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CHAPTER 5

Abstract
Hierarchy may limit interprofessional collaboration; however, group formation could
change this. The purpose of this study is to investigate whether intergroup comparison
of interprofessional interaction will change the relative dominance of one profession
and reduce hierarchy in mixed profession groups. This observational study comprised a
randomized double-blind pretest-posttest control group design with 19 mixed profession

groups (ten intervention and nine control groups, each with three dental and three dental
hygiene students). All of the groups received group-based feedback on interaction during
two consecutive two hour team development meetings. The intervention consisted of an
intergroup comparison of this feedback. The professional position was the sum of three
observation items (conversational turn-taking, dominance, and contributing ideas) scored
on a three-point scale: -1=dental dominance, 0=no hierarchy, +1=dental hygiene dominance.
Exploratory factor analyses revealed a unidimensional structure with a Cronbach’s alpha >
.70. Hierarchy was the sum of absolute values of observation items with a minimum value
of zero (no hierarchy) and a maximum value of three (strong hierarchy). A two-way factorial
ANOVA was performed. Results revealed a significant interaction effect with regard to
hierarchy, F(1, 17)=6.630, p=.020 and a large effect size (partial eta squared =0.28). Intergroup
comparison of interprofessional interaction reduces hierarchy in mixed profession groups.
Keywords - communication; observation; interprofessional collaboration; team development;
teamwork; group formation

Introduction
Interpersonal competition between members of different professions can be a barrier to
effective collaboration (Grant & Finnocchio, 1995). For instance, interprofessional competition
in response to task shifting can lead to behavior that is more hierarchical, polarize the
relationship between those involved in dentistry and dental hygiene (Knevel, Gussy, Farmer
& Karimi, 2016), and may lead to underutilization of the dental hygienist (Knevel et al., 2016;
Capaciteitsorgaan, 2013). Attitudes of dentists can reflect a relative dominant professional
position compared to dental hygienists. The provision of treatment tends to be dentist-centered,
and such attitudes are present already at the undergraduate level (Ross, Turner & Ibbetson,
2009; Lewitt, Ehrenborg, Scheja & Brauner, 2010). Dental students may perceive dental
hygienists as assistants to a dentist while dental hygiene students may perceive themselves as
independent professionals (Morison, Marley, Stevenson & Milner, 2008).
Hierarchical interaction may limit the collaboration between members of different professions
(Edmondson, 2003). Non-hierarchical groups are more productive in the sense that individuals
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have a higher identification with their enterprise, feel more committed, and consequently do
a better job (Godard & Delaney, 2000; Huselid, 1995; Ichniowski, Shaw & Prennushi, 1997;
Wenga & Carlsson, 2015). Hierarchy is a rank order of individuals or groups on a valued social
dimension (Magee & Galinsky, 2008, p. 354) and is common to all social groups including
professions (Brown, 1991). It is represented by the relative dominance between individuals
(Cheng, Tracy, Foulsham, Kingstone & Henrich, 2013; Cheng, Tracy & Henrich, 2010) and
evident in several observable behaviors. Hierarchical interaction is visible in asymmetry
during conversational turn-taking (Bateson, 1972; Corser, 1998; West, 1979), i.e., dominant
individuals tend to talk more often than those that are less dominant. Non-hierarchical
interaction is interprofessional since it is inherent to the concept of interprofessional
collaboration (D’Amour, Ferrada-Videla, San Martin Rodriguez & Beaulieu, 2005; Headrick,
Wilcock & Batalden, 1998). It concerns a behavioral pattern characterized by similar behavior
of interacting individuals (Bateson, 1972). According to interaction theory (Gallagher 2008;
Gallagher, 2005), our understanding of others is based on our interactions and perceptions. It
is also inherent in socialization (Clausen, 1968). The claim-affirmation model of Holmes (2001)
describes the process of professional socialization in which individuals claim or disclaim their
professional attributes and affirm or disaffirm other people’s professional attributes. This
process reflects the relationship between members of different professions and is visible in
hierarchy between members of different professions. Non-hierarchical interaction between
group members becomes apparent in the willingness to share (Guzzo, 1995; Yukelson,
Weinberg & Jackson, 1984) and is especially functional when group tasks require a broad
range of ideas and perspectives (Anderson & Brown, 2010).
When interprofessional collaboration must be enhanced, the undesired effects of social
psychological intergroup processes between members of different professions must be
reduced, and the hierarchy between those different professionals needs to be changed. The
psychological formation of mixed profession groups during professionals’ education is a
promising strategy to influence perceived interprofessional relationships early on (Reinders,
Krijnen, Stegenga & Van der Schans, 2017). However, it is not known to what degree
psychological mixed profession group formation can reduce hierarchy between students of
different disciplines.
Intergroup comparison can enhance intragroup collaboration (Böhm & Rockenbach, 2013)
because it enhances social identification. This identification is associated with perceived
intragroup similarity through psychological distinctiveness from another group (Tajfel
& Turner, 1979). Such intragroup similarity is associated with greater group cohesion.
Commitment increases within a group and is a direct determinant of behaviors that benefit
in-group members (Bergami & Bagozzi, 2000). Group cohesion is also positively related to
performance (Beal, Cohen, Burke & McLendon, 2003; Gully, Devine & Whitney, 1995). Besides
the influence of intergroup comparison on group formation, the introduction of out-groups
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can also divert interpersonal competition from within a group towards competition between
groups (Munkes & Diehl, 2003). Therefore, interprofessional collaboration between dental and
dental hygiene students could be enhanced when they are part of a mixed profession group
and social comparison with another mixed profession group is facilitated. When individuals
perceive a mixed profession group as their in-group, they are more likely to exhibit strong
bonds with tendencies towards inward social loyalty and conformity across the membership
(Braithwaite et al., 2016). Thus, intergroup comparison between mixed profession groups
is likely to facilitate interprofessional identification. If so, than interprofessional hierarchy
should be diminished when group members identify with their mixed profession group.

The type of evaluative measure (Fig. 1) for social comparison determines how group members
distinguish themselves from other groups (Ashfort & Kreiner, 1999). This differentiation
is reflected in the group identity as a comparison outcome (Tajfel & Turner, 1979). In turn,
group identity will guide corresponding behavior (Van Knippenberg & Rast III, 2012;
Kelly, 1993; Kreiner, 1999). Therefore, when interprofessional interaction is explicitly used
as an evaluative measure subject to intergroup comparison, a group identity based on
interprofessional interaction is likely to become the comparison outcome that will, ultimately,
result in displaying non-hierarchical interaction between members of different professions.
Figure 1.

How intergroup comparison of interprofessional interaction is presumed to be related to professional position and
interprofessional hierarchy

The purpose of this study is to investigate whether intergroup comparison of interprofessional
interaction will change the relative dominance of one profession (professional position) and
reduce interprofessional hierarchy in mixed profession groups.
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Methods
We conducted a randomized double-blind pretest-posttest control group design with mixed
profession groups. Each group consisted of six students (three dental and three dental hygiene
students) who performed assignments related to team development and interprofessional
care.
Participants
Eligible participants were dental students of the University of Groningen and dental hygiene
students of the Hanze University of Applied Sciences who were at the midpoint of their
undergraduate training. None of the students had previous experience with interprofessional
collaboration; they had only received single-discipline education.
Study design
We randomly (alphabetically) assigned 114 dental and dental hygiene students to 19 mixed
profession groups, each simulating an oral care practice. Subsequently, the groups were
randomly assigned to either an intervention condition or a control condition (Fig. 2). Each
mixed profession group received eight team development assignments (e.g., mission statement,
business establishment, interior design, practice website, work schedules, protocols) and four
virtual patient assignments for shared care planning. The assignment results were placed in a
group portfolio after each group meeting. The experiment lasted four hours divided over two
consecutive group meetings of two hours each.
Figure 2.

Study design
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Psychologists and psychology master students were trained as observers to score
specific communicative behaviors between dental and dental hygiene students (ratio of
conversational turn-taking, relative dominance, and relative contribution of ideas) during
two consecutive group meetings for fifteen minutes at a time. Each mixed profession group
consisted of two subgroups: one subgroup of three dental and one of three dental hygiene
students. Interprofessional communication between the subgroups in each mixed profession
group was observed for the purpose of measurement and group-based feedback as well as
experimental intervention (intergroup comparison). Observed hierarchy between dental and
dental hygiene students was recoded and reframed as ‘interprofessional interaction’ before
it was communicated as group-based feedback to each group. Only the intervention mixed
profession groups received the observation results of other mixed profession groups. This
additional information for intergroup comparison was distributed through the portfolio
of each mixed profession group in the intervention condition before the beginning of their
second group meeting.
Ethical considerations
We informed all of the participants about the study, and they could withdraw at any given
time. We guaranteed full anonymity of all participants. The Institutional Review Board of the
Hanze University of Applied Sciences approved this study.
Measurement of professional position and interprofessional hierarchy
Professional position was defined as the relative dominance of members of one profession
over members of another profession (based on Lindemann, 2007). This was measured with
three observation items (i.e., conversational turn-taking, relative dominance, and relative
contributing ideas). Interprofessional hierarchy was the degree of hierarchy within a mixed
profession group without considering the dominant position of one profession over the other.
Observation item 1. Ratio of conversational turn-taking. The ratio of conversational turn-taking
was measured by the observers on a group-level between the subgroups of dental and dental
hygiene students for fifteen minutes at a time. Each initiated verbal response by one of these
students was counted during each collective group meeting (West, 1979). A non-participating
observer (psychologist or psychology master student) began each observation by identifying
participants (dental or dental hygiene students) within a mixed profession group. In order to
clearly register the responses of these students during the group meeting, the profession and
physical position of each student was determined beforehand. Each initiated verbal response
of at least three words was counted as a turn. The ratio was calculated by dividing the average
turns of dental hygiene students by those of dental students. The value ‘0’ (= no hierarchy)
was assigned when the ratio of conversational turn-taking was between 45% and 55%. The
professional position was based on dental domination (-1=dental dominance) when the ratio
of conversational turn-taking was more than 55% and dental hygiene domination (+1=dental
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dominance) when it was less than 45% of the time during a team meeting. These turn-taking
intervals corresponded with the group-based feedback standard on this communicative
behavior during the simulation. This observation item had a three-point scale: -1=dental
dominance, 0=no hierarchy, +1=dental hygiene dominance.
Observation item 2. Relative dominance. Relative dominance was measured by observers on a
group-level between the subgroups of dental and dental hygiene students for fifteen minutes
at a time. During the observer training, several indicators of dominance were discussed:
interruption, questioning, topic control, formulation, and amount of talk (e.g., Roger &
Schumacher, 1983; Kollock, Blumstein, & Schwartz, 1985; Adelswärd et al., 1987; Ten Have,
1991; Duff, 1986; Linell, 1990). Observers evaluated this relative dominance between dental
and dental hygiene students within a mixed profession group using an impression scale:
-1=dental dominance, 0=no hierarchy, +1=dental hygiene dominance.
Observation item 3. Relative contribution of ideas. The relative contribution of ideas was
measured by observers on a group-level between the subgroups of dental and dental hygiene
students for fifteen minutes at a time. The relative contribution of ideas is also considered an
indication of dominance in the groups (James, 2006). It was defined as the verbal response of
a person bringing about a result by providing a meaningful thought, conception, or notion
(Stichler, 1995). Verbal responses, which were an expression of agreement, understanding, or
listening, were not considered as a contribution of an idea. Observers evaluated this relative
contribution of ideas between dental and dental hygiene students within a mixed profession
group using an impression scale: -1=dental dominance, 0=no hierarchy, +1=dental hygiene
dominance.
Psychometric properties
Professional position and interprofessional hierarchy were each applied as an index based on
psychometric properties when factorability was sufficient. An exploratory factor analysis was
applied to determine whether all three observation items represent the same latent variable.
A principal components analysis was used because the primary purpose was to identify and
compute composite scores for the underlying factor. In order to analyze the precision of
estimates, the amount of variance explained is interpreted (Duncan, 1975). The factorability
of the three observation items was based on several criteria: item commonalities, factor
loadings, and internal consistency (Cronbach’s alpha).
Item commonalities are considered sufficient when they are higher than .40 (Velicer & Fava,
1998). The least number of factors should be used to explain approximately 50 to 75% of the
variance (Tabachnick & Fidell, 2001). Factor loadings are sufficient when they are at least as high
as .32 (Tabachnick & Fidell, 2001). Strong loadings are .50 or greater. The internal consistency is
considered sufficient when it is higher than .70 (Nunnally, 1978; Nunnally & Bernstein, 1994).
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Professional position represented the relative dominant position of one profession over the
other. Therefore, it was calculated as the sum of the three observation item scores. Professional
position has a minimum value of -3 and a maximum value of +3 since each observation item
had a minimum value of -1 and a maximum value of +1.
Interprofessional hierarchy represented the degree of hierarchy within a mixed profession
group independent of the professional position of either party. Therefore, it was calculated as

the sum of absolute values of observation items since each observation item had a minimum
value of -1 and a maximum value of +1. Thus, interprofessional hierarchy has a minimum
value of 0 (no hierarchy) and a maximum value of 3 (strong hierarchy).
Data analyses
A two-way factorial ANOVA was applied to analyze main effects (time or experimental
condition) and interaction effects between time and experimental condition. This analysis was
performed to separately investigate both professional position and interprofessional hierarchy.
To determine the effect size, the partial eta squared was used. A partial eta squared of 0.01
is considered as being small, 0.06 as medium, and 0.14 as large (Cohen, 1988; Field, 2005).
Before performing each two-way factorial ANOVA analysis, potential pretest differences of
both professional position and interprofessional hierarchy were tested by an ANOVA. For all
of the analyses, we applied a significance level of .05.

Results
Descriptive statistics
The group of students eligible for randomization consisted of 114 dental and dental hygiene
students. The gender distribution did not differ between experimental condition (Table
1). The majority of both dental and dental hygiene students consisted of female students
(63.3%, n=31; 95.7%, n=44). Dental students were older than dental hygiene students in both
intervention and control conditions (mean=22.7 years, SD=1.8 years versus mean=21.1 years,
SD=1.8 years; p<.001).
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Table 1.

Descriptive statistics of intervention and control condition (n=96)
Experimental condition
Demographic variables

Intervention (n=52)

Control (n=44)

P-value Chi square test

- Male

25% (n=13)

16.3% (n=7)

.299

- Female

75% (n=39)

83.7% (n=36)

Gender

Independent t-test
Years of age

22.2 (SD=2.0)

21.5 (SD=1.7)

.082

Psychometric properties
All values of the criteria used to determine the psychometric properties of our measurement
were sufficient or more than sufficient (Table 2). Commonalities of the pretest items were .664,
.771, and .521. Of the posttest items, this was .750, .647, and .562. Therefore, the commonalities
of both measurement moments were sufficient (Velicer & Fava, 1998). We found one factor for
both the pretest and the posttest which explained more than 65.2% and 65.3% of the variance.
This percentage of explained variance is more than adequate in social scientific research
(Tabachnick & Fidell, 2001). Our factor loadings varied between .722 and .878 which are high
values (Tabachnick & Fidell, 2001). The internal consistency of our measurement ‘professional
position’ has a Cronbach’s alpha’s of .73 at the pretest and .71 at the posttest.

Table 2.

Observation items of ‘professional position’ and summary statistics
Measurement

Observation item

Factor Loading

Cronbach’s

% variance explained

T0

Conversational turn-taking

.815

.73

65.2%

Impression of dominance

.878

Contribution of ideas

.722

Conversational turn-taking

.866

.71

65.3%

Impression of dominance

.804

Contribution of ideas

.750

T1

(EFA)

alpha
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The effect on professional position
An analysis of pretest differences on professional position revealed no significant differences
between experimental conditions (F(1,17)=.000 , p=.988). Therefore, a two-way factorial
ANOVA analysis could be performed without having to use baseline scores as a covariate.
Table 3 depicts the means, standard errors, and lower and upper bounds (95% confidence
interval) at T0 and T1 measurement moments of the intervention and control condition.
The mixed profession groups in the intervention and control conditions display a similar
professional position.

Table 3.

Means and standard errors of professional position between dental and dental hygiene students in mixed profession
groups during the experiment (n=19 groups)
Experimental condition

Two-way factorial

Intervention
Std.

ANOVA P-value

Control
Lower

Upper

Std.

Lower

Upper

Time

Mean

Error

Bound

Bound

Mean

Error

Bound

Bound

Time

.156

T0

-0.90

0.52

-2.00

0.20

-0.89

0.55

-2.04

0.27

Cond.

.415

T1

0.10

0.47

-0.88

1.08

-1.00

0.49

-2.04

0.04

Time*Cond.

.081

Time=Professional position at T0 and T1; Cond.=Experimental condition (intervention versus control);
Time*Cond.=interaction between Time and Experimental condition. 95% Confidence Interval

Figure 3 shows that a trend towards a changed professional position of dental students
was visible but not significant. Table 3 indicates that there is no interaction effect between
experimental condition and time, F(1, 17) = 3.441, p=.081. The partial eta squared of this
non-significant interaction effect was large since it was 0.17 (Cohen, 1988; Field, 2005).
The experimental condition (intervention versus control) as a between-subjects factor did not
reveal a main effect F(1,17) = 0.700, p= .415. No main effect was found on time (professional
position before and after the experiment), F(1,17) = 2.202, p=.156.
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Figure 3.

Professional position of dental and dental hygiene students in mixed profession groups before and after the experiment

5
The effect on interprofessional hierarchy
An analysis of pretest differences on interprofessional hierarchy revealed no significant
differences between experimental conditions (F(1,17)=.015 , p=.904). Therefore, a two-way
factorial ANOVA analysis could be performed without having to use baseline scores as a
covariate.
Table 4 shows the means, standard errors, and lower and upper bounds (95% confidence
interval) at T0 and T1 measurement moments of the intervention and control condition. The
mixed profession groups in the intervention and control conditions seem to display a similar
magnitude of interprofessional hierarchy in both conditions (M=1.50, SE=0.31 and M=1.56,
SE=033 respectively).
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Table 4.

Means and standard errors of interprofessional hierarchy between dental and dental hygiene students in mixed
profession groups during the experiment (n=19 groups)
Experimental condition

Two-way factorial

Intervention
Std.

ANOVA P-value

Control
Lower

Upper

Std.

Lower

Upper

Time

Mean

Error

Bound

Bound

Mean

Error

Bound

Bound

Time

.304

T0

1.50

0.31

0.84

2.16

1.56

0.33

0.86

2.25

Cond.

.110

T1

0.70

0.28

0.12

1.28

1.89

0.29

1.27

2.50

Time*Cond.

.020

Time=Interprofessional hierarchy at T0 and T1; Cond.=Experimental condition (intervention versus control);
Time*Cond.=interaction between Time and Experimental condition. 95% Confidence Interval

Figure 4 illustrates a downward trend of interprofessional hierarchy in the intervention
condition and an upward trend of interprofessional hierarchy in the control condition. Table
4 shows that an interaction effect was determined between experimental condition and time,
F(1, 17) = 6.630, p=.020. The partial eta squared of the interaction effect was large since it was
0.28 (Cohen, 1988; Field, 2005).
The experimental condition (intervention versus control) as a between-subjects factor did not
reveal a main effect F(1,17) = 2.846, p= .110, see Table 4 and Figure 3. No main effect was found
on time (interprofessional hierarchy before and after the experiment), F(1,17) = 1.124, p=.304).
Figure 4.

Interprofessional hierarchy of dental and dental hygiene students in mixed profession groups before and after the
experiment
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Discussion
Intergroup comparison of interprofessional interaction reduces interprofessional hierarchy in
mixed profession groups. However, in this study, no conclusive evidence was determined for
a change in professional position. Thus, dental and dental students tend to communicate more
equally after an intervention based on group identification through intergroup comparison of
interprofessional interaction. Therefore, an approach such as psychological mixed profession
group formation appears to be a suitable solution for the problem of hierarchy between
members of different professions.
Although the professional position of dental students did not significantly change, a trend
was observed with regard to the professional position of dental students. The p-value is often
perceived as a statement about the relationship between the data and hypothetical explanation
(Wasserstein & Lazar, 2016). However, the p-value does not provide an explanation or
evidence that the professional position of dental students did not change. Since the number
of participating groups in this experiment was relatively small, it became more difficult to
find a statistical significant result (Ellis, 2010). A sample size can be too small to distinguish
the effect from random chance. Also, large effects may produce unimpressive p-values if the
sample size is small (Wasserstein & Lazar, 2016). P-values are inversely related to sample size
whereas measures of effect size are not systematically related to sample size.
Besides statistical significance, effects sizes should be reported for inferential tests and are
essential to good research (Wilkinson & APA Task Force on Statistical Inference, 1999). Even
though results might be insignificant, there can still can notable effects in low powered tests.
The effect size of the significant interaction effect on interprofessional hierarchy was large;
however, the effect size of the non-significant interaction effect on professional position was
also large.
Researchers should base their inferences on several factors such as quality of measurements,
study design, and the external evidence for studied phenomenon. We used a reliable
measurement to analyze the effect of the experimental intervention. Furthermore, we
developed a strong study design which is seldom used when investigating the effectiveness
of interprofessional education (Reeves et al., 2016). Our design has at least five strong design
features. In our study, we expected that the professional position of dental students would
change when we facilitated mixed profession group identification. This expectation was based
on several studies with many different human subjects. There is no reason to suspect that
dental and dental hygiene students would not display similar social behaviors just like any
other human beings. The only difference is that we applied this external evidence to produce
a specific effect between members of different professions. We wanted to change professional
position and reduce the hierarchy between members of different professions in general.
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The decreased interprofessional hierarchy corresponds with the theory that intergroup
comparison affects psychological mixed profession group formation. Intergroup comparison
is an intergroup process that results in intergroup differentiation in a certain evaluative
dimension (Ashfort & Kreiner, 1999). The ocial identity theory (Tajfel & Turner, 1979) suggests
that similar groups should have increased motivation to distinguish themselves from the other.
Perceived ingroup similarity, inherent to social identification, increases because of outgroup
distinctiveness. When applied to mixed profession groups, the perceived similarity between

dental and dental hygiene students in a mixed profession group is likely to increase. If so, then
mixed profession group identification might influence the formation of an interprofessional
identity. Several authors suggest that this formation will enhance interprofessional
collaboration (e.g., Baker, Egan-Lee, Martimianakis & Reeves, 2011; Carpenter & Dickinson,
2008; Hammick, Freeth, Copperman & Goodsman, 2009; Khalili, Orchard, Spence Laschinger
& Farah, 2013). However, even though interprofessional identity formation might have
been facilitated during our intervention, only the influence of intergroup comparison
between mixed profession groups was measured in our study. It is an indirect indication that
interprofessional identification occurred.
In our study, all groups were equal in composition and had a similar objective. Therefore,
it is likely to assume that their motivation to differentiate between groups was increased
when feedback enabled intergroup comparison. Intergroup differentiation is associated with
identity formation of which the identity content depends on the content of the evaluative
dimension (Ashfort & Kreiner, 1999; Hogg, van Knippenberg & Rast III, 2012; Kelly, 1993).
In order to guide the nature of their intergroup differentiation, we controlled the nature of
the comparison outcome. The intervention groups compared themselves with other mixed
profession groups using interprofessional interaction (non-hierarchical interaction between
members of different professions; D’Amour et al., 2005) as an evaluative measure. Even though
interprofessional identification was not measured, the results of the current experiment do
correspond with this presumed social psychological mechanism. For this, another indication
was found in an experiment regarding a mixed profession group formation intervention
and perceived interprofessional task distribution (Reinders et al., 2017). In that study, the
combination of group-based feedback, intergroup comparison, and intergroup competition
between mixed profession groups was facilitated. Following that intervention, half of all
of the predefined professional tasks became more shared (less dentist-centric) between
dental and dental hygiene students. The perceptions of dental students especially became
less dentist-centric. The tendency to share with members of one’s own group becomes more
likely when people are committed to their group (Guzzo, 1995; Yukelson et al., 1984). Group
commitment is associated with psychological group formation (Beal et al., 2003). However,
psychological mixed profession group formation does not necessarily have to imply that an
interprofessional identity is developed during the group development process. It might just
have facilitated a temporary mixed profession group identity and not have influenced the
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professional identity formation of the participants. However, a longitudinal psychological
mixed profession group formation might consolidate the group identity as an interprofessional
identity as an integrated part of the professional identity. When comparing this to behavioral
change in general, routines are more sustainable when they are consistently displayed over
a longer period. For instance, researchers have found proof that, when changed behavior is
consistent for at least six months, it becomes more likely that it will become a sustainable
change (Prochaska, DiClemente & Norcross, 1992). This sustainable change of professional
identity is referred to as ‘internalization’ (Yu & Wright, 2015). Further research must clarify
whether this approach is sustainable and if it affects professional identity formation.
An alternative explanation of the findings of this study and a former study (Reinders et al., 2017)
is the contact hypothesis (or Intergroup Contact Theory) of Allport (1954). The premise of his
theory states that interpersonal contact can reduce prejudice between groups. By facilitating
communication between members of different groups, mutual understanding of different
viewpoints can be enhanced just like the students in a mixed profession group. However, the
contact between students in the control condition did not reduce interprofessional hierarchy.
Non-hierarchical interaction concerns a behavior pattern formed from similar behavior of
interacting individuals (Bateson, 1972). Social similarity is inherent to the perception of the
ingroup as one entity (Campbell, 1958) and inherent to a shared social identity (Gaertner,
Rust, Dovidio, Bachman & Anastasio, 1994). Therefore, it is more likely that a shared social
identity was developed in the intervention groups and that this shared identity concerns
interprofessionality because of the nature of the comparison outcome. Further research must
substantiate that interprofessional identification can be enhanced by psychological mixed
profession group formation with intergroup comparison based on interprofessional behavior.
Dental students were older in both of the experimental conditions. Age-related status in peer
collaboration may play a role in how partners interact (Glachen & Light, 1982). Therefore,
the interprofessional hierarchy at the beginning of the experiment might have been caused
by these age differences. In small children, such age differences have a great impact because
of differences in age-related mental development (Feldman & Ruble, 1988). These types of
age-related developmental differences do not apply to adults or, to a lesser degree, adolescents.
Therefore, it is unlikely that a mean age-difference of 1.6 years has a significant impact.
A limitation of our study is that it was conducted in an educational setting as part of the IPE
program. In such a context, it is more difficult to exert control over experimental conditions
since students might have influenced each other between their mixed profession group
meetings. However, the strengths of this study are its group randomization and double-blind
design. In this way, the cause and effect relationship in this study can be interpreted with
more confidence compared to other designs. First, because of the double-blind design,
both the subjects and the observers did not know which group was selected for which
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experimental condition. Second, the size of each group was the same. Third, dental and dental
hygiene students were equally represented in each mixed profession group. Fourth, students
were randomly assigned to a mixed profession group. Fifth, all experimental procedures,
assignments, tasks, and assessments were standardized with protocols. Besides the quality
of our measurements and our study design, the intervention was derived from our applied
theory which was based on comprehensive external evidence.
The results of this study might be reproducible in daily health care practice. In order to do
this, the interaction between professionals must be measured in at least two health care
teams. Then, these team practices must be able to compare their own interaction with the
interprofessional interaction in other practices. However, many other influences that affect
treatment and collective behavior are less easy to control. The influence of legal issues and
liabilities (Colvin et al., 2016) or incentives in remuneration systems (Brocklehurst et al., 2016)
are examples of factors that are likely to influence collaboration between dentists and dental
hygienists.

Conclusions and Future Study
Conscious intergroup comparison of interprofessional interaction reduces interprofessional
hierarchy between students of different disciplines in mixed profession groups. This
psychological approach to enhancing interprofessional behavior appears to be a beneficial
educational strategy. Whether it would produce similar results among graduated health
care professionals is unknown. However, regardless of the study’s limitations, the outcomes
correspond with the proposed theoretical framework for enhancing mixed profession group
formation by intergroup comparison. Future studies may examine whether this approach
produces sustainable effects. A related and relevant research topic is how this approach affects
professional identity formation.

Disclosure statement
No potential conflict of interest was reported by the authors.

118

Effect of intergroup comparison of interprofessional interaction on hierarchy in mixed profession groups

References
Adelswärd, V., Aronsson, K., Jönsson, L., & Linell, P. (1987). The unequal distribution of interactional space: Dominance
and control in courtroom interaction. Text, 7(4), 313-346.

Allport, G.W. (1954). The nature of prejudice. Cambridge, MA: Perseus Books.
Anderson, C., & Brown, C.E. (2010). The functions and dysfunctions of hierarchy. Research in Organizational Behavior, 30,
55–89.

Ashfort, B.E., Kreiner, G.E. (1999). “How can you do it?”: Dirty work and the challenge of constructing a positive identity.
Academy of Management Review, 24, 413-434.

Baker, L., Egan-Lee, E., Martimianakis, M. A., & Reeves, S. (2011). Relationships of power: implications for
interprofessional education. Journal of Interprofessional Care, 25, 98–104.

Bateson, G. (1972). Steps to an Ecology of Mind. San Francisco: Chandler.
Beal, D. J., Cohen, R., Burke, M. J. & McLendon, C. L. (2003). Cohesion and performance in groups: A meta-analytic
clarification of construct relation. Journal of Applied Psychology, 88, 989-1004.

Bergami, M., & Bagozzi, R.P. (2000). Self-categorization, affective commitment and group self-esteem as distinct aspects
of social identity in the organization. British Journal of Social Psychology, 39(4), 555-577.

Böhm, R., & Rockenbach, B. (2013). The inter-group comparison-intra-group cooperation hypothesis: comparisons
between groups increase efficiency in public goods provision. PLoS One, 8(2), e56152.

Braithwaite, J., Clay-Williams, R., Vecellio, E., Marks D, Hooper T, Westbrook J., et al. (2016). The basis of clinical
tribalism, hierarchy and stereotyping: a laboratory-controlled teamwork experiment. BMJ Open, 6, e012467.

Brocklehurst, P., Birch, S., McDonald, R., Hill, H., O’Malley, L., Macey, R., et al. (2016). Determining the optimal model
for role substitution in NHS dental services in the UK: a mixed-methods study. Health Services and Delivery Research, 4(22).
Campbell, D.T. (1958). Common fate, similarity, and other indices of the status of aggregates of person as social entities.
Behavioural Science, 3, 14–25.

Capaciteitsorgaan. (2013). Capaciteitsplan 2013. Voor de medische, tandheelkundige, klinisch technologische en aanverwante

(vervolg)opleidingen. Utrecht: Stichting Capaciteitsorgaan voor Medische en Tandheelkundige Vervolgopleidingen. Dutch
Carpenter, J., & Dickinson, H. (2008). Interprofessional education and training. United Kingdom, Bristol: The Policy Press.
Cheng, J. T., Tracy, J. L., Foulsham, T., Kingstone, A., & Henrich, J. (2013). Two ways to the top: Evidence that dominance
and prestige are distinct yet viable avenues to social rank and influence. Journal of Personality and Social Psychology, 104,
103-125.

Cheng, J. T., Tracy, J. L., & Henrich, J. A. (2010). Pride, personality, and the evolutionary foundations of human social
status. Evolution and Human Behavior, 31, 334-347.

119

5

CHAPTER 5

Clausen, J.A. (1968). Socialization and Society. Boston: Little Brown and Company.
Colvin, C.J., de Heer, J., Winterton, L., Mellenkamp, M., Glenton, C., Noyes, J., Lewin, S., & Rashidian A. (2013). A
systematic review of qualitative evidence on barriers and facilitators to the implementation of task-shifting in midwifery
services. Midwifery, 29(10), 1211-1221.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ: Lawrence Earlbaum Associates.
Corser, W. D. (1998). A conceptual model of collaborative nurse-physician interactions: The management of traditional
influences and personal tendencies. Scholarly Inquiry for Nursing Practice, 12, 325–341.

D’Amour, D., Ferrada-Videla, M., San Martin Rodriguez, L., & Beaulieu, M.D. (2005). The conceptual basis for
interprofessional collaboration: core concepts and theoretical frameworks. Journal of Interprofessional Care, 19(1), 116-31.

Duff, P.A. (1986). Another look at interlanguage talk: Taking task to task. In R.R. Day (Ed.), Talking to learn: Conversation
in second language acquisition (pp. 147-181). Cambridge, MA: Newbury House.

Duncan, O. D. (1975). Introduction to Structural Equation Models. Academic Press, New York. Edmondson, A.C. (2003).
Framing for learning: Lessons in successful technology implementation. California Management Review, 45(2), 3454.

Ellis, P.(2010). The Essential Guide to Effect Sizes: Statistical Power, Meta-Analysis, and the Interpretation of Research Results.
Cambridge University Press.

Feldman, A.S. & Ruble, D.N. (1988). The effect of personal relevance on dispositional inference: A developmental
analysis. Child Development, 59, 1339-1352.

Field, A. (2005). Discovering statistics using SPSS (2nd ed.). London: Sage.
Gallagher, S. (2008). Direct perception in the intersubjective context. Consciousness and Cognition, 17(2), 535–543.
Gallagher, S. (2005). How the Body Shapes the Mind. Oxford: Oxford University Press/Clarendon Press.
Gaertner, S. L., Rust, M., Dovidio, J. F., Bachman, B. A., & Anastasio, P. A. (1994). The contact hypothesis: The role of
common ingroup identity on reducing intergroup bias. Small Group Research, 25, 224-249.

Glachen, M., & Light, P. (1982). Peer interaction and learning: Can two wrongs make a right? In G. Butterworth, P. Light
(Eds.), Social cognition: Studies of the development of understanding (pp. 238-262). Brighton: Harvester.

Godard, J., & Delaney, J., (2000). Reflections on the ‘‘High Performance’’ paradigm’s implications for industrial relations
as a field. Industrial and Labor Relations Review, 53, 482–502.

Grant, R.W., & Finnocchio L.J. (1995). California Primary Care Consortium Subcommittee on Interdisciplinary Collaboration.
Interdisciplinary Collaborative Teams in Primary Care: A Model Curriculum and Resource Guide. San Francisco, CA: Pew
Health Professions Commission.

Gully, S.M., Devine, D.J., & Whitney, D.J. (1995). A meta-analysis of cohesion and performance: Effects of level of analysis
and task interdependence. Small Group Research, 26, 497-520.

120

Effect of intergroup comparison of interprofessional interaction on hierarchy in mixed profession groups

Guzzo, R.A. (1995). At the intersection of team effectiveness and decision making. In R.A.Guzzo, & E. Salas (Eds.), Team
Effectiveness and Decision Making in Organizations (pp. 1-8). San Francisco: Jossey-Bass.

Hammick, M., Freeth, D., Copperman, J., & Goodsman, D. (2009). Being interprofessional. Cambridge: Polity Press.
Headrick, L.A., Wilcock, M., & Batalden B. (1998). Interprofessional working and continuing medical education. British
Medical Journal, 316, 771-4.

Hogg, M.A., van Knippenberg, D., & Rast III, D.E. (2012). The social identity theory of leadership: Theoretical origins,
research findings, and conceptual developments. European Review of Social Psychology, 23(1), 258-304.

Holmes, L. (2001). Reconsidering Graduate Employability: the `graduate identity’ approach. Quality in Higher Education,
7(2), 111-119.

Huselid, M.A. (1995). The impact of human resource management practices on turnover, productivity, and corporate
financial performance. Academy of Management Journal, 38, 635–672.

Ichniowski, C., Shaw, K., & Prennushi, G. (1997). The effects of human resource management practices on productivity:
a study of steel finishing lines. American Economic Review, 87, 293–313.

James, M.C. (2006). The effect of grading incentive on student discourse in peer instruction. American Journal of Physics,
8:689-691.

Kelly, C. (1993). Group Identification, Intergroup Perceptions and Collective Action. European Review of Social Psychology,
4(1), 59-83.

Khalili, H., Orchard, C., Spence Laschinger, H.K., & Farah, R. (2013). interprofessional socialization framework for
developing an interprofessional identity among health professions students. Journal of Interprofessional Care, 27(6),
448-453.

Knevel, .R, Gussy, M.G., Farmer, J., & Karimi, L. (2016). Nepalese dental hygiene and dentistry students towards the
dental hygienists profession. International Journal of Dental Hygiene [Epub ahead of print]

Kollock, P., Blumstein, P., & Schwartz, P. (1985). Sex and power in interaction: Conversational privileges and duties.
American Sociological Review, 50, 34-46.

Lewitt, M.S., Ehrenborg, E., Scheja, M., & Brauner, A. (2010). Stereotyping at the undergraduate level revealed during
interprofessional learning between future doctors and biomedical scientists. Journal of Interprofessional Care, 24(1), 53-62.
Lindemann, K. (2007). The Impact of Objective Characteristics on Subjective Social Position. Trames, 11: 54-68.
Linell, P. (1990). The power of dialogue dynamics. In I. Marková and K. Foppa (Eds.), The dynamics of dialogue (pp.
147-177). Hemel Hempstead: Harvester Wheatsheaf.

Magee, J. C., & Galinsky, A. D. (2008). Social hierarchy: The self-reinforcing nature of power and status. Academy of
Management Annals, 2, 351-398.

Morison, S., Marley, J., Stevenson, M., & Milner, S. (2008). Preparing for the dental team: investigating the views of dental

121

5

CHAPTER 5

and dental care professional students. European journal of Dental Education, 12(1), 23-28.
Munkes, J., & Diehl, M. (2003). Matching or Competition? Performance Comparison Processes in an Idea Generation
Task. GPIR, 6(3), 305-320.

Nunnally, J. (1978). Psychometric theory. New York/London: McGraw-Hill.
Nunnally, J, & Bernstein JC. (1994). Psychometric theory. New York/London: McGraw-Hill.
Prochaska, J.O., DiClemente, C.C., & Norcross, J.C. (1992). In search of how people change: Applications to addictive
behaviors. American Psychologist, 47(9), 1102-1114.

Postmes, T., Haslam, S.A., & Swaab, R.I. (2005). Social influence in small groups: An interactive model of social identity
formation. European Review of Social Psychology, 16(1): 1-42.

Reeves, S., Fletcher, S., Barr, H., Birch, I., Boet, S., Davies, N., et al. (2016). A BEME systematic review of the effects of
interprofessional education: BEME Guide No. 39. Medical Teacher, 38(7), 656-68.

Reinders, J.J., Krijnen, W.P., Stegenga, B., & van der Schans, C.P. (2017). Perceived Dentists and Dental Hygienist Task
Distribution After A Dental and Dental Hygiene Students’ Team Intervention. Journal of Dental Education, 81, 413-419.

Roger, D. B., & Schumacher, A. (1983). Effects of individual differences on dyadic conversational strategies. Journal of
Personality and Social Psychology, 45, 700-705.

Ross, M.K., Turner, S., & Ibbetson, R.J. (2009). The impact of teamworking on the knowledge and attitudes of final year
dental students. British Dental Journal, 206(3), 163-67.

Stichler, J. F. (1995). Professional interdependence: The art of collaboration. Advanced Practice Nursing Quarterly, 1, 53–61.
Tabachnick, B.G., & Fidell, L.S. (2001). Principal components and factor analysis. In Using
multivariate statistics (4th ed., pp. 582–633). Needham Heights, MA: Allyn & Bacon.

Tajfel, H., & Turner, J.C. (1979). An integrative theory of intergroup conflict. In W.G.Austin, S.Worchel (Eds), The Social
Psychology of Intergroup Relations (pp.33-47). Monterey, CA: Brooks-Cole.

Ten Have, P. (1991). Talk and institution: A reconsideration of the ‘asymmetry’ of doctor-patient interaction. In D. Boden,

& D.H. Zimmerman (Eds.), Talk and social structure: Studies in ethnomethodology and conversation analysis (pp. 138-163).
Cambridge: Polity Press.

Thistlethwaite, J., & Moran, M. on behalf of the World Health Organization Study Group on Interprofessional Education
and Collaborative Practice (2010). Learning outcomes for interprofessional education (IPE): Literature review and
synthesis. Journal of Interprofessional Care, 24, 503-513.

West, C. (1979). Against our will: Male interruptions of females in cross-sex conversation. Annals of the New York Academy
of Sciences, 327, 81-97.

Wasserstein R.L., & Lazar N.A. (2016) The ASA’s Statement on p-Values: Context, Process, and Purpose. The American
Statistician, 70(2), 129-133.

122

Effect of intergroup comparison of interprofessional interaction on hierarchy in mixed profession groups

Wenga, Q., & Carlsson, F. (2015). Cooperation in teams: The role of identity, punishment, and endowment distribution.
Journal of Public Economics, 126, 25-38.

Wilkinson, L., & APA Task Force on Statistical Inference. (1999). Statistical methods in psychology journals: Guidelines
and explanations. American Psychologist, 54, 594-604.

Yu, E., & Wright, S.M. (2015). “Beginning with the end in mind”: Imagining personal retirement speeches to promote
professionalism. Academic Medicine, 90, 790–793.

Yukelson, D., Weinberg, R., & Jackson, A. (1984). A multi-dimensional group cohesion instrument for intercollegiate
basket-ball teams. Journal of Sport Psychology, 6, 103-117.

5

123

