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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 Van 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 
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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. 
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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 Knippenberg 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 PI 

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). 
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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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Figure 1  

Research model 
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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 study1. 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   
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   1    150 39.6 

   2 118 31.1 

   3 70 18.5 

   4 29 7.7 

   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 measured2. 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 

project week) 

X   

Survey 2 (day four in 

project week) 

 X X 

 

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-∑ 𝑝𝑖
2𝑅

𝑖=1 ), 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 Möwes (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-∑ 𝑝𝑖
2𝑅

𝑖=1 ), 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-(0.252 + 0.252 + 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. 

 

Objective 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... - I 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 

members 

1.70 0.82 -.129 1       

3. Subjective 

performance 

4.02 0.37 .100 .093 1      

4. Objective 

performance 

7.62 0.93 .080 .181 .131 1     

5. Gender diversity 0.38 0.38 -.215 .148 .140 .110 1    

6. Nationality 

diversity 

0.41 0.44 .545* -.020 .208 .014 .081 1   

7. Professional 

identity diversity 

0.70 0.16 .010 .065 -.165 -.013 -.030 -.021 1  

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 β 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 (β = 2.29, se = 1.16, t = 1.98, p = .05, LLCI = -.01, ULCI = 4.60) with an 𝑅2 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 (β = 

.82, se = .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 (β = -.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 (β = 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 (β = .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 (β = -1.45, se = .76, t = -1.90, p = .06, 

LLCI = -2. 89, ULCI = .07) with an 𝑅2 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 (β = .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 

 

Note. No significant effects were found.  
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Figure 3  

Moderation coefficients for gender diversity – performance relationship with inclusion as 

moderator 

 

Note. † p <.10 
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Figure 4  

Simple slope analysis 

 

 

 

Figure 5  

Simple slope analysis 
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Figure 6  

Moderation coefficients for nationality diversity – performance relationship with inclusion as 

moderator 

 

Note. No significant effects were found. † 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 

 

Note. No significant effects were found.   

 

3 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. Vooren, 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. 
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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 

  



44 

 

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 
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Figure 9  

Instructions for team leader 
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Figure 10  

Individual worksheet 
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Figure 11  

Profile board 
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Figure 12  

Team board 
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Appendix D 

Development Shortened Version Career Compass 

The Career Compass (Möwes, 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. Compared to the average technical student, I score ...  

01. I like meeting up with friends.    

02. I like strategic games.   

03. I like social activities.    

04. I like solving puzzles.   

05. I am good at leadership and management.   

06. I am good at conducting research.   

07. I 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. I am good at collaborating with people outside my own study program.   

13. I am good at networking.   

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

15. I find respect for tradition important.   

16. I find ethical responsibility important.   

17. I find lifelong learning important.   

18. I find routine and structure important.   

19. I find a just world important.   

20. I find politeness important.   

21. I find stability important.   

22. I find intellectual stimulation important.   

23. I am introverted.   

24. I am open-minded.   

25. I am reserved.   

26. I 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 questionnaire 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. 
 


