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CONTEXT Many undergraduate medical education
programmes offer integrated multi-disciplinary
courses, which are generally developed by a team of
teachers from different disciplines. Research has
shown that multi-disciplinary teams may encounter
problems, which can be detrimental to productive
co-operation, which in turn may diminish educa-
tional quality. Because we expected that charting
these problems might yield suggestions for address-
ing them, we examined the relationships between
team diversity, team processes and course quality.

METHODS We administered a questionnaire to
participants from 21 interdisciplinary teams from 1
Dutch and 1 German medical school, both of which
were reforming their curriculum. An adapted ques-
tionnaire on team learning behaviours, which had
been validated in business contexts, was used to
collect data on team processes, team learning
behaviours and diversity within teams. We examined
the relationship between the team factors and
educational quality measures of the courses designed
by the teams.

RESULTS A total of 84 teachers (60%) completed
the questionnaire. Bivariate correlation analysis

showed that several aspects of diversity, conflict,
working climate and learning behaviour were
correlated with course quality.

CONCLUSIONS The negative effects of the diver-
sity measures, notably, value diversity, on other
team processes and course quality and the positive
association between psychological safety and team
learning suggest that educational quality might be
improved by enhancing the functioning of
multi-disciplinary teams responsible for course
development. The relationship between team
processes and educational quality should be
studied among larger study populations. Student
ratings should also be considered in measuring
educational quality.

KEYWORDS multicentre study [publication type];
*questionnaires; Netherlands; Germany; education,
medical, undergraduate ⁄ *organisation & administra-
tion; curriculum; interprofessional relations;
teaching ⁄ *methods; *group processes.

Medical Education 2007: 41: 1059–1066
doi:10.1111/j.1365-2923.2007.02898.x

INTRODUCTION

It is the task of medical schools to equip their
graduates with appropriate knowledge, skills and
attitudes, while taking into account resource con-
straints, government regulations and academic and
professional views regarding the required competen-
cies.1 In order to improve the learning of students,
innovative educational approaches have been intro-
duced, such as outcomes-based, integrated and
community-based programmes,2–4 all of which
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involve the integration of clinical and basic sciences
in order to offer relevant and stimulating learning
experiences to students. Integrative perspectives on
medical education are based on the premise that
multi-disciplinary knowledge is functional to the
understanding and learning of medical problems as
encountered in medical practice.5

Courses in a multi-disciplinary curriculum are gen-
erally designed and delivered by multi-disciplinary
teams of experts from the contributing disciplines.
The sharing and exchange of knowledge, expertise
and educational experience in multi-disciplinary
teams can be a complicated process,6 which is
vulnerable to various adverse influences. There may
be a detrimental effect on team outcomes when
professionals from different backgrounds hold
divergent values concerning task performance and
teamwork.7 Background diversity in multi-disciplinary
teams has been shown not to enhance creativity
and problem solving,8,9 and the individual�s

performance as a team member may fall short of his
or her customary solo performance.

Studies in various professional domains have
reported associations between the diversity of team
members� professional backgrounds and a consistent
set of processes differentiating between productive
and unproductive teams.10 Important factors in the
interplay between diversity and team performance,
reported in management settings, have included not
only individual characteristics, such as departmental
position, professional background, age, gender and
nationality, but also team culture and climate, and
team processes, such as managing potential conflict,
building a climate of trust, developing a shared vision
of goals, creating a positive learning climate, and
coordination of work processes.9–11 Poor team com-
munication was shown to be a cause of tension in
multi-professional operating room teams and also of
increased risk for surgical patients.12 Factors in the
organisation at large affect team processes as well.
Support from leaders outside the team was reported
to be beneficial,6 whereas �…rigid specialisation,
departmental isolationism, and competition between
the research and service mission…� were disadvanta-
geous to good team performance.4

However, the most powerful effects on multi-disci-
plinary team performance appear to reside within
teams� collaborative processes and learning behav-
iours. Numerous studies have revealed that conflict
management, willingness to learn, capacity to build a
climate of trust, cohesion and psychological safety
were key to team performance.8,9,13–16

A THEORETICAL FRAMEWORK FOR
MULTI-DISCIPLINARY TEAM
PRODUCTIVITY

Many studies have focused on isolated team charac-
teristics. Because this paints only a partial picture of
the relationship between team characteristics and
team performance, Van den Bossche et al.6 devel-
oped a comprehensive team model.4 This model has
been validated in settings ranging from student teams
to teams in business settings6,17 (Fig. 1). We used
this model to examine teamwork concerning curric-
ulum development in undergraduate medical edu-
cation. Van den Bossche�s model is based on a review
of team diversity research and incorporates the
relationships between team members� background
characteristics and team process variables that may
affect team performance.

undergraduate education

Overview

What is already known on this subject

Undergraduate medical curricula are becom-
ing increasingly multi-disciplinary as a result of
curricular reforms. Research and practice
inform us that it is not self-evident that
effective collaboration will be achieved by
multi-disciplinary course development teams
consisting of faculty from different
departments.

What this study adds

This study contributes insight into processes
and factors that either stimulate or debilitate
collaboration within multi-disciplinary teacher
teams on educational development.

Suggestions for further research

The nature of the relationship between team
processes and the quality of education should
be further investigated in studies among larger
numbers of teams. Student ratings of
educational quality should be incorporated as
an output measure.
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Team diversity

The model distinguishes 3 types of diversity:8

1 informational diversity (e.g. related to functional
and educational background);

2 social category diversity (e.g. gender, age,
ethnicity), and

3 value diversity, defined as �…a difference in
opinion concerning what group members think
the group�s real task, goals, target or mission
should be�.8

Greater diversity has shown a tendency to increase
the likelihood of debilitating conflict within teams.10

Team diversity and team conflict

Various studies, including studies in hospital settings,
have demonstrated that diversity may be more
conducive to conflict than to effective teamwork.18

Team diversity and working climate

Team diversity has been reported to cause �in-group,
out-group bias�,19 characterised by members
labelling each other as similar or dissimilar to
themselves with a concomitant increased risk of
conflict as a result of perceived dissimilarity and
persons feeling less �safe� in the presence of other
team members. Another study9 identified �psycho-
logical safety� as the shared belief among team
members that the team was safe for interpersonal risk
taking. Van der Vegt et al.13 used the term �interde-
pendence� with reference to the relationship between
team members� beliefs about each other and the
team�s task performance, distinguishing between task
interdependence, related to single activities, and
outcome interdependence, related to team members�

perceived need for contributions from other mem-
bers. Another concept affecting the working climate
is �group potency�, that is, the team�s beliefs regarding
their capacity to deal with tasks. This was identified in
a study which showed team success to be unlikely if
the team felt it was no use making the effort.20 A
related belief, identified by Beal et al.19 is �task
cohesion�, which refers to the shared commitment by
the team to achieve goals requiring group effort.

Learning behaviour of the team and team
performance

Teams can only achieve their full potential if they
succeed in harnessing their members� knowledge,
expertise and experience to enhance team perfor-
mance.16. This process has been qualified as team-
learning behaviour6 and comprises 3 elements:

1 construction of meaning;
2 co-construction of meaning, and
3 constructive conflict.

Construction of meaning occurs when a team dis-
cussion culminates in a shared concept of a certain
situation. Co-construction of meaning occurs when
team members arrive at a more profound under-
standing of a subject through interpreting, ques-
tioning and paraphrasing the various contributions
to the team discussion. Constructive conflict origi-
nates from �…a perceived contradiction between the
individual�s existing understanding and what the
individual experiences�.16

To our knowledge, the issue of relationship between
team processes in multi-disciplinary course planning
groups in medical education and the effectiveness
of these groups in terms of the courses they designed,
have not been addressed in the domain of

Diversity

Conflict

Working
climate

Quality of education
Learning
behaviour

Relationship

Task

Social category

Informational

Value

Psychological safety

Interdependence

Potency

Task cohesion

Connection to prior knowledge

Clear goals

Quality PBL tasks

Coherence within course

Assessment

Learning effectiveness

Organisation of course

Team process Team performance

Construction
of meaning

Co-construction
of meaning

Constructive conflict

Figure 1 Team process model that is
explored in this study (based on Van
den Bossche et al. and Van Gennip
et al.). PBL = problem-based learning
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undergraduate medical education, although medical
curricula have been offering multi-disciplinary
courses for quite some time. We investigated the
relationships between team characteristics, team
processes and team effectiveness in 2 medical
schools, both engaged in multi-disciplinary curricu-
lum development. Although they shared a multi-
disciplinary approach to education, the 2 schools had
different histories of curriculum development.

METHODS

Team learning behaviour

Participants

Members from 21 multi-disciplinary teams, engaged
in course design in a German (school A) and a Dutch
(school B) medical school participated in this study.
The 2 schools were at different stages in the devel-
opment and implementation of a new undergraduate
medical curriculum characterised by multi-disciplin-
ary education and problem-based learning (PBL).
The members of the teams differed substantially in
profession (doctor, basic scientist, social scientist),
experience with educational development, gender,
marital status, and age. Each team was responsible for
the design, organisation and delivery of 1 multi-
disciplinary course. In school A, 49 team members in
6 teams, consisting of 7–10 members per team, were
responsible for clinical courses in Years 3)5 of the
6-year curriculum. In school B, 90 team members in
15 teams of 4–10 members per team designed courses
for Years 1–3 in which basic science and clinical
topics were integrated.

Instrument

We collected data about diversity, conflict, working
climate and learning behaviour in multi-disciplinary,
course-planning teams by administering the Team
Learning Behaviour Questionnaire (TLBQ), which is
based on the model described in the Introduction. It
had been tested in business and higher education
environments.4,5 The version used in this study
consists of the questionnaire developed by Van den
Bossche et al.6 with some additions by Van Gennip
et al.17 We adapted the TLBQ to the medical educa-
tion context by, for example, changing the question
on team diversity from �How many years have you
worked in this management team?� to �How many
years have you been involved in this course-planning
group?� The TLBQ requires respondents to rate their
agreement with 50 statements concerning

teamwork on a 5-point Likert scale (1 = totally
disagree; 5 = totally agree). For example, psycholog-
ical safety was measured by responses to the state-
ment: �When I make a mistake in this teacher team, it
is often held against me.�

Procedure

All the team members received a letter inviting them
to complete the questionnaire and return it by post.
They were told by the course and ⁄ or curriculum
coordinators that the study was important and that
the data would be treated confidentially. The data
were anonymised and could not be traced back to
individual respondents. Two weeks after the first
invitation, a reminder was sent to non-responders.
Refusal to participate after this reminder was
recorded as non-response. Ethical approval was not
sought, because this was not deemed necessary by the
ethical review boards of either school.

Analyses of diversity and the TLBQ

We used the following mathematical equation pro-
posed by Teachman,20 which is frequently used in
diversity research21 as a measure of the informational
and social category diversity within teams:

Diversity ¼
X
ð� P ln Pð Þð Þ;

where P is the proportion of team members who
have a diversity characteristic. If a characteristic is
not present in a team, it is given a value of 0. The
higher the diversity index, the greater the distri-
bution of characteristics in a team.17 For informa-
tional diversity, we considered educational
background, function within the team (coordinator
or member), number of years on the team, and
number of years with the organisation. For social
category diversity, we considered age, gender, mar-
ital status, number of children and nationality.

SPSS Version 13.0 was used for all analyses. The
alpha coefficients of the different factors of the
TLBQ are presented in Table 3. For further anal-
ysis, the item results were first aggregated at factor
level. Because of the exploratory nature of this
study, bivariate correlation analyses were used to
explore the relationships between the factors in the
team processes.

Team performance: educational quality

We determined educational quality by asking medical
education experts and course coordinators involved

undergraduate education1062
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in the development of the curricula to complete an
evaluation list containing variables relating to course
quality.22 We developed this list on the basis of the
literature on (medical) curriculum evaluation.23 It
consisted of 5 major topics: educational goals; edu-
cational content; teaching and learning; assessment,
and curriculum organisation. For each topic, several
items had to be answered on a 5-point Likert scale.
Comments on the list from a medical education
expert led to some modifications in item content and
wording. In school B, the list was completed by the
coordinator of Years 1 and 2, the coordinator of
Year 3, and the person responsible for quality
improvement in the medical curriculum. Together
they formed a peer review committee for the course
development teams. They responded favourably to
our invitation to participate in the research. They
received a booklet with an explanatory letter and 15
copies of the evaluation list, 1 for each course to be
rated, which they were asked to complete and return
to the researchers. In school B the interdisciplinary
curriculum had been in place for some time but the
interdisciplinary curriculum in school A was still
under development, so it was impossible for anyone
to have formed a comprehensive picture of it based
on experience. Because of this, we asked the course
coordinators to evaluate the courses developed by
their respective teams (self-evaluation). Each course
had 2 course coordinators and they were each asked
to evaluate their course. All the course coordinators
received an evaluation list from a member of the
curriculum committee. The completed evaluation
lists were returned to the researchers by post.

Analyses of team learning behaviour and team
performance

SPSS 13.0 was used to analyse the data on team
learning behaviour and team performance. The data
were aggregated at team level because the analysis
was performed at team level. Bivariate correlation
analysis was performed to explore the relationships
between the variables concerning team learning

behaviour and the different aspects of team
performance.

RESULTS

Response

A total of 84 participants completed and returned the
TLBQ, giving a response rate of 60%. At least 2
members responded from each teacher team and the
number of respondents per team varied between 2
and 8 (Table 1).

In school B, the 3 members of the peer review
committee evaluated 15 courses each. In school A,
each of the 12 course coordinators evaluated their
own course, so that a total of 6 courses were
evaluated.

Diversity index

The overall social category diversity was 0.567. The
overall informational diversity was 0.615. Both
measures were higher in school B than in school A
(Table 2).

Bivariate correlation analysis

Diversity and conflict

Value diversity was related to increased relationship
conflict (r = 0.65, P < 0.01) and diminished task
conflict (r = ) 0.54, P < 0.05). Task conflict corre-
lated negatively with relationship conflict (r = ) 0.69,
P < 0.01).

Diversity and working climate

Value diversity was negatively related to all factors
concerning working climate. Social category diversity
showed positive correlations with group potency
(r = 0.51, P < 0.05).

Table 1 Responses to the questionnaire

Number of completed

questionnaires

Overall number of

team members

Response

percentage

Number of

responding teams

Mean response

per team (n)

Germany 32 49 65 6 5.83 (SD = 1.47)
Netherlands 52 90 58 15 3.33 (SD = 1.45)
Total 84 139 60 21 4.05 (SD = 1.83)

SD = standard deviation
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Conflict and learning behaviour

Task conflict was positively related to constructive
conflict (r = 0.47, P < 0.05) and relationship conflict
was negatively related to construction of meaning
(r = ) 0.52, P < 0.05).

Working climate and learning behaviour

All aspects of working climate were positively related
to team learning behaviour. Psychological safety, in

particular, showed a positive relationship with all
aspects of team learning behaviour.

Team processes and educational quality: self-appraisal by
course coordinators (school A)

Correlation analysis of all aspects of team process
and all aspects of educational quality for school A
showed that clarity of course goals and course
organisation were related to team processes. Social
category diversity (r = ) 0.90, P < 0.05) and value
diversity (r = ) 0.83, P < 0.05) correlated negatively
with the clarity of the course goals formulated by
the team, which in turn was positively correlated
with task cohesion (r = 0.85, P < 0.05) and
co-construction of meaning (r = 0.94, P < 0.01).
There was a positive correlation between course
organisation and task conflict (r = 0.86, P < 0.05),
task cohesion (r = 0.97, P < 0.05), and co-construc-
tion of meaning (r = 0.88, P < 0.05). Course
organisation was negatively correlated with diversity
of social category (r = ) 0.82, P < 0.05) and

undergraduate education

Table 2 Proportion of diversity in the teams

Overall

proportion

Average team

proportion

School A School B

Social category diversity 0.567 0.391 0.607
Informational diversity 0.615 0.520 0.653

Diversity = S () [P (ln P])

Table 3 Bivariate correlation matrix; team processes and educational quality

Variable + (alpha coefficient) 1 2 3 4 5 6 7 8 9 10 11 12

Team processes

Diversity

1 Social category diversity 1.00

2 Informational diversity 0.22 1.00

3 Value diversity (0.87) ) 0.23 ) 0.39 1.00

Conflict

4 Task conflict (0.75) ) 0.07 0.32 ) 0.54* 1.00

5 Relational conflict (0.84) ) 0.23 ) 0.46* 0.65� ) 0.69� 1.00

Working climate

6 Task cohesion (0.74) 0.36 0.24 ) 0.67� 0.61� ) 0.55� 1.00

7 Psychological safety (0.70) 0.33 0.06 ) 0.44* 0.41 ) 0.26 0.53* 1.00

8 Potency (0.85) 0.51* 0.04 ) 0.70� 0.25 ) 0.50* 0.56� 0.24 1.00

9 Interdependence (0.66) 0.43 0.09 ) 0.68� 0.43 ) 0.62� 0.44* 0.45* 0.70� 1.00

Learning behaviour

10 Construction of meaning (0.87) 0.29 0.27 ) 0.78� 0.38 ) 0.52* 0.66� 0.65� 0.48* 0.55* 1.00

11 Co-construction of meaning (0.83) 0.30 ) 0.05 ) 0.62� 0.37 ) 0.36 0.63� 0.72� 0.56� 0.65� 0.60� 1.00

12 Constructive conflict (0.83) 0.12 ) 0.04 ) 0.54* 0.47* ) 0.32 0.62� 0.68� 0.44* 0.63� 0.57* 0.85� 1.00

Self-judgement quality of education (organisation A)

13 Linkage to prior knowledge 0.18 0.09 0.15 0.04 ) 0.28 ) 0.40 0.41 ) 0.32 ) 0.42 ) 0.08 0.03 ) 0.02
14 Coherence within course 0.14 ) 0.27 0.25 0.38 ) 0.26 0.43 0.05 0.15 ) 0.27 ) 0.28 0.48 0.71
15 Clearness of course goals ) 0.90* 0.12 ) 0.83* 0.75 ) 0.76 0.85* 0.20 0.45 0.59 0.72 0.94� 0.81
16 Assessment ) 0.31 ) 0.32 0.04 ) 0.12 ) 0.03 0.18 0.86* ) 0.35 ) 0.17 0.55 0.46 0.64
17 Organisation ) 0.82* 0.48 ) 0.69 0.86* ) 0.91* 0.97� 0.26 0.16 0.17 0.63 0.88* 0.74
18 Learning effectiveness ) 0.38 ) 0.08 0.02 0.01 ) 0.15 0.33 0.86* ) 0.45 ) 0.31 0.59 0.50 0.66
19 Quality of PBL tasks 0.03 ) 0.60 0.15 ) 0.48 ) 0.24 ) 0.35 0.80 ) 0.30 ) 0.04 0.32 0.08 0.19
Expert-judgement quality of education (organisation B)

20 Linkage to prior knowledge 0.03 ) 0.44 0.00 ) 0.05 0.02 0.07 0.10 0.18 0.15 ) 0.08 0.06 0.12
21 Coherence within course ) 0.11 ) 0.54* ) 0.24 0.14 ) 0.08 0.07 0.11 0.29 0.19 0.12 0.26 0.09
22 Clearness course goals 0.12 ) 0.13 ) 0.33 0.20 ) 0.36 0.18 0.42 0.51 0.29 0.27 0.36 0.12
23 Assessment ) 0.25 ) 0.38 0.10 0.11 ) 0.33 ) 0.26 0.03 0.09 0.14 0.02 0.24 0.10
24 Organisation ) 0.06 ) 0.13 ) 0.42 0.55* ) 0.45 0.28 0.41 0.30 0.23 0.31 0.46 0.26
25 Learning effectiveness 0.06 ) 0.48 0.09 ) 0.41 0.41 ) 0.01 ) 0.07 0.28 ) 0.18 0.09 ) 0.18 ) 0.23
26 Quality of PBL tasks ) 0.24 ) 0.52* ) 0.05 ) 0.08 0.03 ) 0.15 0.00 0.27 0.02 0.02 0.03 ) 0.02

* P < 0.05 (2-tailed); � P < 0.01 (2-tailed)
PBL = problem-based learning
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relational conflict (r = ) 0.91, P < 0.05). Psycholog-
ical safety showed a positive correlation with the
quality of assessment (r = 0.86, P < 0.05) and the
educational effectiveness of a course (r = 0.86,
P < 0.05).

Team process and educational quality: expert judgement
by peers (school B)

In organisation B, informational diversity was nega-
tively related to both internal course coherence
(r = ) 0.54, P < 0.05) and the quality of PBL tasks
designed for a course (r = ) 0.52, P < 0.05). In both
schools, task conflict was positively correlated with
course organisation (A: r = 0.86, P < 0.86; B: r = 0.55,
P < 0.55).

Table 3 shows the results of the bivariate correlation
analyses.

CONCLUSIONS AND IMPLICATIONS

The connections between measures of team pro-
cesses and measures of educational quality that
were found in both schools appear to confirm the
results of earlier team studies.7 The most striking
finding is that measures of team diversity, value
diversity in particular, are positively related to
relational conflict but negatively to task conflict,
and negatively related to other team processes
(such as measures of working climate and
learning behaviour) as well as to educational
quality (such as the clarity of course goals in both
schools, course organisation in school A, and
course coherence in school B). The relationship
between value diversity and relational conflict
suggests that collaboration within a team consisting
of members with different values and experience
may complicate relations within the team. That
this has repercussions for team functioning
and course quality is suggested firstly by the
negative correlations between relational conflict
and the working climate and learning behaviour
in the team as well as the organisation of the
course.

The team process variables other than the diversity
measures showed numerous mutual relationships,
suggesting positive relationships between psycholog-
ical safety and team learning, in addition to the
adverse effects of relational conflict. This appears to
confirm results from earlier studies that a climate of
mutual trust is a prerequisite for successful
learning in a team environment.9

The results also appear to confirm that excellent
individual performances by teachers are not neces-
sarily maintained when these teachers are part of a
team and that team performance may be strongly
influenced by diversity features of individual mem-
bers, the presence or lack of mutual trust, and the
presence of different types of conflict. Whether the
team succeeds in producing a good course is related
to whether the processes within the team are
conducive to team learning.

The marked effects of the team processes suggest that
it may be worthwhile for medical schools to invest in
measures to facilitate group productivity in teams
designing a multi-disciplinary curriculum.24 The
findings with regard to value diversity and lack of
trust within the teacher teams suggest that it is
important to identify preconditions that can be
expected to promote effective team functioning. The
organisation as a whole, and course coordinators in
particular, might focus on fostering a shared vision,
goals and values in relation to educational develop-
ment tasks given to the block planning groups to
ensure that team members start off on an equal
footing.

A limitation of our study is that it included only a
moderate number of participating course develop-
ment teams (n = 21). Nevertheless, we found clear
indications of effects of team processes that warrant
further investigation of the relations between team
processes and educational quality in more teams and
a wider area of courses and organisations. Such
studies might also include a wider range of educa-
tional outcome measures, such as assessment results
and student evaluations of courses.

However, the main outcome of this study seems to be
that medical schools should actively take steps to
foster good team practices to enhance the quality
delivered by teams designing multi-disciplinary
courses.
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