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Abstract 
This paper describes the set-up and results of an experiment conducted among undergraduate students 
at the University of Hamburg. The research focuses on the effects that social capital and migratory 
background may have on the students’ performance – individually and in teams of two – and on their 
choice of team partners. We find significant evidence of in-group bias with respect to gender, migratory 
background, and the frequency of meeting colleagues outside of work or university (sociability). 
Regarding individual performance, we find a significant negative impact for migratory background – 
which confirms our prior results obtained in similar settings –, as well as for the frequency of meeting 
friends outside of university (socializing). The latter also impedes team performance, whereas migratory 
background does not. In sum, we are able to confirm earlier results regarding in-group bias in team 
formation and the performance disadvantage of students with migratory backgrounds, whereas the 
results on the performance effects of social capital remain inconclusive. Our index of social capital is 
unrelated to either individual or team performance, while individual components of social capital 
variously hinder or promote academic performance as measured in the experiment. We therefore 
caution that the complex phenomenon of social capital required differentiated analysis and much further 
research. 
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1 INTRODUCTION 
This paper describes the set-up and results of an experiment conducted among undergraduate students 
of human resource management at the University of Hamburg. The research focuses on the effects that 
social capital and migratory background may have on the students’ performance – individually and in 
teams of two – and on their choice of team partners. The results are intended both to contribute to a 
range of related literature and to generate stimuli for improvements to teaching practices.  

The project is motivated by recent evidence suggesting a positive connection between social capital and 
student performance. According to Bourdieu [1], “Social capital is the aggregate of the actual or potential 
resources which are linked to possession of a durable network of more or less institutionalized 
relationships of mutual acquaintance and recognition – or in other words, to membership in a group…” 
(p. 248). Bourdieu has a somewhat negative take on social capital, as he seeks to show how the concept 
serves to recreate and reinforce social inequality across generations: the upper class using their 
extensive social capital for the benefit of themselves and their offspring. By contrast, Putnam [2] and 
Fukuyama [3] share a more positive perspective on the topic, emphasising that social capital can reduce 
opportunism and the cost of monitoring while encouraging cooperative behaviour and facilitating the 
establishment of new forms of innovation and association. More recently, a series of studies have 
revealed a positive influence of students’ social capital on their performance [4-7]. 

This paper will revisit the relationship between social capital and student performance, though with 
special attention devoted to the students’ migratory status. The focus is motivated by earlier findings 
[8, 9], which suggested a tendency for students with migratory background to keep among themselves 
when it comes to choosing team partners, and to disadvantage themselves in terms of team 
performance by doing so. 

But then again, many students with migratory background have roots in countries that are characterised 
by a high degree of collectivism and are therefore likely to have learned to build up and utilize social 
capital from an early age. Though many first or second generation immigrants to Germany succeed in 
building strong social networks, these networks often exhibit in-group bias. For example, Janßen/Polat 
[10] were able to show that the networks of immigrants of Turkish origin were mainly restricted to persons 
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with the same level of professional qualification, the same socio-economic status and the same ethnic 
origin. Rather than ethnicity, Fenicia/Gamber/Schönhuth [11] found that network formation among 
immigrants is primarily based on a common origin in terms of language and culture. Experiences of 
marginalisation and stigmatisation can reinforce such in-group bias [12]. These considerations would 
suggest that the social capital of students with migratory background may be less diverse in the sense 
of heterogeneous networks. Fenicia/Gamber/Schönhuth [11] in turn show the importance of locals in 
the social networks of immigrants – if locals are indeed part of those networks. Conversely, we expect 
that in-group bias among students with foreign roots will inhibit team performance as insufficient use is 
made of the relevant resources provided by the ‘locals’, such as language skills, cultural familiarity, etc. 

The possibility of in-group bias was already explored in earlier research, both by the authors [8, 9, 13] 
and by others, e.g. [14]. Theoretical explanations of this hypothesised tendency towards team 
homogeneity are provided by social categorization and social identity [15, 16]. The similarity-attraction 
paradigm, too, holds that people tend to associate with those whom they perceive to be similar [17, 18]: 
Similarity breeds sympathy and thus facilitates the establishment of relationships [19]. Conversely, 
heterogeneous groups tend to exhibit a greater degree of tension [20].  

From these considerations we derive two research hypotheses. Firstly, we expect that as the students 
choose a team partner, they prefer persons who are similar to them in terms of their socio-demographic 
characteristics, including social capital and migratory status. In other words, we are looking for evidence 
of in-group bias. Secondly, we expect that the students’ socio-demographic characteristics, in particular 
their social capital and migratory background, have a measurable impact on their performance in class, 
both individually and in teams. We thus hope to expand on earlier work [8, 9, 13, 21, 22] by adding social 
capital to the equation.  

2 METHODOLOGY 

2.1 Experimental design 
The participating students had been advised previously that an experiment was going to take place with 
the dual purpose to consolidate their knowledge of the material learnt in the lectures so far and to provide 
data for a research project with relevance to their studies. They were also asked to come to class with 
a teammate of their choice. 136 students arrived in time for the experiment, yielding 68 teams of two. 
10 of those team comprised individuals who had arrived without a partner and were therefore assigned 
a teammate on the basis of practical considerations. Each team received a pair of ‘clickers’ (transmitters 
for a classroom response system),1 by means of which they were to submit their answers to the 
questions posed throughout the experiment. For each team, we noted the pair of serial numbers 
transmitted by the clickers so we could match the responses of the team members.  

The experiment began with a set of ten questions on the material taught previously in the course, and 
the students were to choose one of five answer choices for each question individually, without consulting 
their team partner. They were given 90 seconds to read each question and set of answer options and 
to submit their choice. The number of correct responses to these ten questions yielded our measure of 
individual performance. Next, each student was asked to submit answers to 14 questions regarding their 
socio-demographic background.2 Then each team surrendered one of their two clickers, using only the 
remaining one for the rest of the experiment. The team members were then asked to indicate whether 
they had chosen each other voluntarily or been assigned to each other. 

Finally, the teams were again presented with the same ten questions about the course contents, though 
this time they were to submit a team decision after consulting with each other according to Mazur’s [23] 
peer instruction, again with 90 seconds allowed per question. The number of correct responses to these 
final ten questions yielded our indicator of team performance. 

                                                   
1  For a brief overview of the use and benefits of clickers, see e.g. [8, 9]. 
2  For three of these questions, the results turned out to be of little value in the subsequent analyses and are therefore given no 

further consideration. Among these is the students’ mothers’ educational attainment. It correlates strongly with the education of 
the fathers, which we use instead.  
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2.2 Data set 
Fig. 1 shows the relative frequency of the number of correct responses to the ten material-related 
questions, a) for the 136 individuals in the first round, b) for the 68 teams in the second round, and c) 
for the best individual performance per team in the first round. 

 
Figure 1. Relative frequency of correct responses for individual respondents and teams 

With five answer options for each of ten questions, plain guesswork would have yielded two correct 
responses on average. The individuals in the first round did only marginally better, averaging 2.99 
correct answers, so the questions were clearly testing. The average score for the 68 teams in the second 
round was 3.84 correct answers. It is impossible to tell whether the superior team performance resulted 
from genuine cooperation within the team and a tendency for the correct answer to emerge from the 
discussion, or simply from the additional time that was available to reflect once more on the same set 
of questions. Remarkably, on average the teams failed to perform as well as each team’s ‘stronger’ 
member did in the first round (3.9 correct responses). In 26 of the 68 cases, the teams did worse in the 
second round than the stronger member did in the first round, with the team results falling short by up 
to three correct responses. This suggests that the discussion within the teams often led to the erroneous 
reversal of a correct opinion – and that the method of peer instruction is of doubtful value in this setting.3 
Future research might investigate whether the teams would fare better relative to their stronger members 
if the strengths of the individual members were explicitly known within the teams, i.e. if it were known 
who is better suited as the ‘instructor’ in each team.  

For each of the socio-demographic questions, Table 1 below lists all the answer options, the associated 
frequencies of the responses and the average individual performance per sub-group of students. Where 
a sub-group comprises fewer than 10 students, the average scores are set in grey font to indicate the 
limited statistical value of these figures. 

  

                                                   
3  It is worth mentioning though that the team results include two instances of teams only replying to three and four of the ten 

questions, respectively, while all other teams responded to at least eight questions. These incomplete responses naturally 
depress the average score of the second round in relation to the first round, where no such patterns were observed. We may 
only speculate that some of the students were beginning to take the exercise less seriously in the second round, or that they 
were preoccupied with their teammate – which would of course cast doubt on the value added of team work.  
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Table 1. Overview of the data 

Variable 
(NAME) Response Options Frequency of 

Response 
Average Individual 

Score 

Gender 
FEMALE 

male 42 3.12 
female 89 2.92 
diverse 3 5 

Age 
AGE 

< 21 years 19 3.26 
21 to 25 years 88 2.89 
26 to 30 years 14 2.93 
> 30 years 11 3.36 

Number of (half) 
siblings 
SIBLINGS 

0 23 3.7 
1 57 2.72 
2 25 3.52 
3 9 2.89 
4 or more 18 2.33 

Citizenship 
MIG 

German 106 3.22 
German with migratory background 19 2.26 
other 10 2.1 

Cultural cluster 
CULTURE 

Germanic Europe 89 3.35 
Latin Europe 1 1 
Nordic Europe 3 1.67 
Anglo - - 
Eastern Europe 18 2.11 
Latin America 3 2.67 
Sub-Saharan Africa 3 3.33 
Middle East 5 3 
Southern Asia 6 2.17 
Confucian Asia 2 1 

Father’s 
educational 
attainment 
FATHER 

no secondary education completed 3 2.67 
lowest secondary education 22 3.59 
intermediate secondary education 36 2.78 
highest secondary education 30 2.57 
university degree 41 3.22 

Memberships in 
organisations 
MEMBER 

0 36 2.94 
1 or 2 81 2.98 
3 or 4 10 3.5 
5 or 6 3 5 
7 or more - - 

Active roles in 
organisations 
ACTIVE 

0 95 2.91 
1 or 2 31 3.16 
3 or 4 2 4 
5 or 6 - - 
7 or more 1 3 
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Table 1 continued 

Variable 
(NAME) Response Options Frequency of 

Response 
Average Individual 

Score 

Meeting friends 
FRIENDS 

never 2 3.5 
less than once a month 3 1.33 
several times a month 51 3.82 
several times a week 56 2.61 
every day 19 2.42 

Meeting colleagues 
/ fellow students 
COLLEAGUES 

never 12 2.58 
less than once a month 46 3.24 
several times a month 47 2.98 
several times a week 24 2.88 
every day 3 3.67 

Activity in career-
oriented virtual 
networks 
CAREER 

never 91 3.14 
less than once a month 20 2.2 
several times a month 13 2.77 
several times a week 6 4.5 
every day 2 3 

3 RESULTS 

3.1 Social capital 
Beginning with the empirical analysis proper, we are interested in the determinants of social capital. 
Three sets of adjustments to the data were made for this purpose and for all subsequent analyses: 

• Gender was rephrased as the binary variable FEMALE, in which the three cases of ‘diverse’ 
gender now constitute missing values, being too small a group to warrant separate analysis.  

• The binary variable MIG (for ‘migratory background’) equals 0 if a student has German citizenship 
only and no migratory background, and 1 otherwise. 

• SC, a simple index of social capital, was compiled as the sum of the five variables listed in the 
bottom half of Table 1. The index assumes no value if the answer to at least one of its components 
was missing, which applies to 18 students in total. 

Table 2 reports the results of two attempts at explaining social capital by means of the students’ socio-
demographic characteristics. Both (and all subsequent) models were estimated by Poisson regression 
in light of the count nature of the data. Model 1.1 has the index of social capital for its dependent variable 
and fails to find any meaningful influence from the socio-demographic data. The only weakly significant 
result is that students with migratory backgrounds tend to have accumulated less social capital in terms 
of the index. This is perhaps to be expected, given that these students, or their parents for them, have 
had less time to establish stable local networks.  

Quite conceivably, the failure to properly explain social capital in terms socio-demographic 
characteristics is due to the manner in which the index was formed: Perhaps aggregating the five 
indicators only served to blur or even cancel out interesting effects at the level of the individual indicators. 
Therefore, we subsequently formulated a model for each indicator of social capital as the dependent 
variable. The most clear-cut results emerged for the students’ level of activity in career-oriented virtual 
networks (Model 1.2). We see significantly higher activity levels for females and older students.4 
Kimbrough et al. [24] were able to identify a similar gender effect. The study found that women are 
generally more frequent mediated communication users. The age effect in turn is not surprising as older 
students have had more chance to engage in career-related networks and are more likely to feel the 

                                                   
4  As in all subsequent regressions, variables that are not mentioned in the table failed to show any significant effect on the 

dependent variable in this family of models.  
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relevance of professional contacts. This applies in particular to those who had extensive work 
experience prior to beginning their studies. While the overall fit of the model remains somewhat poor, it 
is almost twice as good compared to Model 1.1. Generally speaking, the results suggest that the 
phenomenon of social capital requires differentiated analysis. 

Table 2: Determinants of social capital (index and career network membership) 

Variable Model 1.1 Model 1.2 
Dependent variable SC CAREER 

FEMALE  
0.653** 

(0.315) 

AGE  
0.356** 

(0.153) 

SIBLINGS 
0.028 

(0.031) 
-0.058 
(0.106) 

MIG 
-0.165* 

(0.1) 
 

observations 115 119 
R2  0.03 0.057 
Poisson regression. Constant term not reported. Standard errors in parentheses.  
Statistical significance at the 5% level (**) and at the 10% level (*). 

3.2 Individual performance 
The second step in our empirical analysis is to see whether and to what extent the students’ individual 
performance is driven by their personal characteristics, and in particular their social capital. Therefore, 
in each of the models summarised in Table 3, the dependent variable is individual performance as 
measured by the students’ number of correct answers to the first round of ten questions on the course 
contents. Model 2.1 is the result of extensive attempts to explain individual performance by a set of 
variables that includes the index for social capital. We find a rather moderate fit and a lack of statistical 
significance for the coefficients on all the variables we tested, including the social capital index, with the 
exception of migratory background, which – in line with earlier research – tends to hinder individual 
performance. Not reported are results that, using additional data on native language, indicate that the 
performance disadvantage of students with migratory background is most likely not due to any difference 
in German language skills.  

Johnson et al. [25] hypothesize that social capital is beneficial only up to a certain point, beyond which 
performance tends to decline again because time spent building up social capital (i.e. socialising) is time 
spent not studying. To allow for this possibility, Model 2.2 includes the social capital index also in its 
squared form. However, similarly to the results by Johnson et al. [25], neither of the relevant coefficient 
estimates is statistically significant. Not even the sign on the squared term supports any inverted-U 
relationship between social capital and performance. In any event, it seems that more social capital is 
not necessarily better.  
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Table 3: Determinants of individual performance 

Variable Model 2.1 Model 2.2 Model 2.3 

MIG 
-0.381** 
(0.149) 

-0.392*** 
(0.15) 

-0.389*** 
(0.143) 

FATHER   
-0.048 
(0.045) 

SC 
-0.014 
(0.024) 

-0.069 
(0.084) 

 

SC^2  
0.004 

(0.006) 
 

ACTIVE  
 0.149* 

(0.088) 

FRIENDS  
 -0.186*** 

(0.063) 

observations 118 118 124 

R2  0.055 0.058 0.132 

Poisson regression. Constant term not reported. Standard errors in parentheses.  
Statistical significance at the 10% level (*), at the 5% level (**) and at the 1% level (***). 

Explaining individual performance becomes much easier if, instead of the index, we consider the 
individual components of social capital. Model 2.3 again shows a strong negative effect for migratory 
background, but this time also significant results for two components of social capital, specifically for 
activity beyond mere membership in an organisation (positive) and the frequency of meeting friends 
(strongly negative). Including the father’s educational attainment in the regression helps to accentuate 
the results. 

Active organisational membership as measured here is closely related to voluntary work done by the 
students, which was already shown to significantly drive individual performance in prior research [13]. 
Most likely, students who are strongly engaged in such extracurricular activities exhibit a degree of drive 
or ambition that also characterises their work ethic as reflected in their study results. 

Overall, as in the previous section, we find that looking at the components of social capital individually 
yields much clearer results than the index. Specifically, Model 2.3 has shown that different aspects of 
social capital can actually have quite diverse effects. Concluding the analysis of individual performance, 
we also note the long list of variables that do not have any significant effects.  

3.3 Team selection 
Moving on to the team stage of the experiment, we were interested to see whether the way in which the 
teams formed voluntarily differed from the outcome that should be expected if the team members were 
assigned on a purely random basis. In particular, the main hypothesis to be tested is whether the actual 
voluntary teams are more homogeneous in terms of socio-demographic characteristics than 
hypothetical, randomly composed teams would be.  

In Table 4, the column ‘Voluntary Teams’ lists the percentages of the 58 voluntarily composed teams 
whose two members were equal in terms of four socio-demographic indicators, i.e. the share of cases 
where for example the members were both females (males), as opposed to one member being male 
and the other being female. The analysis ignores the ten teams that were assembled by the experiment 
staff on an ad-hoc basis. For comparison, the next column shows the percentages of homogeneous 
teams that should be expected with purely random team composition. These hypothetical teams were 
obtained by simulating team formation within a group of students that had the same distributions of 
personal characteristics as the group that produced the actual voluntary teams. 30 test runs were 
conducted for each variable, and variances were calculated for the tests for equality, whose results are 
shown in the last column. 
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Table 4: Degrees of homogeneity in self-selected teams vs. simulated random teams  

Variable Team homogeneity: both 
members are (not) …  

Voluntary 
Teams 

Simulated 
Teams Difference 

FEMALE females 72.22% 54.94% z = 3.3989*** 

AGE less than 26 years old  64.81% 70.74% z = -1.4127* 

MIG German citizens without 
migratory background 78.95% 63.33% z = 3.6261*** 

COLLEAGUES meeting their colleagues less 
often than once a month 78.57% 63.81% z = 2.7831*** 

One-tailed z-test for the equality of the actual and the expected number of matches. Statistical 
significance at the 10% (*) and the 1% (***) levels. 

We find a strong tendency for students to pair up with team partners who are similar to them with respect 
to gender, migratory background and the frequency of meeting colleagues outside of work or university. 
When it comes to age, however, the actual teams were actually less homogenous than might be 
expected with random pairing, though the difference is only weakly significant. Corresponding tests were 
also conducted with respect to all the indicators not listed in Table 4, but they did not yield any significant 
results. We would nevertheless like to mention some of the ‘non-results’ that may be of interest to theory:  

• Individual performance (I): There is a slight but insignificant positive correlation between the team 
members’ individual performance. In other words, the ‘stronger’ and the ‘weaker’ students, 
respectively, tend to team up, though the effect may be due to chance. A strong correlation would 
have been surprising in that it is unclear whether the students even know each other well enough 
to select team partners on the basis of expected performance, should they want to do so. 

• Individual performance (II): The average first-round score of students who ended up in a voluntary 
team exceeds, by 0.34 correct answers, the score of those who were assigned a partner. This is 
plausible because the assignees tended to be those who arrived late or had not bothered to find 
a team partner despite prior announcements, so they may be suspected of lower commitment to 
their studies. However, the difference in average scores is not significant. 

• Students with a migratory background who teamed up with students who also had a migratory 
background performed worse individually than migratory-background students who selected 
partners with German-only backgrounds. However, the difference of 0.4 correct answers is not 
statistically significant (z=0.8). 

• Students with an Eastern European background have a slightly lower probability of teaming up 
with students from the same background, compared to students with other non-German 
backgrounds. 

• Same-sex teams and cultural background: The probability of ending up in a same-sex team is not 
significantly different for students with a Germanic Europe (69%) versus Eastern Europe (67%) 
background, nor for students with a ‘Western world’ (68%) versus ‘rest of the world’ (64%) 
background.  

3.4 Team performance 
As a final step in our empirical analysis, we now turn to team performance as proxied by the number of 
correct answers to the second set of ten questions on the course contents. In Table 5, we initially relate 
team performance to individual performance. In Model 3.1, the sum of the two members’ individual 
scores is able to explain more than half of the variation in team scores: Good members make good 
teams. A very similar result is obtained if we replace the sum of the individual scores by the greater of 
the two individual scores in each team (Model 3.2).  
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Table 5: Determinants of team performance 

Variable Model 3.1 Model 3.2 Model 3.3 Model 3.4 

INDIVIDUAL 
0.121*** 
(0.02)    

INDIVIDUAL_MAX  0.202*** 
(0.034) 

  

FEMALE 
 
  0.078 

(0.099) 
0.149 
(0.096) 

SIBLINGS 
 
  0.402** 

(0.175)  

SIBLINGS^2   -0.043* 
(0.023)  

SC 
 
  0.228* 

(0.13)  

SC^2   -0.01* 
(0.005)  

FRIENDS    -0.186*** 
(0.063) 

COLLEAGUES    0.111** 
(0.049) 

observations 68 68 48 56 

R2  0.532 0.507 0.196 0.171 

Poisson regression. Constant term not reported. Standard errors in parentheses. (*) statistically 
significant at the 10% level, (**) at the 5% level and (***) at the 1% level. All variables except 
INDIVIDUAL_MAX refer to the sums of the team members’ values. 

If we forego individual performance and instead try to explain a team’s performance by the personal 
characteristics of its members, it becomes much harder to achieve a reasonable goodness of fit. In 
Model 3.3, we first try to capture social capital, our main factor of interest, by the index, which we also 
introduce in squared form to achieve at least marginal significance of the coefficient estimates. In line 
with Johnson et al. [25], we see weak evidence of an inverted-U shape impact of the social capital index 
on team performance. Again, more social capital need not be better. The number of (half) siblings that 
the team members have – which could also be considered a dimension of social capital in the widest 
sense – likewise tends to raise the performance level, though at a decreasing rate (negative squared 
term). As with individual performance, much clearer results on social capital can be obtained if we drop 
the index and instead examine the individual components. Also in accordance with individual 
performance, we find a strongly negative coefficient on the frequency of meeting friends. By contrast, 
meeting colleagues more often is associated with higher team performance. The fact that two seemingly 
quite similar indicators of social capital can have radically different effects on performance again 
suggests that the phenomenon of social capital should be studied with great attention to detail.  

4 CONCLUSION 
This study of team formation and performance among undergraduate students was able to confirm and 
extend a number of findings from earlier research while adding the new component of social capital to 
the set of variables that may affect the students’ achievement with respect to an academic task. At the 
most general level, we were able to confirm that a number of the students’ socio-demographic 
characteristics have a sizable impact on their performance, both individually and in teams of two. This 
may help lecturers and higher education administration in gauging the strength of a body of students, 
though care must of course be taken to avoid unfair prejudice. The bad news is that we must also 
confirm a pronounced performance disadvantage for students with migratory backgrounds, and this 
differential is not attributable to language proficiency alone. 
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Similarly, we are able to confirm the tendency for students to choose team mates who are similar to 
them with respect to several socio-demographic characteristics, including gender and migratory status. 
While it remains unclear whether choosing similar peers is in the students’ best interest – there are 
numerous trade-offs involved, e.g. between easier communication and the foregone creative potential 
of diversity –, it would certainly help for the students to be more aware of this tendency, so they can 
make a more conscious decision when teaming up. 

Our attempts to additionally explain performance by the students’ social capital yielded mixed results 
and, thereby, nevertheless interesting insights. Our index of five individual indicators of social capital 
was not significantly correlated with performance. This is most likely because the indicators have 
different and at times opposing impacts on performance, and any attempt to capture the complex 
phenomenon of social capital by too broad an indicator must fail. Indeed, we found opposite effects for 
example for the frequency of meeting friends versus colleagues. From this we take away, firstly, that a 
larger stock of social capital will not necessary improve a person’s performance, and secondly, that the 
relationship between performance and social capital requires more differentiated analysis and further 
research. 

Besides the complexity of the phenomenon, the fact that we failed to obtain more clear-cut results with 
respect to social capital are most likely also due to methodological limitations. For the effects of social 
capital to play out more clearly, the experiment would have to involve a task that requires creativity, 
deeper interaction and genuine team work, and possibly teams of more than two members. Furthermore, 
the socio-demographic questions we pose to the students at best capture only five of the vast range of 
manifestations of social capital. In particular, our indicators only concern the structural dimension of 
social capital while ignoring its cognitive and relational dimension [26]. Finally, it remains unclear to what 
extent our findings may be generalised to non-academic settings and other types of teams and tasks.  
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