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Abstract
Background: Direct observation of clinical task performance plays a pivotal role in competency-based medical
education. Although formal guidelines require supervisors to engage in direct observations, research demonstrates
that trainees are infrequently observed. Supervisors may not only experience practical and socio-cultural barriers to
direct observations in healthcare settings, they may also question usefulness or have low perceived self-efficacy in
performing direct observations. A better understanding of how these multiple factors interact to influence supervisors’
intention to perform direct observations may help us to more effectively implement the aforementioned guidelines
and increase the frequency of direct observations.
Methods: We conducted an exploratory quantitative study, using the Theory of Planned Behaviour (TPB) as our
theoretical framework. In applying the TPB, we transfer a psychological theory to medical education to get insight in
the influence of cognitive and emotional processes on intentions to use direct observations in workplace based
learning and assessment. We developed an instrument to investigate supervisors intention to perform direct
observations. The relationships between the TPB measures of our questionnaire were explored by computing bivariate
correlations using Pearson’s R tests. Hierarchical regression analysis was performed in order to assess the impact of the
respective TPB measures as predictors on the intention to perform direct observations.
Results: In our study 82 GP supervisors completed our TPB questionnaire. We found that supervisors had a positive
attitude towards direct observations. Our TPB model explained 45% of the variance in supervisors’ intentions to
perform them. Normative beliefs and past behaviour were significant determinants of this intention.
(Continued on next page)
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Conclusion: Our study suggests that supervisors use their past experiences to form intentions to perform direct
observations in a careful, thoughtful manner and, in doing so, also take the preferences of the learner and other
stakeholders potentially engaged in direct observations into consideration. These findings have potential implications
for research into work-based assessments and the development of training interventions to foster a shared mental
model on the use of direct observations.
Keywords: Assessor cognition, Attitude of health personnel, Clinical competence , Competency based medical education,
Education, medical, graduate, Observations, Theory of planned behaviour, Workplace-based assessment and learning

Background
Direct observation (DO) by supervisors of trainee clinical
task performance plays a pivotal role in competency-based
medical education [1]. DO is a prerequisite for both highquality learning and robust decision-making on a learner’s
competence development [2]. It can serve as a method to
monitor trainee day-to-day performance and provide supervisors with important information that can be used to
give feedback on a variety of competencies required for
safe patient care [3–8]. Hence, DO not only serves as an
indispensable tool to warrant the quality of patient care, it
also enables decisions about levels of entrustment in task
performance, to maximally foster trainee learning [9].
Consequently, incorporating DO in medical training programmes is strongly recommended [9, 10].
However, a substantial body of research has demonstrated that trainees are infrequently observed during clinical interactions with patients [4, 11–15]. Research
findings point to a broad range of factors that potentially
inhibit supervisors’ engagement in DO of clinical performance. First, as the workload in healthcare settings is typically high, supervisors may consider DOs of trainees timeconsuming and inefficient [16]. Second, studies have
shown that supervisors’ initiation of DO may conflict with
trainees’ pursuit of independence and autonomy (being
core values in medicine), emphasizing the role of sociocultural factors in clinical education [17, 18]. Third, supervisors may feel that trainees alter their behaviour during
the observation, thereby raising concerns that DOs assess
the ‘shows how’ level rather than what trainees actually
‘do’ in clinical practice [19, 20]. Finally, recent research
has suggested that supervisors may perceive low selfefficacy in performing observations of clinical performance and the provision of feedback [19, 21].
Altogether, although formal guidelines encourage and
maybe even require supervisors to perform DOs, practical, socio-cultural as well as personal barriers may
underlie the lack of DO reported in the medical education literature. To better understand supervisors’ actual
performance of DOs, we set out to study supervisors’ behavioural intention to perform DO. Intention as a key
determinant of action has proved invaluable for researchers concerned with behaviour and behavioural

change. Numerous correlational studies in different
fields have indicated that intentions predict actual behaviour [22–25]. The Theory of Planned Behaviour
(TPB) [24] has been used extensively and successfully to
investigate the relations between behavioural intentions
and its underlying beliefs in the fields of health promotion [26–29], patient care [30–34] and medical education [35–37]. In this study, the TPP will be applied to
systematically examine and understand the factors associated with supervisors’ intention to observe trainees in
the clinical workplace. Findings may thereby support the
implementation of guidelines in order to increase the
use of DO.

Methods
The TPB proposes that human behaviour is guided by
three categories of beliefs: behavioural, normative and
control beliefs. Behavioural beliefs are about the perceived consequences of the behaviour. These beliefs influence one’s attitude towards the respective behaviour
either positively or negatively. Normative beliefs are
about expectations from other people, resulting in perceived, subjective social norms. Control beliefs are about
the presence of factors that may facilitate or inhibit
intended behaviours, giving rise to perceived behavioural
control. The result of these three categories of beliefs
combined, that is, attitude towards the respective behaviour, subjective norms and perceived behavioural control, leads to the formation of a behavioural intention.
Our application of the TPB followed the five consecutive stages described in the manual by Francis and colleagues (2004): [1] definition of the behaviour of interest
[2]; identification of participants and context [3]; instrument development: TPB questionnaire item generation
[4]; data collection; and [5] statistical analysis [38].
Definition of the behaviour of interest

Using the TACT (Target, Action, Context and Time)
principle, we defined the behaviour of interest as: performing direct real-time observations of trainees and
providing feedback by supervisors during workplacebased medical residency training [39].
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Identification of participants and context

Participants were General Practice (GP) supervisors
from two GP specialty training institutes in the
Netherlands (Maastricht and Leiden). During years 1
and 3 of the three-year postgraduate GP training
programme, trainees spend4 days per week in general
practice where a GP supervisor monitors, coaches and
assesses their competence development.
Instrument development: TPB questionnaire item
generation

Our 56-item web-based questionnaire (Additional file
1) consisted of three parts, namely a general introduction that contained the definition of the behaviour of
interest, five items on demographic variables and 51
TPB statements. In line with recommendations, questionnaire items addressed respondents’ attitude, subjective norms and perceived behavioural control (Fig.
?}infloat_$^[xpath not(ancestor::node()[local-name()='Article'])]>1) both directly, by asking questions about
their attitude, perceived norms and control in general,
and indirectly, by asking questions about underlying
specific beliefs [38, 39]. Beliefs emanated from three
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audio recorded focus groups with in total 21 GP supervisors [38, 40]. Data generated from the focus groups
were transcribed verbatim and qualitatively coded with
the aid of Nvivo software [41]. According to principles
of qualitative data analysis, three researchers (AT, MG,
LJ) independently categorized codes into themes and
used the belief categories of the TPB (i.e. behavioural,
normative, control) as a preliminary coding framework.
Discrepancies in the coding process were resolved
through constant comparison and discussion within the
research team [42].After that, themes were listed in
order of frequency. These themes were used to generate
questionnaire items in order for the final TPB questionnaire to cover 75% of the cumulative frequency of all
beliefs that were reported in the focus groups [39]. As
recommended, the behavioural and normative beliefs
were converted into two types of items; one set of statements about behavioural beliefs and corresponding behavioural outcome evaluations and one set about
normative beliefs and corresponding motivation to
comply [38]. Congruent with previous research studies,
for instance by de Vries et al. [43], we utilised

Fig. 1 Extended* TPB model for the prediction of intention of supervisors to perform direct observations in the clinical workplace. *The original
TPB model (in italics) is extended by the ‘Social pressure’,’ Modelling’ and ‘Past behaviour’ measures. **We performed these steps in the hierarchical
regression analysis described in the Results section
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Bandura’s measures of self-efficacy to operationalise
control beliefs within the TPB questionnaire [43, 44].
Since extensive research has demonstrated that past
behaviour has a residual effect on intentions after controlling for other TPB measures, we chose to include
‘past behaviour’ as a determinant of the intention to perform DOs [24, 45–47]. Likewise, we included perceived
social pressure (a perceived urge to adopt a behaviour)
and modelling (seeing others perform a behaviour) as
these factors may influence people’s intention to engage
in the respective behaviour, extending the impact of subjective norms [48]. With the addition of these extra measures we composed an extended TPB model to explore
and predict supervisors’ intentions to engage in DOs of
trainee performance in the clinical workplace (Fig.
?}infloat_$^[xpath
not(ancestor::node()[localname()='Article'])]>1).
All items were assessed on 7-point Likert scales and
had defined anchors at the extremes (e.g. good-bad)
[38]. The only exception were the control beliefs, and as
recommended by Bandura (2006), these were rated on a
100-point scale ranging from 1 (great uncertainty) to
100 (complete certainty) with 10-unit intervals [49].
All members of the research team pre-tested a preliminary 65-item questionnaire for clarity, understanding,
applicability and feasibility. Items were rephrased and
when necessary deleted until no new recommendations
for improvement were given. Next, the 56-item questionnaire was pilot tested by 10 GP supervisors, following which two more items were rephrased.
Data collection

We used consecutive sampling from a list of 472 supervisors (all active GP supervisors of the institutes in
Maastricht and Leiden) to obtain 200 potential respondents [38]. They were invited by email to complete the
web-based TPB questionnaire between June and October
2017. Non-responders received email reminders after
two and 4 weeks. The data collection period ended 2
months after the questionnaire was first emailed.
Statistical analysis

Since one questionnaire form had two missing values,
we replaced these with the respondent’s mean score for
the remaining items within that measure. Where applicable, negatively keyed items were reverse coded to ensure that all items were in the same direction [38].
We calculated descriptive statistics for the following
demographic characteristics: age, gender and years of
work experience as a practising GP and GP supervisor
(see Table ?}infloat_$^[xpath not(ancestor::node()[localname()='Article'])]>1). For each of the indirect and direct
measures of ‘attitude’, ‘subjective norms’, ‘perceived behavioural control’ and ‘intention’we calculated item-to-
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Table 1 Demographic variables of GP supervisors (N = 82)
Demographic variable

N (%)

Training institute
Maastricht

49 (60)

Leiden

33 (40)

Age (years)
31–40

8 (10)

41–50

33 (40)

51–65

41 (50)

Gender
Male

47 (57)

Female

35 (43)

Experience as GP
6–10 years

7 (9)

> 10 years

75 (91)

Experience as supervisor
0–5 years

23 (28)

6–10 years

33 (40)

> 10 years

26 (32)

total correlations with the goal of eliminating items that
were not related to the same measure. Following item
elimination, we estimated the internal consistency
(Cronbach’s coefficient α) of the direct measures; an α of
> 0.60 was considered as acceptable [38]. We subsequently calculated the means and standard deviations of
the composite scores regarding the direct measures of
attitude, subjective norms, perceived behavioural control
and intention [38].
We did not perform a reliability analysis of the indirect,
belief-based measures as Ajzen [24] stated that internal
consistency is not a necessary feature of these measures
because ‘beliefs towards a behaviour can be ambivalent
when a behaviour is likely to produce both positive and
negative outcomes’. As the ‘control beliefs’ measure consisted of 12 items, and self-efficacy is, according to Bandura, a multifaceted concept [49], we performed an
exploratory factor analysis to check for potential separate
intercorrelated subscales. We used an oblimin rotation
(delta = 0) in order to optimise the interrelated pattern of
factor loadings of the control belief items [50]. According
to the guidelines, the criteria for factor loading cut-offs
were > 0.5 (good), > 0.6 (very good) and > 0.7 (excellent)
[51]. Identified subscales were treated as distinct measures
in the analysis. For the analysis of the other indirect,
belief-based measures we defined composite scores: we
weighted (multiplied) each behavioural belief by the corresponding score for outcome evaluation and each normative belief by the corresponding score for motivation to
comply. Finally, we summed the weighted beliefs to create
a composite score for the behavioural and normative
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beliefs respectively [38].. As the TPB model contains theoretical measures that are assumed to be interrelated, we
also explored the relationships between the TPB measures
of our questionnaire by computing bivariate correlations
using Pearson’s R tests.
In order to assess the impact of the respective TPB
measures as predictors on the intention to perform DOs,
we did a hierarchical regression analysis [39]. We
checked the assumptions for linear regression analysis
(linearity, independence, normal distribution and equal
variance of residuals [51]). We subsequently calculated
standardised beta weights to examine the contribution
of the different predictors to the regression equation. As
a first step, the demographic variables were entered into
the model, followed by the indirect measurements of ‘attitude’, ‘norms’ and ‘control beliefs’ at step two (see Fig.
?}infloat_$^[xpath not(ancestor::node()[local-name()='Article'])]>1). In the third step, we added the direct measurements of ‘attitude’, ‘subjective norms’, ‘social
pressure’, ‘modelling’ and ‘perceived behavioural control’.
Finally, we entered the ‘past behaviour’ measure into the
regression equation. We performed all statistical analyses using SPSS, version 25 [52].

Results
The net response rate was 41% (N = 82). As can be inferred from Table ?}infloat_$^[xpath not(ancestor::
node()[local-name()='Article'])]>1, presenting the descriptive demographic features of participants, our sample had a relatively equal distribution of age, gender and
training institute. Additionally, 78% of participants reported that they had performed more than three DOs
over the past three-month period.
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Table 2 Exploratory factor analysis of control beliefs in the TPB
model
Control beliefs

Factor loadings*
CB
CB
factor 1 factor 2

I can perform direct observations of the trainee when/if…
I am busy

−.047

.721

I am not feeling comfortable

−.031

.636

Trainees have a specific question for feedback

.108

.536

Trainees avoid direct observations

.265

.532

Clear assessment criteria are available to perform
direct observations

−.077

.502

I feel the need to give a critical assessment

.266

.211

I am trained in performing direct observations

.405

.259

I have the feeling that performing direct
observations is disturbing the contact between
trainee and patients

.435

.087

I do not know what to assess

.703

.048

I have the feeling that my roles as supervisor and
assessor are in conflict

.704

−.100

I have the feeling that a trainee experiences direct .746
observations as an assessment

−.040

I have the feeling that I am confronted with
shortcomings in my own consultations

−.111

.791

*Significant factor loadings in bold

factor 1 (4 items) was found to be ‘self-confidence in
performing the task of DO’ and for CB factor 2 (5
items) ‘feelings of stress induced by practical conditions that limit the performance of DOs’. We treated
these two factors as distinct measures in the analysis
of the TPB questionnaire.

Assessing the structure of the measures in the TPBquestionnaire

Determinants of supervisors’ intention to perform DOs

Based on reliability analyses of the direct measures of
the TPB questionnaire, the Cronbach’s α values were
0.92 for intention, 0.75 for subjective norms, 0.73 for attitude, and 0.65 for perceived behavioural control, indicating that the internal consistency values ranged from
satisfactory to very good across our sample [38]. Scores
for the control belief [1] items were normally distributed
among the questionnaire scores, a precondition for using
the maximum likelihood extraction method in the
exploratory factor analysis [50]. A scree plot of the extracted factors pointed to the presence of two separate factors in the data, with Eigenvalues of 4.0 and
1.8 respectively. CB factor 1 contained four suitable
loadings and CB factor 2 contained five suitable loadings (Table ?}infloat_$^[xpath not(ancestor::node()[local-name()='Article'])]>2). These two factors were
iteratively interpreted by four team members (AT,
MG, IM, LJ). The best fitting descriptive label for CB

The means, standard deviations and correlations between the extended TPB measures are presented in
Table
?}infloat_$^[xpath
not(ancestor::node()[localname()='Article'])]>3. On average, participants reported
a strong intention to perform DOs, and a positive attitude, positively perceived subjective norms and a relatively high perceived behavioural control towards
performing DOs (all mean scores above five on a sevenpoint scale, Table ?}infloat_$^[xpath not(ancestor::
node()[local-name()='Article'])]>3). A significant and
positive correlation between intention and all indirect
and direct measures in the TPB model was revealed.
Furthermore, the indirect, belief-based measures were all
positively and significantly correlated with their corresponding direct measurements. Likewise there was a significant correlation between control beliefs (total) and
its direct measure ‘perceived behavioural control’(r = .33,
p < 0.01). But, unlike CB factor 2 (‘feelings of stress
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Table 3 Correlation matrix and descriptive statistics for measures of the extended TPB model
1.

N = 82

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

1. Intention
2. Behavioural beliefs

.43**

3. Normative beliefs

.31**

.39**

4. Control beliefs (total)

.38**

.44**

.12

.23*

.28**

.13

.81**

.42**

.49**

.06

.76**

5. CB factor 1

1

6. CB factor 22

.32**

7. Attitude

.32**

.47**

.23*

.22*

.05

.38**

8. Subjective norms

.36**

.33**

.38**

.14

.20

.23*

9. Social pressure

.0

.24*

.15

−.10

−.03

−.22*

10. Modelling

.08

−.05

.42**

−.08

−.05

−.12

11. PBC

.36**

.33**

−.04

.33**

.06

12. Past behaviour

.37**

.09

−.05

−.01

−.06

3

.23*
−35**

.21
.02

.17

.09

.56**

.33**

.10

.14

.07

.43**

−37**
.05

−.02
.02

.15

Mean

SD

Range

6.62

.81

1–7

5.03

.70

1–7

4.73

1.0

1–7

54.66

16.02

0–100

50.54

24.15

0–100

54.66

18.35

0–100

5.33

1.31

1–7

5.35

1.15

1–7

3.40

1.77

1–7

4.83

1.16

1–7

6.15

.70

1–7

784

Numbers in the first horizontal row correspond with the numbers and labels in the first vertical column
1
CB factor 1: control beliefs factor 1; 2CB factor 2: control beliefs factor 2; 3PBC: perceived behavioural control; 4% of supervisors performing more than three
direct observations over the past three-month period; ** Correlation significant at 0.01 level;* Correlation significant at 0.05 level

induced by practical conditions that limit the performance of DOs’, r = .56, p < 0.01), CB factor 1 (‘self-confidence in performing the task of DO’) had no significant
correlation with perceived behavioural control (r = .06,
ns). From the additional measures only past behaviour
had a significant correlation with intention; there was no
significant correlation between intention and the

measures ‘social pressure’ and ‘modelling’. However,
there was a positive correlation between modelling and
normative beliefs and a negative correlation between social pressure and supervisors attitude towards performing DOs.

Table 4 Determinants of the intention to perform direct observations resulting from a hierarchical regression analysis (N = 82)
Step

Determinants

R2

R2change

Fchange

1.

Demographics

.02

.024

.37

Standardised betas
Step 1

Step 3

Step 4

Training institute

.01

.44

.08

.10

Age

.02

−.07

−.03

−.01

−.11

−.12

−.03

−.04

.08

.17

.11

.11

−.14

−.06

−.08

−.07

Behavioural beliefs

.18

.12

.11

Normative beliefs

.25*

.19

.27*

CB Factor 1

.03

.09

.10

CB Factor 2

.30*

.13

.13

Attitude

.09

.11

Subjective norm

.14

−.01

Social pressure

.12

.12

Modelling

−.01

−.01

PBC1

.26

.22

Gender
Experience as GP
Experience as supervisor
2.

Step 2

Indirect measures

Direct measures

.31

.37

.29

.08

7.43**

1.21

Additional variables
Past behaviour
1

.45

.08

9.76**

PBC: perceived behavioural control; ** correlation significant at 0.01 level;*correlation significant at 0.05 level

.33**
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Predicting supervisors’ intention to perform DOs

We conducted a four-step hierarchical regression analysis to test the impact of the measures of the extended
TPB model on the prediction of supervisors’ intention to
perform DOs (Table ?}infloat_$^[xpath not(ancestor::
node()[local-name()='Article'])]>4). In the first step of
the analysis, we entered the demographic variables into
the predictive equation. The demographic variables did
not account for a statistically significant proportion of
the variance in intention (R2 change = 0.02, F(5,76) = 0.37,
p = 0.87). Entry of the indirect measures of the TPB in
step 2 resulted in a statistically significant increase in the
variance explained (R2change = 0.29, Fchange (4,72) =3.56,
p < 0.01). Normative beliefs (i.e. beliefs about the normative expectations of other people) and CB factor 2 (i.e.
feelings of stress induced by practical conditions that
limit the performance of DOs) had a significant positive
beta weight of .30 and .25 respectively, reflecting their
contribution to the predictive equation. Behavioural beliefs (β = .18) and CB factor 1 (β = .03) were not significantly related to intention. At step 3, the addition of the
direct measures resulted in a further increase in the variance explained (R2change = 0.8, Fchange (5,67) = 2.76,
p = .31); the weighted betas of all single measures were
no longer significant, indicating no single measure had a
significant contribution in the predictive equation of the
intention to perform DOs. At step 4, entry of the additional variable ‘past behaviour’ resulted in a further statistically significant increase of 8% in the variance
explained to 45% (R2change = 0.8, Fchange (1,66) =3.57,
p = .003). Moreover, both normative beliefs (β = .27, P <
0.05) and past behaviour (β = .33, p < 0.01) had a statistically significant beta weight.

Discussion
Our findings suggest that the extension of the TPB
model with the past behaviour measure enabled our
understanding of the determinants that may influence
supervisors’ intention to perform DOs. Our model appeared to explain 45% of the variance in supervisors’ behavioural intentions, which is consistent with findings
from meta-analytic reviews on the efficacy of the TPB
[25, 53]. Besides past behaviour, normative beliefs
emerged as a significant determinant of supervisors’
intention to perform DOs. Furthermore, consistent with
the theoretical framework of the TPB, we found a significant and positive correlation between intention and
all indirect and direct measures in the TPB model. The
indirect, belief-based measures were all positively and
significantly correlated with their corresponding direct
measures, thereby confirming the validity of the indirect
measures in our TPB model.
An important finding from our study was the significant contribution of ‘past behaviour’ to supervisors’
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intention to perform DOs. Several TPB studies have
found that past behaviour helps to predict the intention
to exhibit future behaviour, even after all determinants
of the TPB model have been accounted for [24, 25, 45,
46, 54]. Ouelette et al. (1998) suggested that there are
two potential routes through which past behaviour affects future behaviour [46]. The first is through performance in stable and predictable settings, where behaviour
can become automatic and habitual. In such situations,
the frequency of past behaviour reflects habit strength
and has a direct effect on future behaviour [46]. Examples of such behaviours are coffee consumption or seat
belt use. The second route is more applicable to the behaviour of interest in our study, that is, performing DOs
in the typically unpredictable and complex setting of
clinical practice. This route requires deliberative reasoning to initiate and display the behaviour. Ouelette et al.
(1998) found that in domains that encouraged deliberatively guided behaviour, beliefs about other people’s normative expectations had a strong impact on intentions
[46]. These results echo our findings that both past behaviour and normative beliefs are significant determinants of supervisors’ intention to perform DOs.
In our study, supervisors’ beliefs about the normative
expectations of other people appeared to be a more important determinant of the intention to engage in DOs
than beliefs about the consequences and beliefs about
self-confidence or controllability. Our measurement of
normative beliefs specifically reflected supervisors
strongly feel that learners, supervisor colleagues,
residency training institute and patients expect them to
engage in DOs. This finding is supported by a positive
correlation between modelling (perceiving that other supervisors perform DOs) and normative beliefs. Furthermore, it is in line with the negative correlation of
perceived social pressure with supervisors attitude towards performing DOs, which may express that supervisors consider themselves as highly autonomous
functioning professionals, both in GP practice and in the
one-on-one training of trainees. Our findings resonate
with TPB studies in other fields showing that behaviours
that have potential implications for others -as well as
self- are influenced more by normative beliefs than by
behavioural beliefs. Kortteisto et al.(2010), for example,
found that normative beliefs were the most important
factor inducing nurses to use clinical guidelines when
making treatment decisions [30]. Similar results were reported in a study by Steadman et al. (2002) on attendance at preventive screening [55].

Strengths and limitations

To our knowledge, this is the first theory-driven study to
explore and predict supervisors’ intention to engage in
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DOs in a complex clinical setting using a theoryinformed (TPB) questionnaire [38, 39].
Several limitations need addressing. First, the response
rate of 41% was moderate, a common challenge in questionnaire studies [38, 56]. The distribution of participants’ demographic features was similar to those found
in other GP specialty training institutes in the
Netherlands [57]. We had to include at least 40 items in
our questionnaire as this is considered a minimum for
TPB research [40]. The incorporation of additional measures (past behaviour, social influence and additional
control belief items) led to a questionnaire that comprised 56 items. Our survey length may have influenced
respondents’ acceptance of the questionnaire since response rate tends to be negatively correlated with the
number of items used [56]. Despite the modest response
rate, however, a sample size of over 80 participants is
deemed acceptable in TPB research [38, 51]. Second, we
conducted our study in a postgraduate medical specialty
training setting characterised by long-term one-on-one
relationships between supervisors and trainees. However,
the transferability of the present findings to other medical specialties and work-based learning settings may be
restricted. Hospital-based supervisors, in contrast, typically have short-term contacts with multiple trainees who
potentially have different normative expectations that
must be met. Although in these circumstances it is
equally important that a shared understanding of the
role of DOs be fostered, normative beliefs may have a
less significant effect on supervisors’ intention to perform DOs. Finally, recently authors addressed some limitations on the use of the TPB [58, 59]. Although
behavioural intention has been shown to be a valid
proxy measure of actual behaviour [22–25], we measured intentions rather than actual behaviour. In this respect, the TPB is a continuum model in which
influential predictor variables are typically combined into
one linear prediction equation that places individuals
along a continuum of behaviour likelihood, in our case
supervisors performance of DOs. However, continuum
models typically do not account for the postintentional
phase in which goals are translated into action [59]. Future research addressing postintentional beliefs may provide further insight in the relationship between intention
and actual behaviour. In addition, information on the
frequency of supervisors performing DOs in our setting
is lacking. Consequently, we were not able to use our extended TPB model to explore the intention-behaviour
correlation, nor to predict actual behaviour yet, which
remains a challenge for future research.
Implications for practice and research

Our findings show that, in the complex context of postgraduate training for general practice, supervisors use
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their past experiences to develop intentions in a
thoughtful manner and, in doing so, also take the preferences of the learner and other stakeholders in residency
training into account. Supervisors are more inclined to
engage in DO if they feel that others, among which
learners, expect DO to be part of residency training. As
a consequence, supervisors’ intention to perform DOs
may rely on learners’ initiative to explicitly ask for it.
However, several studies have suggested that learners
are ambivalent about being observed. Reasons for this
ambivalence as reported in the literature are that DOs
may conflict with their pursuit of independence and autonomy and that the (formative and/or summative) purpose of the observation is not always clear [17, 18, 60,
61]. Therefore, both supervisor and learner need a clear,
articulated and shared perspective on the role and use of
DOs. By discussing and clarifying underlying assumptions and beliefs, they may be able to overcome potential
barriers to the use of DOs and develop a shared understanding of the role of DOs in learning and assessment.
Our findings illustrate that the training institute may
also influence supervisors’ intention to perform DOs. To
improve observations of clinical performance but also to
foster a shared mental model on the use of DOs in postgraduate medical training programmes, we recommend
that training institutes articulate their expectations regarding supervisors’ engagement in DOs more clearly,
explicitly and consistently. By translating their normative
expectations into ongoing training and coaching of supervisors, training institutes may effectively contribute to
the enactment of supervisor intentions into actual performance of DOs. Such regular training should not only
include sessions on how to effectively conduct DOs but
also provide guidance as to how to foster the shared responsibility of learner and supervisor in planning them
[62]. Similarly, our results emphasise the role of supervisor colleagues in promoting DOs in residency training.
DO group training with supervisor colleagues may therefore not only improve supervisors’ technical skills and
self-efficacy regarding the performance of DOs, it may
also encourage supervisors to perform DOs more frequently by making them part of a community of supervisors with similar roles and tasks [63, 64].
Our exploratory quantitative approach has yielded useful directions for further research on DOs and other deliberately guided behaviours. Such research, and
pedagogical action research in particular, may more
clearly delineate the impact of normative expectations of
various stakeholders on supervisors’ use of DOs. Accurate registration of DO frequency in daily practice is
needed to explore the link between supervisors’
intention to perform DOs and their actual behaviours
and to study the efficiency of training interventions.

Jonge et al. BMC Medical Education
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Conclusion
This study helps to expand current knowledge in the
emerging field of workplace based learning in clinical
practice. It enhances our understanding of the processes
inhibiting and facilitating supervisors’ intention to perform DOs. Understanding different expectations regarding the use of DOs could be an important step to
increase the frequency of DOs and in developing a
shared mental model on their use in workplace-based
learning.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12909-020-02047-y.
Additional file 1. Translated questionnaire (Direct observations during
workplace-based medical residency training)
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