, networks, and
knowledge team members bring to the table. On the other hand, there might be collaboration
problems because of those differences between team members. In the theoretical model of Van
Knippenberg et al. (2004) a distinction is made between these perspectives, they are called the
information-elaboration perspective and the social categorization perspective. The
informational elaboration focusses on the task-related aspects of the teamwork and it entails
that diverse team members might have more task-related knowledge. This can lead to creative
and innovative ideas, which can increase performance, but can also possibly increase task
conflict (Van Knippenberg et al., 2004). It is important to remember that teams with a variety
of knowledge available will have to share their information before it leads to better
performance. However, Van Knippenberg et al. (2004) continues that information sharing does
not happen automatically and that discussing task-relevant information in a team is essential to
benefit from diversity and perform well. So, not the availability of knowledge, but the use of it
enhances team performance.

Social categorization on the other hand, focusses on the relational aspects of the
teamwork and it entails that differences between team members can result in ingroups and
outgroups. The feeling that a member belongs in a group, increases group cohesion, which
means less relational difficulties, less members who want to leave the team, and higher
performance (Nishii, 2013). However, there can be division in a team as well, for example when
team members respond better to members in their subgroup than outside that group, this is
called intergroup bias (Van Knippenberg et al., 2004). Threatening or challenging the subgroup
identity might drive intergroup bias, which is disturbing for collaboration, especially in
heterogeneous groups (Van Knippenberg et al., 2004). For example, in a gender diverse team
that must collaborate on a mathematics problem, but the input of women is not taken seriously,
this hinders optimal team performance. So, it is essential that team members share their
expertise and respect each other’s expertise to enhance team performance.

Van Kbnippenberg et al. (2004) combined the information-elaboration and social
categorization perspectives in the categorization-elaboration model (CEM). The CEM was used

as a start to formulate a theory that underlines the importance of team learning and team efficacy
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as mediators and team identification as moderator to determine how and when diversity
facilitates performance. Since the information elaboration and social categorization
perspectives interact during teamwork, it is important to stimulate the information-elaboration
side and diminish the negative side of the social-categorization perspective. Therefore,
stimulating discussion, strengthening the subgroup identity, and removing challenges or threats
to the subgroup identity might be options to improve performance in heterogeneous teams.
Also, reducing threats and challenges to the subgroup identity by increasing inclusion could
diminish intergroup bias.

This thesis is based upon the CEM model and thus assumes that heterogeneous groups
have the potential to perform well under certain circumstances. Additionally, it is proposed that
the relationship between diversity and performance depends on the different types of diversity.
It is expected that with visible/ surface-level diversity (e.g., gender, nationality) the social
categorization processes may be stronger than with invisible/ deep-level diversity (e.g., values,
expertise). Whereas, with deep-level diversity the information elaboration process may be
stronger. Therefore, it is assumed that the link between diversity and performance is much

stronger for deep-level diversity since this is related to the task related aspects of teamwork.

Differences between Deep-level Diversity and Surface-level Diversity and
their Relationships with Performance

Deep-level diversity involves the less observable aspects (e.g., personality, attitudes,
values, expertise, function, ability, racial/ethnic /identity, sexual identity, and other social
identities), while surface-level diversity involves observable differences (e.g., gender, age,
nationality, ethnicity, and religion) (Jackson & Joshi, 2011; Van Knippenberg et al., 2004; Van
Veelen & Ufkes, 2019). These types of diversity seem to be related differently to performance.
Horwitz and Horwitz (2007) found that deep-level diversity was significantly positively related
to the quality of team performance. Deep-level diversity in this study was about individual
attributes that are relevant for accomplishing tasks (e.g., functional expertise, education, and
organizational tenure). Additionally, it has been found that the positive effects of deep-level
diversity are increased over time (Harrison et al., 1998). On the other hand, no significant
relationship was found between surface-level diversity and team performance (Horwitz &
Horwitz, 2007). Though, the negative relationship between surface-level diversity and team

integration/ cohesion diminished over time (Harrison et al., 1998).
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So, surface-level diversity potentially leads to worse performance. It is expected that the
observable differences between team members can distract from the teamwork and eventually
lead to subgroups within a team. These aspects can be linked with the social categorization
perspective. The differences between team members can lead to ingroups and outgroups within
a team, which impedes team performance. In this study, surface-level diversity in this study is
measured by gender and nationality. In the Netherlands, in science, technology, engineering,
and mathematics (STEM) studies and work field women are underrepresented (Booy et al.,
2012). This means that gender will be a salient characteristic in the teams. The meta analysis of
Tshetshema and Chan (2020) noted that 10 out of 14 articles found a positive relationship
between gender diversity and performance. So, it seems to be beneficial to have gender diverse
teams. Additionally, this study takes place in the Netherlands, so most of the respondents will
be Dutch. This means that nationality will be a salient characteristic in the teams. Tsui et al.
(1992) found that high nationality diversity in a team leads to less commitment and attachment
to an organization and to more absence. Moreover, when a team includes non-Dutch speaking
members, they will have to communicate in English which might lead to communication
problems. Larkey (1996) proposes that majority members stick with their communication
patterns while minority members will match the communication patterns of the majority
members. So, it is interesting to investigate what the effect is of nationality diversity on
performance. Moreover, gender and nationality differences in a team have more effect on
attachment to an organization (Tsui et al., 1992) and have stronger relationships (Nishii, 2013)
than the other variables (e.g., age, tenure, education). Therefore, in this study, surface-level
diversity is measured by gender and nationality.

Deep-level diversity on the other hand leads to good performance. It is expected that
since there is knowledge and expertise to share, this facilitates team performance. This quality
can be associated with the information elaboration perspective that suggests that sharing
knowledge and discussing it results in good team performance. In this study, deep-level
diversity is measured by the professional identity of team members. It is expected that high Pl
diversity leads to better performance since such teams have a wider variety of knowledge and
skills than teams with less PI diversity. The aspects to measure professional identity are interest,
values, competencies, and characteristics. These are also aspects of deep-level diversity,
therefore, professional identity is suitable to measure deep-level diversity.

Deep-level diversity and surface-level diversity have quite a different relationship with
team performance. It is valuable to see if there is a situation that diminishes the negative effect

of surface-level diversity in the surface-level diversity — performance link. To ensure that team
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members do not focus mainly on their differences, so to prevent social categorization, it could
help if they feel included in their team. When team members can focus on the project because
they are not distracted by differences and they dare to speak their minds because they feel
included, this should lead to better performance. Also, interest, values, competencies, and
characteristics are less noticeable at first sight and therefore there is a smaller chance that the
social categorization processes are activated. So, it is expected that deep-level diversity results
in higher performance, regardless of the perceived team inclusion.

Based on this literature that was studied, the following research question and hypothesis
were formulated:
RQ1: What is the role of deep-level diversity (i.e., professional identity) on performance?

Hypothesis 1: Deep-level diversity is associated with better performance.

Moderating Effect of Inclusion

Deep-level and surface-level diversity are expected to have different relationships with
team performance. To minimize the negative effect of surface-level diversity (caused by social
categorization) on performance, inclusion was suggested as moderator. Inclusion is defined by
Jansen et al. (2014) as “the degree to which an individual perceives that the group provides him
or her with a sense of belonging and authenticity” (p. 373). Based on the CEM, there are two
reasons why inclusion leads to better team performance. First, when team members feel
included there may be less focus on their differences, so there is less distinction between
ingroup and outgroup (i.e., intergroup bias), which is beneficial for collaboration. For example,
when there is a Dutch ingroup and a non-Dutch outgroup and people feel that ideas of non-
Dutch people in the team are not as valuable as the ideas from others, it is possible that the team
is not performing optimally. Second, it is hypothesized that when team members feel included
in a team, it might be easier to participate and contribute to the task related discussion (Bodla
et al., 2018) which is beneficial for the performance of a team. In line with these expectations,
Bodla et al. (2018) found that feeling included diminishes the negative effects of surface-level
diversity and that the feeling of inclusion moderates the perceived diversity — collaboration
relationship. Additionally, Harrison et al. (2002) state that inclusion was a strong predictor for
performance. More specifically for gender, Nishii (2013) found that inclusive climate
moderates the relationship between gender diversity and task conflict. So that gender diverse
teams in an inclusive climate have less conflict, which leads to better performance (De Dreu &
Weingart, 2003).

12



Based on these findings in the literature that was studied, the following research question
and hypothesis were formulated:
RQ2: What is the moderating effect of feeling included on the relationship between surface-
level diversity (i.e., gender and nationality) and performance?
Hypothesis 2: The effect of surface-level diversity is associated with lower levels of
performance but moderated by feeling included in a team; the higher team inclusion, the weaker

the negative effect of surface-level diversity on performance.

The Current Study

In this study, the effect of surface-level and deep-level team diversity (i.e., gender,
nationality, and professional identity) on performance (subjective and objective) was
investigated. Additionally, the effect of feeling included within a team was examined to see if
it moderated the surface-level diversity — performance relationship (see Figure 1). The data
were collected during a project week at a University of Applied Sciences in the Netherlands.
The students in this project week had different study backgrounds (e.g., electrical engineering,
industrial product design, mechanical engineering) and they were assigned to various teams.
Gender and nationality were notable aspects of participants since only 14% was woman and
17.7% had the German nationality (while the other 82.3 % was Dutch). To make team members
aware of the deep-level diversity in their team, all team members participated in an exercise

measuring their professional identity which then had to be discussed within the team.
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Method

Research Design

This was a correlational study to examine the relationship between diverse teams (i.e.,
diverse in gender, nationality, and professional identity) and performance and the moderating
effect of inclusion on this relationship.

Respondents and Procedure

Respondents

The participants in this study were all students who followed the international project
week organized by a University of Applied Sciences in The Netherlands. In this week, the
participants had to work together for four days on a problem or task from a company. They
received their task on a Monday morning and had to present their results on Friday. During the
week, the teams would come together every day to work on and develop their solution(s),
idea(s), and/ or product(s). The teams had 5-8 members who mostly did not know each other
beforehand and they had different educational backgrounds and nationalities.

The participants were students from the life science, engineering, and design (LED)
studies in their first, second, third, or fourth year. Additionally, there were international
exchange students from different countries and last year secondary school students (i.e., Havo-
5; students who wanted to get to know the University of Applied Sciences to help with the
decision if they wanted to follow a study program there). The team leaders of the teams were
fourth- or fifth-year LED students who participated in the international project week at least
three times before.

This research was part of a larger study?®. For this research only part of the data were
used (i.e., group in which the professional identity of all team members was made salient),

therefore the procedure of the control group will not be reported.

Procedure
First Questionnaire. The first day of the international project week started with an

introduction for the participants about the project week in general and a presentation about the

1 In the original study, the participants were divided in an experimental and a control group. Both groups filled
out three questionnaires and the experimental group did an exercise as well. For this study only the data of the
experimental group were analysed.
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project they would be working on during that week. After the presentations, they went to their
working space. Here this study started. There was a general explanation about the questionnaire,
that measured demographics, and the exercise to prime team members of each other’s
professional identity diversity which had to be done before the teams could start working on

their project.

Professional Identity Exercise. This professional identity exercise was included to be
sure that this form of deep-level diversity was salient for all participants even though they did
not know each other well yet. A link to the first questionnaire (that was programmed in
Qualtrics; see Appendix A) was shared and filled in by the participants individually. Also, paper
instructions (Appendix C; Figure 8 and Figure 9) and worksheets (Appendix C; Figure 10,
Figure 11, and Figure 12) were distributed among the teams for the exercise. At the end of the
survey, team members were directed to the beginning of the exercise. For this exercise,
participants had to answer statements (programmed in Excel; Appendix E) about their interests,
competencies, values, and personality which resulted in scores for five professional profiles
(i.e., All-rounder, Analyst, Individualist, Innovator, Team player) (for more details, see
measures). Subsequently, team members gained insight in the five different profiles and their
characteristics with the descriptions of Endedijk et al. (2019) (Appendix C; Figure 11). Then,
all team members picked a final profile which were then combined on the team board (Appendix
C; Figure 12). In the last step of the exercise, all team members explained the choice of their
profile, so everyone gained insight in the professional identity of all team members. To
stimulate participation and thank the participants, all teams received a cake when they were

finished with the first survey and the exercise.

Second Questionnaire. On the fourth day of the project week, all teams received a link
to the second questionnaire (also programmed in Qualtrics; Appendix B), in which subjective
performance and inclusion were measured. The teams also received an explanation on paper
that this is still part of the research. At the end of the questionnaire there was a code that could
be filled out on the paper and brought to a central point where they could get coins for all team
members to pick up a free snack in the canteen. This was done to stimulate participation and to

thank them for their cooperation.

Complete randomization was not possible in this study since the teams were already formed

and the locations where they had to work were fixed, therefore, a convenience sample was used.
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There were 521 responses to the first questionnaire and 490 to the second questionnaire. The

dataset that was used for analyses contained 379 responses. Responses that were deleted were

from participants who indicated that they did not want their data to be used for analysis, double

responses, empty responses, test responses, and incomplete responses. So, in total, 379 students

(14.0 % female) in 71 teams participated in this study. Their age varied from 16 to 30 (M =

20.56; SD = 2.24). For further descriptive characteristics of the participants (i.e., nationality,

educational institution, study program), see Table 1.

Table 1

Descriptive information respondents

n %
Gender
Male 326 86
Female 53 14
Nationality
Dutch 312 82.3
German 67 17.7
Educational institution
University of Applied Sciences 334 88.1
Dutch secondary education 7 1.8
Other 38 10
Study program
Applied physics 31 8.2
Chemical technology 7 1.8
Chemistry 9 2.4
Electrical engineering 29 7.7
Industrial product design 37 9.8
Mechanical engineering 110 29.0
Mechatronics 78 20.6
Technical business 7 1.8
Technical computer science 40 10.6
Other 24 6.3
Study year

17



1 150 39.6
2 118 31.1
3 70 18.5
4 29 1.7
5 or higher 5 1.3

Ethical Issues

Before the data collection started, an ethics request was sent to the ethics committee of
the University of Twente and got approved. The informed consent was taken care of in the first
questionnaire. The University of Applied Sciences helped with getting as many responses as
possible by making the questionnaires a mandatory part of the project week. However, the
participants could indicate in the first and second questionnaire that they did not want their
responses analysed. In both cases, the responses were left out of the data analysis. The data was
anonymized, and personal data was deleted from the file before it was used for analysis. After
a few weeks, when all mail addresses were collected, an email was sent to all participants to

debrief them about the study they took part in.

Measures

The data were collected with two questionnaires at two moments in time in the
international project week. The first questionnaire (i.e., conducted on the first day of the project
week) measured demographics and diversity (i.e., gender, nationality, and professional
identity) and the second questionnaire (i.e., conducted on the fourth day of the project week)
measured the subjective performance and the feeling of inclusion. The objective performance
was received later via mail. Table 2 gives an overview of when the variables relevant for this

study were measured?. Each measure is explained in detail after Table 2.

2 For an overview of all measurements, please contact the examination committee.
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Table 2

Measurement of variables in multiple surveys

Diversity Performance Inclusion
Survey 1 (day one in X
project week)
Survey 2 (day four in X X
project week)

Gender Diversity in Teams

To calculate the gender diversity in a team, Blau’s heterogeneity index (Blau, 1977) was
used. The formula to calculate the heterogeneity index, is (k/k-1)*(1-X&, p?), with k being the
number of categories (two in the case of gender, i.e., men/women). The heterogeneity index
gets a value between 0 and 1 with 0 being no diversity, everyone belongs in the same category
and 1 being maximum diversity when a team has an equal number of men and women. For
example, if a team had four men and one woman, the calculation would be (2/1) * 1 - (0.82 +
0.22) = 1-(0.64+0.04) = 2*(1-0.68) = 0.64. So, the heterogeneity for this team would be 0.64.
In case there are more women than men in a team the diversity index is calculated in the same
way. So, a team with four men and one woman has the same index as a team with four women
and one man. Table 3 shows a summary of the gender heterogeneity index. In this study, Blau’s
heterogeneity index varied between .00 and .96 (M = .38; SD = .38) and there were two teams
that counted more women than men. Table 4 shows the percentages of women in the teams and

the first row shows all teams with only men.

Table 3

Gender diversity in teams (Blau’s index)

Gender diversity Number of teams (%)
Very low diversity (< .20) 34 (47.9)

Low diversity (.20-.39) 0(0)
Moderate diversity (.40-.59) 9 (12.7)

High diversity (.60-.79) 14 (19.7)

Very high diversity (>.80) 14 (19.7)
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Table 4

Percentages women in teams

% women in teams Number of teams (%)
0 34 (47.9)

1-20 18 (25.4)
21-40 17 (23.9)
41-60 0 (0)

61-80 2 (2.8)
81-100 0 (0)

Nationality Diversity in Teams

To calculate the nationality diversity in a team, also Blau’s heterogeneity index (Blau,
1977) was used (see ‘Gender diversity in teams’ for explanation). This calculation also does
not distinguish between more Dutch or more non-Dutch people in a team, same as for the gender
diversity calculations. This study, there were only three teams that counted more non-Dutch
than Dutch people. Table 5 shows a summary of the nationality heterogeneity index. The Blau’s
heterogeneity index varied between .00 and 1.00 (M =.41; SD = .44) and there were three teams
that had more non-Dutch than Dutch members. Table 6 shows the percentages of non-Dutch in

the teams in this study and the first row indicates all teams with only Dutch members.

Table 5

Nationality diversity in teams (Blau’s index)

Nationality diversity Number of teams (%)
Very low diversity (< .20) 37 (52.1)

Low diversity (.20-.39) 0(0)
Moderate diversity (.40-.59) 2 (2.8)

High diversity (.60-.79) 9 (12.7)

Very high diversity (>.80) 23 (32.4)
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Table 6

Percentages non-Dutch members in teams

% non-Dutch members in teams Number of teams (%)
0 37 (52.1)

1-20 7 (9.9)

21-40 16 (22.5)
41-60 9 (12.7)

61-80 2 (2.8)
81-100 0 (0)

Professional Identity Diversity

The professional identity is based on the outcome of a shortened version of the Career
Compass. This instrument was developed by Méwes (2016) and produces a professional profile
(e.g., All-rounder, Analyst, Individualist, Innovator, or Team player) when all 100 items of the
questionnaire are answered. Those items are divided in four categories: interests, competencies,
values, and personality. Since the original version of the Career Compass is quite long and in
this research it was only a part of the exercise, the choice was made to reduce the number of
items to 26 (for development details and validation, see Appendix D). When this shortened
version is filled in, a professional profile is produced in the same way as the original Career
Compass. It depends how the items are answered which profile is the best fit. For example, if
someone got a result that Team player was the profile with the best fit, they probably have
characteristics like valuing relationships (e.g., family, friends, work — life balance) and being
competent in managing people and team collaboration.

The professional identity diversity within a team was calculated with Blau’s
heterogeneity index as well. The formula is still (k/k-1)*(1-YF_, p?), however there are five
profiles (i.e., All-rounder, Analyst, Individualist, Innovator, and Team player), therefore k = 5.
The heterogeneity index gets a value between 0 and 1 with 0 being no diversity, everyone had
the same profile and 1 being maximum diversity when a team has an equal number of members
for every profile. For example, if a team of eight members has three members with an analyst
profile, two members with an allrounder profile, two members with an individualist profile, and
one member with an innovator, the calculation would be (5/4)*(1-(0.25% + 0.25% 4+ 0.252 +
0.1252% + 0.1252%)) = 1.25*(1-(0.0625 + 0.015625)) = 1.25*(1-(0.1875 + 0.03125)) = 1.25*(1-
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0.21875) = 0.97. Table 7 shows a summary of the deep-level diversity in the teams in this study.
Blau’s heterogeneity index varied between .31 and .97 (M =.70; SD = .16).

Table 7

Professional identity diversity in teams

Professional identity diversity Number of teams (%)
Very low diversity (< .20) 0 (0)

Low diversity (.20-.39) 3(4.2)
Moderate diversity (.40-.59) 15 (21.1)

High diversity (.60-.79) 23 (32.4)

Very high diversity (>.80) 30 (42.3)

Subjective Performance

To measure subjective performance, Hackman's (1987) team effectiveness scale was
adapted. The scale was originally measured by nine items, for example, ‘In your opinion how
well does your project team perform? Please grade your project team's performance on... - ...
the overall performance level’. All items were answered on a 5-point Likert-type scale (1 =
terrible, 5 = excellent). Factor analysis was performed and showed that the items could be
explained by two factors. Four items measured the result (e.g., ‘In your opinion how well does
your project team perform? Please grade your project team's performance on... - ..
accomplishing project goals’) while the other five items measured the collaborative process
(e.g., ‘In your opinion how well does your project team perform? Please grade your project
team's performance on... - ... the efficiency in collaborating’). Therefore, only the four items
measuring result were chosen and used to create a subjective performance scale (i.e., factor

loadings ranged from .613 to .785). Cronbach’s alpha was .852.

Obijective Performance
The objective performance was indicated with a grade by company supervisors and
teachers. The grade could range between 1 (bad) and 10 (excellent). The teams performed well

with an average of 7.62 as their final grade.
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Inclusion

Inclusion means that team members feel accepted and equal, are valued, and establish
personal connections within a team (Hui & Farnham, 2016; Jansen et al., 2014; Shore et al.,
2011). The items to measure inclusion were adapted from Jansen et al. (2014). Inclusion was
originally measured with six items, for example, ‘What are your reflections about how the team
members are included in the project assignment this week? In this team... - | think that all team
members feel included.”. All items were answered on a 5-point Likert scale (1 = strongly
disagree, 5 = strongly agree). Factor analysis was performed and showed that not all six items
belonged to the factor inclusion (i.e., factor loadings of two items were -.117 and -.204). When
those two items were removed, the remaining four belonged to one factor (i.e., factor loadings
ranged from .654 to .839). Additionally, Cronbach’s alpha was calculated for the reliability of
the factor (i.e., .802).

Data Analysis

ICC was calculated to check whether the perception of individual team members showed
enough overlap for the data to be aggregated for the analysis. The ICCs were .86 for subjective
performance and .78 for inclusion. This means that 86% and 78% of the variance in the
individual ratings can be explained by differences between teams and 14% and 22%
respectively by differences between individuals. Such high ICC’s justify aggregation to the

team level, since the interrater agreement was very high (Koo & Li, 2016).

Data Aggregation

The individual responses about feeling of inclusion and subjective performance were
aggregated to the team level. This resulted in one score per team for feeling of inclusion and
one score per team for subjective performance. Please note that team diversity and objective
performance were already measured on the team level (i.e., respectively Blau’s heterogeneity

index of gender, nationality, professional identity, and the grade a team received).

Analytic Strategy
First, the descriptive statistics and correlations between all study variables and important
demographics were calculated. Subsequently, to test hypothesis 1 ‘deep-level diversity is

associated with better performance’, two separate regressions were used. The first regression
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was deep-level diversity as independent variable and subjective performance as dependent
variable. The second regression was deep-level diversity as independent variable and objective
performance as dependent variable. The second hypothesis is ‘the effect of surface-level
diversity is associated with lower levels of performance but moderated by feeling included in a
team; the higher team inclusion, the weaker the negative effect of surface-level diversity on
performance’. To test this hypothesis, the main effects of surface-level diversity (i.e., gender
and nationality diversity) on performance (i.e., subjective and objective performance) were
examined. Then, the moderating role of team inclusion was examined with moderation analyses
applying model 1 of the PROCESS macro of Hayes, using 5000 bootstrapped samples (Hayes,
2013). This moderation model was run four times with one independent and dependent variable
at a time. The independent variables were gender diversity and nationality diversity, the
dependent variables were subjective and objective performance and, in all models, inclusion
was used as moderator. Additionally, marginally significant correlations were examined with

simple slope analysis provided by Dawson (n.d.).
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Results

Descriptive Statistics and Correlations

The model variables and demographics (i.e., age, amount of known team members) with
corresponding means (M), standard deviations (SD), and correlations are shown in Table 8. This
table shows a significant correlation between age and nationality diversity (r = .55, p < .01),
which means that the higher the average age in a team, the higher nationality diversity is in that
team. However, age was not correlated with any of the dependent variables, so it is unlikely
that age is an alternative explanation when significant correlations are found during the
analyses, therefore age was not included as covariate in the analyses.

Overall, team members rated their performance and their feeling of inclusion quite high
(4.02 and 4.17 respectively on a scale of 1-5). Moreover, teams are more diverse on deep-level
(i.e., professional identity) rather than surface-level (i.e., gender and nationality). Lastly, teams
performed quite well with an average of 7.62 (on a scale of 1-10) as their final grade.

Subjective and objective performance were measured to gain more insight in overall
performance. It was expected that both variables would be related, however Table 8 shows that
subjective performance had higher correlations with other variables than objective performance
and they were not significantly correlated with each other. Also, only subjective performance,
but not objective performance, shows a significant moderate positive correlation with inclusion,
r = .66, p < .01, which means that the higher the average inclusion in a team, the higher the

team members rate their performance.
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Table 8

Descriptive statistics and correlations of model variables

M SD 1 2 3 4 5 6 7 8
1. Age 20.54 1.07 1
2. Known team 1.70 0.82 -.129 1
members
3. Subjective 4.02 0.37 .100 .093 1
performance
4. Objective 7.62 0.93 .080 181 131 1
performance
5. Gender diversity 0.38 0.38 -.215 .148 140 110 1
6. Nationality 0.41 0.44 545* -.020 208 014 .081 1
diversity
7. Professional 0.70 0.16 .010 .065 -.165 -.013 -.030 -.021 1
identity diversity
8. Inclusion 4.17 0.36 -.022 .044 .656* 181 157 -.043 -.099 1

* Correlation is significant at the p < .01 level, two-tailed.
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Hypotheses Testing

Hypothesis 1: Deep-level Diversity is Associated with Higher Subjective and Objective
Performance.

Hypothesis 1 stated that deep-level diversity is associated with better subjective and
objective performance. To test this hypothesis, two separate linear regression analyses were
done, see Figure 2 for an overview of the results (unstandardized B coefficient). First a
regression with deep-level diversity on subjective performance. In contrast to the expectation,
no significant relation was found (t = -1.39, p = .17). Second, a regression with deep-level
diversity and objective performance was done. Again, no significant relation was found (t = -
.10, p =.92). Therefore, hypothesis 1 could not be accepted.

Hypothesis 2: Is Surface-level Diversity Associated with Worse Performance Depending on
Team Inclusion?

Hypothesis 2 stated that the effect of surface-level diversity on performance depends on
team inclusion; the higher team inclusion, the less negative effect of surface-level diversity on

performance.

Gender Diversity. First, the main effect of gender diversity on subjective performance
was analysed, additionally, the moderating effect of feeling included on this relationship was
tested (see Figure 3 for an overview of the results). In contrast with the expectations, a
marginally significant relationship was found between gender diversity and subjective
performance (8 = 2.29, se = 1.16, t = 1.98, p = .05, LLCI = -.01, ULCI = 4.60) with an R? of
.46. This implies that when a team is more diverse in gender, they rate their performance higher.
Interestingly, a significant main effect of inclusion on subjective performance was found (5 =
.82,5e=.12,t=6.84, p=.00, LLCI =.58, ULCI = 1.06), indicating that the more team members
feel included the better they think their team performs. Then, moderation analysis was done to
see whether inclusion moderated the link between gender diversity and subjective performance.
A marginally significant moderation effect was found (8 = -.54, se = .28, t = -1.95, p = .06,
LLCI =-1.09, ULCI = .01). Since the p-value of the moderation relationship was marginally
significant (p = .06), this relationship got explored by plotting the regression lines to explore
the meaning of this effect with Dawson (n.d.). Figure 4 shows that when experienced team
inclusion is low, higher gender diversity is associated with higher subjective team performance,

when experienced team inclusion is high, gender diversity does not seem to predict subjective
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team performance. This is different than what was expected since it was hypothesized that when
team inclusion was high, higher gender diversity would be associated with higher performance.

Additionally, to see if these significant relationships are caused by more women in a
team or the diversity in a team, an extra moderation analysis was done. Instead of using Blau’s
heterogeneity index, the number of women in a team was the independent variable. So, the main
effect of the number of women in a team on subjective performance was analysed, additionally,
the moderating effect of feeling included on this relationship was tested. A marginally
significant relationship was found between number of women in a team and subjective
performance (f = 6.11, se = 3.23, t = 1.90, p = .06, LLCI = -.32, ULCI = 12.55). This means
that when a team has more women, a team rates their performance higher. Also, a main
significant effect of inclusion on subjective performance was found (5 = .81, se = .12, t = 6.96,
p =.00, LLCI = .58, ULCI = 1.04), which implies that the more team members feel included the
higher they rate their performance. Then, the moderation analysis was done to see whether
inclusion moderated the link between number of women in a team and subjective performance.
Again, a marginally significant relationship was found (4 = -1.45, se = .76, t = -1.90, p = .06,
LLCI =-2. 89, ULCI = .07) with an R? of .46. Since the p-value of the moderation relationship
was marginally significant (p = .06), this relationship got explored by plotting the regression
lines to explore the meaning of this effect (Dawson, n.d.). Figure 5 shows that when experienced
team inclusion is low, higher number of women in a team is associated with higher subjective
team performance, when experienced team inclusion is high, the number of women in a team
does not seem to predict subjective team performance.

Second, the main effect of gender diversity on objective performance was analysed and
the moderating effect of feeling included on this relationship was tested. The relationship
between gender diversity and objective performance was not significant (p = .43). Also, no
significant main effect of inclusion on objective performance was found (p = .13). And no

significant moderation effect was found (p = .46) for this relationship.

Nationality Diversity. To start, the main effect of nationality diversity on subjective
performance was tested, further, the moderating effect of team inclusion on this relationship
was analysed (see Figure 6 for an overview of the results). No significant relation was found
between nationality diversity and subjective performance (p =.60). But a significant main effect
of inclusion on subjective performance was found (4 = .63, se = .12, t =5.23, p = .00, LLCI =

.39, ULCI = .87). This means, that the more team members feel included, the higher they
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indicate their performance. Lastly, no significant moderation effect was found with subjective
performance (p = .46).

Then, the main effect of nationality diversity on objective performance was tested and
the moderating effect of team inclusion on this relationship was analysed. The relationship
between nationality diversity and objective performance was not significant (p = .96). Also, no
significant relation was found between inclusion and objective performance (p = .28). And no
significant moderation effect was found (p = .96).

Hypothesis 2 cannot be confirmed since the significant moderation effect of gender
diversity could not be reproduced with nationality diversity. So, there is no unambiguous result

regarding surface-level diversity in general.

Figure 2

Regression coefficients for the deep-level diversity — performance relationship
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-.379

Deep-level diversity

-.073
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Note. No significant effects were found.
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Figure 3

Moderation coefficients for gender diversity — performance relationship with inclusion as

moderator
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Figure 4

Simple slope analysis
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Figure 6

Moderation coefficients for nationality diversity — performance relationship with inclusion as
moderator

Subjective performance
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161
Nationality diversity
-.140
Objective performance
.045
Inclusion

Note. No significant effects were found. f p <.10

Exploratory Analysis

Even though it was not hypothesized that the deep-level diversity — performance link
would be moderated by inclusion, it was decided to perform this moderation analysis since no
significant effect was found in the regression analysis. The moderation analyses of hypothesis
2 was repeated, but with professional diversity as independent variable, see Figure 7. The main
effect of professional diversity on subjective performance shows no significant relationships (p
= .73). The main effect of performance and inclusion, also shows no significant results for
subjective performance (p = .20). Lastly, the moderation analysis was not significant either (p
=.80).

Then, the main effect of professional identity diversity on objective performance was
tested and the moderating effect of team inclusion on this relationship was analysed. The
relationship between professional diversity and objective performance was not significant (p =

.97). Also, no significant relation was found between inclusion and objective performance (p =
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.77). And no significant moderation effect was found (p = .97). Therefore, no conclusions can
be drawn about this model.

Since diverse teams in this study are mostly teams with more women an independent t-
test was performed to investigate whether women rate their team performance higher than men.
However, it was not found that women rated their performance higher than men, since no

significant relation was found (p = .42) 3.

Figure 7

Moderation coefficients for the diversity — performance relationship with inclusion as
moderator

Subjective performance

.73

Deep-level diversity -80

.97

Objective performance

.97

Inclusion

Note. No significant effects were found.

% To gain more insight in the gender diversity — performance relationship, two separate linear regression analyses
were done. First with gender diversity as independent variable and subjective performance as dependent
variable. No significant relationship was found (t = .28, p = .78). Second with the number of women as
independent variable and subjective performance as dependent variable. Also, no significant relationship was
found (t = .51, p = .62).
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Discussion

This research was done to learn more about the diversity — performance relationship,
since literature does not show consistent findings on this topic. The categorization-elaboration
model (CEM) was used as a base for this study. It states on the one hand that when team
members share their knowledge, this should result in better performance (information
elaboration perspective). On the other hand, it is said that differences between team members
can lead to ingroups and outgroups which is detrimental for team performance (social
categorization process). So, based on CEM, it was likely that more deep-level diversity in a
team would lead to better performance (information elaboration). However, this expectation
could not be confirmed by the results of this study, so no proof was found for the information
elaboration perspective of the CEM. It is possible that team members were not (sufficiently)
aware of the professional profiles the other members. Which could be caused by not having
spend enough time and effort on the exercise, since teams preferred starting immediately on the
project rather than investing time in the exercise. This lack of time spend on the exercise could
have led to not knowing each other well enough to benefit fully from everyone’s expertise. On
the other hand, Triana et al. (2021) found that different types of deep-level diversity (i.e.,
personality, values, cultural) have different outcomes. Diversity in values results in fewer
positive team emergent states and team processes. So, it could be that the different types of
deep-level diversity in this study (i.e., interest, values, competencies, and characteristics)
changed the outcome of performance.

Secondly, it was expected that surface-level diversity would lead to worse performance
(social categorization). However, when team members would feel included, it was expected that
surface-level diversity would lead to better performance, but not when they did not feel
included. In contrast, the results showed that when team members felt more included, gender
diversity did not seem to increase subjective performance. When team members felt less or not
included, more gender diversity led to higher subjective performance. These findings do not
support the social categorization perspective from the CEM. It is difficult to clarify the
moderating effect of inclusion on the gender diversity — performance link since it is unexpected
and inconsistent with findings in literature (e.g., Joshi & Roh, 2009; Meadows &
Sekaquaptewa, 2013). Though, positive effects of gender diversity on performance have also
been found (Tshetshema & Chan, 2020). Alternatively, it could be questioned if men and
women in the teams estimated their performance differently. If women estimated the team

performance higher than men, than this could give a seemingly false result that gender diverse
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teams rated their performance higher. However, the moderation effect was only marginally
significant and the sample size was not large, so it is difficult to draw conclusions with certainty
based on these results.

Third, it was predicted that more nationality diversity in teams would lead to lower
performance. Since nationality is quite a salient characteristic, it could lead to ingroups and
outgroups in a team which is disadvantageous for team performance. Yet, the results indicated
that nationality diversity in teams did not predict subjective performance. Additionally, it was
found that inclusion did not moderate the nationality diversity — performance relationship. So
again, these results do not support the social categorization perspective of the CEM. Having
nationality diversity in a team did not influence how team members rated their performance. It
can be argued that the nationality differences in a team were not as big an issue as expected.
Possibly since German and Dutch nationalities do not differ too much from each other.
Alternatively, there is the possibility is that inclusion compensated the negative effect of
nationality diversity which led to the insignificant relationship with performance.

Fourth, it was found that both gender and nationality diversity did not predict objective
performance. Also, inclusion did not moderate these relationships. For gender, it could be that
team members are used to work in gender diverse teams or do not have the prejudice that
women perform less than men in technical teams. VVooren, Haelermans, Groot, and Maassen
van den Brink (2022) and O’Dea, Lagisz, Jennions, and Nakagawa (2018) found that female
students perform equally well as men in STEM education. This could mean that the
preconceptions that men are smarter and perform better are not equally represented in schools
as they are in businesses. This explanation would mean less social categorization in teams,
which is beneficial for the team performance. For nationality, a similar reasoning as for
subjective performance could be used. Since the social categorization process did not seem have
an effect on objective performance, it could be argued that team members did not split into
ingroups and outgroups or that the relationship was moderated by inclusion.

Lastly, while feeling included seems to predict the individual feelings of performance
(subjective performance) it does not translate to the actual performance (objective performance)
of the team. It could be that the duration of the project was too short (only one week). The
support that was found for the moderating effect of inclusion (Bodla et al., 2018; Harrison et
al., 2002; Nishii, 2013) came from studies in which team members worked together extensively
and for a long(er) period of time than the current study. In this study, team members did work
together everyday which would lead to feeling included in your team which could lead to the

feeling that your team is performing well. That would explain the inclusion — subjective
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performance relationship. However, working together for only one week is probably not enough
to actually benefit from each others’ skills and knowledge and make interactions go smoothly
yet. So, the duration of the project week might have been too short for inclusion to increase the
objective performance. On the other hand, this was a correlational study, which means that a
causal conclusion cannot be drawn. Therefore, it could be that the relationship is reversed so
that the individual feelings of performance (subjective performance) lead to better inclusion.
Since the results (objective performance) are not known during teamwork, they cannot have an

effect on inclusion, which could explain the lack of effect for objective performance.

Theoretical and Practical Implications

This study supports existing literature that shows the positive effects of inclusion on
teamwork (Bodla et al., 2018; Harrison et al., 2002; Nishii, 2013). The results showed a
significant relationship between inclusion and subjective performance and it confirmed the
value of feeling included in a gender diverse team for performance. This suggests that schools
and organizations can enhance performance by increasing feelings of inclusion of their students
and employees, especially when they work in gender diverse teams. It is expected that, though
this research does not show a direct effect with objective performance, over time subjective
performance will lead to better objective performance and other outcomes like, less turnover
and more commitment (Nishii, 2013).

Additionally, quite some insignificant and unexpected results have been found in this
study. For example, the non-significant relationship between deep-level diversity and
performance or the inconsistent findings of gender diversity. It could be questioned if the CEM
applies for student teams. Maybe student teams are not diverse enough in knowledge and skills
in comparison to work teams. Or the preconceptions (e.g., that women are not as valuable as

men in technical teams) are not as strong in gender diverse student teams than in work teams.

Limitations and Suggestions for Further Research

This study took place in an actual project week with participants who had to do well on
their project to pass. Even though the environment was realistic, there were some limitations in
this study. Firstly, the sample size, the data of only 71 teams were used in the analysis. Some
relationships were marginally significant. So, research with a larger sample size could draw
conclusions with more certainty. Replication of the current results would be a verification of

the conclusions that were drawn in this study.
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Secondly, the composition of the teams was a limitation, for both gender and nationality.
In the current study, gender diversity in teams consisted mostly of many men and a minority of
women. This might be a truthful representation in technical team, but gender diverse teams
consisting of a combination of the majority being men or women leads to more generalizable
and insightful results to whether gender diversity is related to the variables in this study.
Similarly to gender, nationality diversity in teams in this study consisted mostly of many Dutch
and a minority of German members. Additionally, Dutch and German cultures are not very
different from each other. Therefore, it would be insightful to study nationality diverse teams
that include more nationalities and include teams with a variety of the majority being Dutch or
other nationalities which would lead to more general results and thus conclusions.

Another limitation of this study was the duration. The project was only one week, in this
week, the project had to be finished. Therefore, the time that team members wanted to use to
work on their projects now partly had to be invested in the exercise. This led to complaints
about the exercise and its duration. A suggestion for further research would be to shorten the
exercise to make it less of a distraction from the actual project the teams should be working on.
Additionally, guidance and support might increase the efficiency of the exercise. Moreover, the
number of measurements that were done during this research (each variable (i.e., performance
and inclusion) was measured once), could be increased. In future research a longitudinal study
could get a more complete insight in the variation of those variables in team members over
time.

Lastly, it would be interesting to setup an experimental study to learn more about the
inclusion — performance relationship. The intervention would be an activity to build a team
mentality before the teams start working on the actual project to increase feelings of inclusion.
All teams would then have to fill out a survey where they indicate how included they personally
feel as well as how included they think team members feel in general. The same questions
should be answered at the end of the project to see if these feelings of inclusion changed during
the teamwork. The teams in the control group should either spend the same amount of time
together before starting their projects or ‘time spent together before the project’ should be
controlled for in the analysis. Additionally, it would be interesting to study different durations
of projects. It is possible that the effect of the activity decreases when teams work together for

a longer time.

37



Conclusion

This study tried to answer the questions when diversity affects performance. No
significant relationship was found between deep-level diversity and performance. For surface-
level diversity, the findings were mixed. It was found that feeling included in a gender diverse
team is beneficial for the quality of performance. However, no significant relationships were
found regarding nationality diversity and performance. Lastly, a significant relationship
between inclusion and subjective performance was found. To summarize, this research found

that team inclusion is important for good performance, especially in gender diverse teams.
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Appendix A

Questions used for Analysis from Questionnaire 1

Q7 What is your age?

Q8 What is your gender?

Q9 What is your nationality?

Q11 What is the name of your educational institution?

Q12 What is the name of your educational study program?

Q13 Which study year are you currently in?

Q24 Please fill in the scores with the test results from the Professional Profile Test (Excel
sheet) below,

All-rounder

Analyst

Individualist

Team player

Innovator
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Appendix B

Questions used for Analysis from Questionnaire 2

Q22 Howe many team members did you know prior to the project week? (Select “0” if you did

not know anyone before)

Q16 What are your reflections about how the team members are included in the project
assignment this week?  In this team...

.. I think that all team members feel included.

.. I think everyone is accepted for who they are.

.. I think everyone makes a unique contribution.

.. I think that differences between team members are valued.

5-point Likert scale, i.e., Strongly disagree — Strongly agree

Q11 In your opinion how well does your project team perform? Please grade your project
team'’s performance on...

.. accomplishing project goals.

.. the quality of the project work.

.. the quantity of the project work.

.. the overall performance level.

5-point Likert-type scale, i.e., Terrible - Excellent
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Appendix C

Development Exercise and Material

The exercise consisted of an individual and team part. First, all team leaders received
an introduction (see Figure 8) and instruction sheets (see Figure 9) where all the necessary
information to complete the exercise was summarized. All team members started with
individually filling in the short version of the Career Compass (Appendix E) that was
developed for this study. The result were profile scores for all five profiles. Those scores were
the starting point for the individual worksheet (see Figure 10) on which the scores had to be
written down as well as a top 3 based on those scores. Then the profile boards (see Figure 11)
were distributed with detailed information about the profiles. With this information the profile
that fits someone best could be chosen. Then there was space to write down 3-5
characteristics of this profile that the individual felt most fitting for him/her. This was
summarized in a personal profile card. Now the individual worksheet was completed.

For the team part, the team leader would start and guide the conversation and help
questions were given as an example to stimulate the conversation. Firstly, all members
introduced themselves to each other based on the profile and characteristics they chose and the
skills they have. Secondly, those personal profile cards were combined at the team board (see
Figure 12). Additionally, the team board had tasks written on them that could be divided among
team members with pink, yellow, and blue post-its. If someone wanted to do a task or thought
(s)he was good at it, it would be blue. If someone wanted to learn to do a task or was not sure
about his/her ability, it would get a yellow post-it. And if someone did not want to do a certain
task, it would get a pink post-it. The team leader would guide and oversee this process as well.

The clarity of the instructions was not tested before it was used by the project teams.
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Figure 8

Introduction for team leader

LEARN MORE ABOUT EACH OTHER!
START THIS RIGHT AFTER COMPANY PRESENTATION

Before you start working on your company azsignment, you will start working on this interactive
tazk to find out how everyone can contribute to the team tasks. Why?

Psople differ: not only in terms of your study background, but also in terms of what you find
important, your interests, your personality and your competences. Together this forms your
professionel profile. If you are familiar with your own professional profile and know about the
profassional profile of your team members, you will be able to make optimal use of sach other’s

talents, collaborats well, have fun and come up with good and innovative solutions.

The task consists of three parts:

1. Learn more about yourself: all team members answer guestions online and will find out about
their own individual profile.

2_Learn more about your teammatas: you will share your profiles and find out about the unigqus
charactaristics of your team and what you find important to work on as a group.

3. Prepare for the task: you will find out how the characteristics of evarybody can be used during
the project wask.

You will nead about 45 minutes for this task and then you are perfectly prepared for the project

waeok!

@ Do you need assistance? Aszk the teaching assistant for halp or send us a8 Whatsapp
message to: +316 28 32 41 84 with your room and group number or come and find us &t the

Project Management Office (W2.39). We will come to help you as soon as possible!

Farticipation in this task is a mandatory element of the project week. Saxion collaborated with the
University of Twents to design and evaluate this interactive task. The outcomes will be used to
further improve the project week for next years.

—). Please use the material enclosed in this folder to start the task
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Figure 9

Instructions for team leader

LEARN MORE ABOUT EACH OTHER! §
INSTRUCTIONS TEAM LEADER

STEP 1: Learn more about yourself
You nead this:
1. Individual workshest (one per member)
2. 2 Profile boards (do not distribute yet)
3. Pen/pencil
4. Laptop

To do:

1. Distributs the individual worksheets and put the profile boards upside down on the tabls.

2. Let everyone work on the individual workshest, including yourself!

3. Check if everybody has completed the personal profile card. Some people might by quicker
than others, so be patient and give everybody the time needed to complets.

STEP 2: Learn more about your teammates
You need this:

1. Team board

2. Pen/pencil

To do:
1. Writa down the names of your teammates on the board.
2. Put the team number (e.g.. DEMCOMO1) on the team board
3. Start left: ask every team member:
- What profile did you sslect for yourself and why?
- Did you change the original and why?
- Which key charactsristics - related to the profile - do you want to put on the team board?
4. Writa down the key characteristics they want to put on the team board.
5. Count which profiles are most prasent. Write down the number in the upper right cornar. Now
discuss the following questions:
- What profiles over- or underrepresented?
- What does this mean for your project?
6. Discuss the characteristics that everybody wrote down:
- What are the similarities?
- What are unique characteristics?
- Ask everybody to underline their most important characteristic on the board.
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LEARN MORE ABOUT EACH OTHER!
INSTRUCTIONS TEAM LEADER

STEP 3: Prepare for the task
You need this:

1. Team board

2. Pen/pencil

3. Post-its

To de:
1. Give sach team member post-its.
2. Invite all team membars to think about sach task and how that fits them. They can indicats
this by using post-its. You can alzo leave tasks empty if you do not have a clear prefersnce.
Blue = this fits ma! Write down one or two words what aspect of this task fits you.
= this tazk iz something | would like to be engaged in, but also want to learn
from. Write down one or two words about what you want to leam.
Fink = this does not fit me.
For example: if person X feels like designing fits their profile, then he/she should put a green
post-it in their column and at the row of the report that indicates “designing lay-out”.
3. Discuss the following questions based on the outcomes:
- Are their more or less popular tasks?
- How can team members help each other?
4, Fill in the last row of the table. Where are team members focusing on? What is their rols
during the project wesk?

One of the teaching assistants will come and take picture of your teeam boeard after you finished.
This will serve as a proof that you completed this task. You can keep this board with you during

the project week and make changes or add things if you want.

Enjoy the project waak!
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Figure 10

Individual worksheet

STEP 1. INDIVIDUAL WORKSHEET

1. Fill in this URL on your laptop: My scores from the test
https:/ibit.ly/2ZRUGAmC

2. Finish the survey. Do not forget to mention the results from the test
in the online survey.

3. What are your results from the test? »-

4. According to the test, the profile with the highest score fits you best. -
Wiite down here your top 3: 1. ... 2. .. 3. .. Innovator e

3. Take one profile board from the pile. Read the profile description of

the profile of your highest scoring profile. Underine the aspects that fit you well.

? Do you have the feeling that it does not fit you well? Read then the description of
your number 2 (or if needed also 3). Make a decision which profile fits you best and
indicate this on your personal profile card below.

Are there some words unfamiliar to you? For each group there is a Dutch translation
available.

4. Mow check the characteristics that you underlined and think of the project week
and the things you are going to do. Pick 3-5 of these charactenstics that you think
are relevant for the project week. Write these down on your personal profile card.

7. The next step will be that you will be asked to introduce yourself, the profile you
selected and your 3-3 characteristics to the rest of your team. But first wait

till the rest of the team i1s
finished with this part. Personal Profile Card
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Figure 11

Profile board

PROFILE BOARD

Peopls in the ‘Innovator’ profile typically enjoy challenging and intellectually stimulating work.
They valus having good career perspectives, which iz likely to be more important than family
relstionzhipz and adhering to traditionz. Typically, they do not neesd predictability, preferring
instead to experiment and seek out challenges. Voluntesring and sodietal themes such az
well-being and the natural emvircnment are often of little importance to innovators.

Innovetors are full of initiative, creative in their thinking and very open to new ideas. They tend to
appear optimistic, self-assured and assertive. When collsborating with others, they may sometimes
run ghead of the group in their enthuzizasm. Thersfore, enzuring to complete tazks and initiatives
before starting new ones and keep everyone invelved can be a lsarming point.

Innovators have a lot of confidence in their competencies when it comes to entrepreneurship,
collaboration and analyzing problems. Dezigning zystems or products and making the most of
changes in the environments are also competencies that come eazy to them. They tend to struggle
to structure their work and organize their time efficiently.

In shovt, innovstors like to understand how things work and are often interested in creative, artistic
and innovative activities. They prefer to minimize screen tims, spending their time working with their
hands instead.

People inthe Team-player profile value social etiquette and having good family relationships.
Theze values alzo tend to surface in their community zpirit, interast in locsl communitiez and &
deszire to maintain & good werk-life balance. Team players care about being in good heslth, they
value certainty and appreciste a comfortable life. They are generally lez: interested in
intellectusl stimulation.

Team-players tend to be socially pre-active; they seek contact and touchpoints with others and
during mestings they are active participantz. They often have & grounded and pragmatic view
on matters and are focuzed on action rather than analysis. Their outgoing naturs helps to make
connections between people when colleborating, howsver team-playsrs may st times be too
attention-zesking and bensfit from allowing others mare time to speak. Whils team-playsrz like
to take action, they may at timez bensfit from being more open to reflecting on creative ideas.
Team-players tend to be confident in their competencies regarding managing other people,
and team collaboration. They evaluate their own analytical and rezearch zkills more negatively
though. Also, designing systems or products and working in interculiural ssttings might me
more difficult to them.

In short. team-players are interestsd in social interaction and the local communities they are part
of. They prefer to act and get things done rather than analyze and think things through, which
zurfaces in their pragmastic approach.
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Psople in the ‘All-rounder profile have many different motivational drivers. They valus intellectual
challenges and are keen to support other people and contribute to sodety. All-rounders like to
enjoy life. They generally care sbout having good family relationships, their health and career, while
to a lezzer degres they alzo value predictshbility.

Many all-rounders seem curicus and have & wide variety of interests. They tend to be open to new
ideas and participate actively in converzations about thess. Many all-rounders are well organized in
their approach to work, which may help to zatisfy their diverss motivational interests.

All-rounders have great confidence in their competenciss. In particular skills such as management,
collaboration, dezling with change and working in international environments comes sazy to them.
They are alzo positive about their analytical abilities, their ability to design systems or products, to
mentor others and to arganize their own time for maximum effectivensss.

In short, all-rounders have broad interests encompazsing people and socisty, collaboration with
others and creativity. They tend to be curious and enjoy practical activities. This diversity of interests
could make it difficult for zome slf-rounders to make decisions about what goals to pursus.

Peopls in the "Analyzt’ profile love intellectual stimulation. They are driven to understand problems
and find solutions, in particular when thiz benefits other people and socisty. Analysts are often
zatisfied having a modest |ifestyle without unneceszary luxuries. Mozt analyzizt are not interezted in
statuz or power; for them career success revolves around developing their expertise and salving
increazingly complex analytical issues.

Mozt analyztz appeer independent and introverted; they tend to listen more than they talk. At times,
thizs makes it hard for others to understand what thoughts analystz are having on their mind.
Analysts typically make a friendly and reliable imprezsion. They tend to be somewhat sensitive to
work preszure or may doubt the guality of their own work.

Analysts are generally confident in their analytical skills. They tend to belisve in their abilities to
conceptualize high quality ressarch, execute the studies and write up the results. Analysts are
zignificantly lesz confident in their competenciss regarding management. collaboration, flexdbility in
times of change and the creative design of systemsz or products.

In short. analysts enfoy working indspendsntly on complex snalytical iszuss. In their limited
interaction with others, they are focuszed on the contents of their work and tasks at hand.

People in the Individualist’ profils valus a comfortable and simple life; they are not looking for
challenges for their own zake. Individualists are most comfortable on their own and typically do not
nead much contact, interaction or activities with other psople. Gaming iz a favorite way to spend their
free time and zome individualists alzo enjoy working with their hands. Individualist: tend to be lezs
interezted in topics concerning society.

In their work behavior, individualistz may seem zomewhat unorganized; they may wait for deadlines to
come really close and work with bursts of action. When they are amongst others, they tend to listen
rather than speak. When working on projects, it can be a challenge for individualists to stay actively
involved with the team. They enjoy working on practical matters, appesar task-focused and prefer for
athers to take the lead. Often, they make a calm imprezsion on others, which can howsver alzo make
them appear indifferent.

Individualizt are quite critical when evalusting their own competencies. In particular when theze
compstencies are related to interaction with other people, for example managing, collaborating with or
mentoring others. Becauze many individualistz prefer to be on their own and not

pro-actively sesk out challengesz, thay may not have practiced theze competenciss az often.

In short, many individualists like to work independently on clearly defined tazks. They tend to fesl most
comfortable with technical or functional tasks they can complste on their own.
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Figure 12

Team board
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Appendix D

Development Shortened Version Career Compass

The Career Compass (Mowes, 2016) is a tool that helps students gain insight in who
they could be as a technical professional in their career. This tool has approximately 100 items
that need to be answered to receive a profile. Since in this case it was only a part of the exercise,
it needed to be shorter to make sure that the participants did not have to spend too much time
working on the exercise. The Career Compass has items four categories: interests,
competencies, values, and personality. The statements for these categories are divided in 29
factors, for example, the factor ‘social measures’ is a part of the category ‘interests’. To reduce
the number of items for the intervention, descriptive analysis and the ANOVA test were used
to find the factors that predicted the profiles the most. When the most predicting factors were
found (reduced from 29 to 13), the two best predicting items for each of those factors were
chosen. If one or both items were irrelevant for the participants, a more relevant item was
chosen. So, two items for all factors resulted in a total of 26 items.

The statements were placed in an Excel-file (see Appendix E) that could be downloaded
after the first survey was completed. The participants had to select ‘below average’, ‘average’,
or ‘above average’ for each statement while comparing themselves with the average technical
student. The answer ‘below average’ got a score of 1, ‘average’ got a score of 2, and ‘above
average’ got a score of 3. Since every factor was measured by two items, all factors could get a
score from 2 to 6. A factor can make a distinction between profiles that a participant could be
if (s)he answered the item with below or above average. So, if the total score is 4, no profile
gets a point. However, if the total score is 2 or 3, the profile(s) that is/are not predicted by the
factor get(s) a ‘-1’ and if the total score is 5 or 6, the profile(s) that is/are predicted by the factor
get(s) a ‘+1°. In the end, all scores of the profiles are added (absolute value). Since not all
profiles can get just as many points, the absolute value is divided by 26 (the maximum score
that can be achieved by one of the profiles) and then multiplied by the maximum score of that
specific profile. This gives the final score for each profile which is then shown to the participant

so that (s)he knows which profile fits him/her best.

Respondents

The Excel sheet with statements was tested on functionality, clarity, and providing
useful answers. The respondents were (study) friends and family, who were either studying or

had studied at a University or a University of Applied Sciences. In total, there were eight
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respondents, four male and four female. Five of them were studying at a University and three
were studying/had studied at a University of Applied Sciences. See Table 9 for a summary of

the information of the participants.

Table 9

Descriptive characteristics participants

n %

Gender

Male 4 50

Female 4 50
Education

University 5 62.5

University of Applied Sciences 3 37.5

Procedure

Three files were sent to the participants. The first one was an explanation on how to
answer the statements, the second one was the Excel file with the 26 statements, and the third
file was the explanation of all five profiles. The pilot test of those statements consisted of two
parts. Firstly, the participants had to answer the 26 statements and secondly, they had to read
the text about the five profiles and they had to write down their numbers 1, 2, and 5, with 1 best
fitting and 5 worst fitting profile. To check the validity of this short version of the Career
Compass, the outcome of the statements was compared to the ranking of the participants to see

if it was similar.

Data analysis

The instruction text, Excel sheet with the statements, and the information text on the
profiles were found understandable and clear. Only one spelling error was found and corrected.
The responses that were received showed that the calculations behind the statements presented

fitting profiles regarding the participants numbers 1, 2, and 5.
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Appendix E

Career Compass (shortened)

Professional Profile Test

INSTRUCTIONS: Think about the average technical student. How do you see yourself
compared to the average technical student?
Please take a moment to think about yourself and your own characteristics, skills,
interests, and values. Then, select for each statement below if you see yourself as 'below
average', 'average', or 'above average' compared to the average technical student.

To select your answer click on the arrow in column B.

01. I like meeting up with friends.

Compared to the average technical student, | score ...

02. 1 like strategic games.

03. I like social activities.

04. 1 like solving puzzles.

05. I am good at leadership and management.

06. 1 am good at conducting research.

07. 1 am good at thinking analytically.

08. I am good at dealing with uncertainty.
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09. I am good at team work.

10. I am good at developing research ideas.

11. I am good at adapting to new situations.

12. 1 am good at collaborating with people outside my own study program.

13. 1 am good at networking.

14. 1 am good at developing solutions to complex problems.

15. | find respect for tradition important.

16. I find ethical responsibility important.

17. 1 find lifelong learning important.

18. I find routine and structure important.

19. I find a just world important.

20. 1 find politeness important.

21. | find stability important.

22. | find intellectual stimulation important.

23. | am introverted.

24. 1 am open-minded.

25. | am reserved.

26. | am imaginative.

INSTRUCTION: Make sure you have answered all statements. Click on the tab 'Results' to get your test results for the Professional Profile Test!
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If nothing was filled in, the following was visible:

Results Professional Profile test

There are 5 profiles of technical professionals. Below you find your test scores for each of the 5
profiles.

Professional profiles

All-rounder
Analyst

Individualist
Team player

Innovator

Please note:
1. You only get your profile scores if you answered all statements.
2. If all your scores on the profiles are zero, this means we cannot compute your profile scores.

Please read the statements again and make sure you do not score ‘average' on all statements.
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If all statements were answered, the following was visible (based on the answers that were given)
Results Professional Profile test

There are 5 profiles of technical professionals. Below you find your test scores for each of the 5 profiles.

Professional profiles Your test scores

The profile with the highest score fits you best.

All-rounder 8
Analyst 3
Individualist 8
Team player 9
Innovator 12
Please note:

1. You only get your profile scores if you answered all statements.
2. If all your scores on the profiles are zero, this means we cannot compute your profile scores. Please

read the statements again and make sure you do not score ‘average' on all statements.

INSTRUCTIONS: PLEASE FOLLOW THE STEPS BELOW ONCE YOU COMPLETED THE TEST
1. Go back to the online guestionnaire and insert your test scores for each of the 5 profiles.
2. Also insert your test scores on your individual worksheet (STEP 1: INDIVIDUAL WORKSHEET, point 3) and follow the instructions.



