
Page 1/15

Medical educators’ beliefs about teaching, learning, and knowledge:
development of a new framework
Marleen Ottenhoff- de Jonge  (  m.w.ottenhoff@lumc.nl )

Leiden University Medical Center
Iris van der Hoeven 

Leiden University Medical Center
Neil Gesundheit 

Stanford University School of Medicine
Roeland van der Rijst 

Leiden University Graduate School of Teaching
Anneke Kramer 

Leiden University Medical Center

Research Article

Keywords: teacher beliefs, beliefs, conceptions of learning and teaching, educational beliefs, educational framework, faculty development, framework
validation, orientations to learning and teaching

Posted Date: January 5th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-134163/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

Version of Record: A version of this preprint was published on March 21st, 2021. See the published version at https://doi.org/10.1186/s12909-021-02587-x.

https://doi.org/10.21203/rs.3.rs-134163/v1
mailto:m.w.ottenhoff@lumc.nl
https://doi.org/10.21203/rs.3.rs-134163/v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12909-021-02587-x


Page 2/15

Abstract
Background

The educational beliefs of medical educators in�uence their teaching practices. Insight into these beliefs is important for medical schools to improve the
quality of education they provide students and to guide faculty development.

Several studies in the �eld of higher education have explored the educational beliefs of educators, resulting in classi�cations that provide a structural basis for
diverse beliefs. However, few classi�cation studies have been conducted in the �eld of medical education. We propose a framework that describes faculty
beliefs about teaching, learning, and knowledge which is speci�cally adapted to the medical education context. The proposed framework describes a matrix in
which educational beliefs are organised two dimensionally into belief orientations and belief dimensions. The belief orientations range from teaching-centred
to learning-centred; the belief dimensions represent qualitatively distinct aspects of beliefs, such as ‘desired learning outcomes’ and ‘students’ motivation’.

Methods

We conducted in-depth semi-structured interviews with 26 faculty members, all of whom were deeply involved in teaching, from two prominent medical
schools. We used the original framework of Samuelowicz and Bain as a starting point for context-speci�c adaptation. The qualitative analysis consisted of
relating relevant interview fragments to the Samuelowicz and Bain framework, while remaining open to potentially new beliefs identi�ed during the interviews.
A range of strategies were employed to ensure the quality of the results.

Results

We identi�ed a new belief dimension and adapted or re�ned other dimensions to apply in the context of medical education. The belief orientations that have
counterparts in the original Samuelowicz and Bain framework are described more precisely in the new framework. The new framework sharpens the boundary
between teaching-centred and learning-centred belief orientations.

Conclusions

Our �ndings con�rm the relevance of the structure of the original Samuelowicz and Bain beliefs framework. However, multiple adaptations and re�nements
were necessary to align the framework to the context of medical education. The re�ned belief dimensions and belief orientations enable a comprehensive
description of the educational beliefs of medical educators. With these adaptations, the new framework provides a contemporary instrument to improve
medical education and potentially assist in faculty development of medical educators.

Background
The beliefs medical educators hold about teaching, learning, and knowledge determine to a large extent their teaching approaches [1–5]. Because personal
educational beliefs drive educators’ behaviour while teaching, these beliefs should be considered a starting point from which to improve the quality of
education [6, 7]. Supporting this view, Kember and Kwan stated that fundamental changes to the quality of education rely on changes in educational beliefs
[8]. Thus, obtaining more insight into those beliefs is important for the quality of education and may help us to understand why education reform can be
cumbersome and faculty development often falls short of changing pedagogical practices [9].

Within the context of higher education a number of studies have explored the educational beliefs of educators and have proposed classi�cation rubrics [2, 6, 8,
10–15]. Such classi�cations are useful to distinguish between beliefs in a structured way and provide insight into relevant aspects of educational beliefs.
However, these classi�cation studies have not been conducted in the �eld of medical education. Our study addresses a framework that can be used in student-
centred curricula, since currently most medical curricula have adopted student-centred approaches. We propose a beliefs framework to improve suitability in
the context of contemporary medical education.

Belief orientations
Prior classi�cation studies [2, 6, 8, 10, 11, 13–15] have classi�ed beliefs as global orientations in a continuum, ranging from teaching-centred to learning-
centred. While teaching-centred belief orientations focus on the transmission of de�ned content or knowledge in alignment with a traditional teacher-centred
curriculum, learning-centred belief orientations focus on students’ conceptual understanding and development. Light and Calkins [15] describe a classi�cation
differentiating three belief orientations: teaching-centred, intermediate, and learning-centred. However, they do not base their classi�cation on a �xed set of
‘dimensions’, by which is meant qualitatively different aspects of beliefs. Another classi�cation proposed by Postareff and Lindblom-Ylänne [11] distinguishes
ten different dimensions of beliefs about teaching, learning, and knowledge, structured into four groups. However, this study only differentiates the two belief
orientations: teaching-centred and learning-centred.

Framework of educational beliefs
The primary reason that we chose the framework of Samuelowicz and Bain [14] as the starting point for our study was that in higher education literature their
framework is the most extensive, with the broadest scope and content in both belief dimensions and belief orientations. Their framework was originally
developed in contexts outside of medical education. It distinguishes seven belief orientations, ranging from teaching-centred to learning-centred. The
Samuelowicz and Bain framework (see Additional �le 1) comprises a matrix ordered according to these belief orientations and belief dimensions. A belief
orientation represents a global, composite set of beliefs. In the framework the belief orientations are organised as columns (horizontally) ranging from
teaching-centred to learning-centred; qualitatively different belief dimensions appear as rows (vertical entries) in the matrix and create distinctions between the
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belief orientations. Examples of belief dimensions are ‘desired learning outcomes’ or ‘students’ motivation’. Within each dimension a range of beliefs can be
distinguished. For example, the beliefs listed within the dimension ‘desired learning outcomes’ are ‘recall of atomised information’, ‘reproductive
understanding’, and ‘change in ways of thinking’, respectively, ordered on a continuum from teaching-centred to learning-centred. Thus each belief orientation
can be further characterised by the belief dimensions. In our opinion, the Samuelowicz and Bain framework’s extensiveness does justice to the complexity and
diversity of educators’ beliefs about teaching, learning, and knowledge.

A second reason why we chose this framework as a starting point is how the authors de�ne ‘educational beliefs’. According to their de�nition, beliefs are
‘typical or characteristic ways’ in which teaching, learning, and knowledge are viewed; they are closely related with practice and contain both cognitive and
affective components. These beliefs can only be considered in a holistic way [16]. Thus, the framework describes educators’ deeply rooted, characteristic ways
of understanding teaching, and the close relationship between beliefs and practice increases the framework’s usefulness for faculty development
interventions.

Finally, the framework uniquely includes a belief dimension related to students’ professional development, which is particularly signi�cant in the context of
medical education and has received much attention in recent medical education literature [17–19].

Research aim and question
The original Samuelowicz and Bain framework was developed across a range of higher education disciplines. Therefore, we aimed to adapt this framework to
medical education contexts, in order to address the following research question:

What is the content and structure of the beliefs of educators about teaching, learning, and knowledge in medical education?

Methods
In order to address our research question we conducted a qualitative study using in-depth semi-structured interviews. We interviewed 26 medical educators
from two medical schools, all working on preclinical curriculum. Our aim was to identify the participants’ characteristic educational beliefs as exempli�ed by
their day-to-day teaching practices. We used a variety of strategies to enhance the quality of our results [20].

This study is part of a larger research project that explores the longitudinal development of the beliefs of medical educators about teaching, learning,
knowledge, and teacher qualities. In this study we report outcomes of the baseline study conducted in 2008–2010 with regard to beliefs about teaching,
learning, and knowledge.

Participants and setting
We opted for a wide variety of participants in our sampling. For this reason, two prominent medical schools from different continents were chosen. We invited
thirteen faculty members from each school, all physicians, to participate. Selection of participants took place on the recommendation of a senior educator and
sub-dean from the respective medical schools. The selection of participants was based on the educators’ informal educational leadership, student evaluations
of teaching performance, teaching awards won by faculty, and faculty members’ active educational involvement. These selection criteria were chosen because
we anticipated that the faculty participants would be most information-rich and their experiences illuminating (critical case sampling; [21]). With the exception
of one educator, all participants had at least ten years of teaching experience, with an average of 21 years. Only one out of the 26 originally selected medical
educators was not able to participate and was replaced by another medical educator who met the criteria.

The two medical schools involved were Stanford University School of Medicine (SUSM), California, USA, and Leiden University Medical Centre (LUMC), Leiden,
The Netherlands. Both schools can be classi�ed as research-intensive medical schools and had had their curricula redesigned in the decade prior to the
interviews, adopting a more student-centred approach. Student-centred curricula have gained popularity worldwide in recent decades and are most common
today in medical education. At SUSM a faculty development programme had been implemented for over a decade with topics related to a learning-centred
teaching approach. Most SUSM participants had participated in this programme. At the time of the interviews, no structured faculty development programme
had yet been implemented at the LUMC.

Procedure
All interviews were conducted by the �rst author to exclude interpersonal variations during the interviews. We used the interview guide of Samuelowicz and
Bain with open-ended questions concerning teaching, learning, and knowledge [14] as a basis for the interview (see interview guide in Additional �le 2). Where
relevant, we explicitly asked participants to re�ect on their small group teaching (classroom instruction within a structured module). Because some literature
concludes that educational beliefs can be in�uenced by class size [22], we wanted to avoid participants answering the questions with exclusively large group
lectures in mind. We expected the small group setting to give the most insightful information about participants’ educational beliefs. To make sure that our
�ndings would also be generalizable to other teaching formats, we added two questions: �rst, if the participants believed the teaching format (small group
versus large group versus one-on-one teaching) in�uenced their teaching; second, if they believed the teaching format in�uenced students’ learning. In this
way we aimed to gain insight into the beliefs applicable to these educational settings. We also requested that participants focus on their preclinical teaching
to rule out differences in course level as an in�uencing contextual factor, since beliefs may vary according to the level of teaching [13, 22]. Because we aimed
to develop a comprehensive holistic image of the beliefs of the faculty participants, we asked them to illustrate their perspectives with examples from their
teaching sessions, and focused further exploration on the examples that were provided. The interviews of one-hour duration on average were audio-taped and
transcribed verbatim. Preceding the interview, the participant completed a brief survey to collect demographic data. We tested both the interview protocol and
the survey questions in a pilot study with three participants who did not contribute to the main study. One of these participants was bilingual. Using their
comments we improved the interview questions and were able to address potential language issues.
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Ethics approval and consent to participate
This study was granted an ethics waiver by the Medical School Ethics Committee of the LUMC (reference C15.033/SH/sh). According to the same committee,
formal written informed consent was not required. Similarly, the study was deemed as ‘not involving human subjects research’ by the Stanford University
Human Subjects Committee and was exempt from human subjects oversight. The �rst author invited all the participants by email or telephone, emphasising
that participation was voluntary and anonymous. All participants gave oral consent.

Analysis
For the analysis of the data, we used the original framework as a starting point for context-speci�c adaptation. The analysis consisted of relating relevant
interview fragments to the original framework, while we explicitly remained open to ways to modify the framework based on additional beliefs, belief
dimensions, or belief orientations identi�ed.

First, each transcript was read and re-read to get an overall sense of the way in which teaching, learning, or knowledge was conceptualised. Then ‘areas of
meaning’, text fragments that related to participants’ educational beliefs, were identi�ed. These text fragments were labelled according to the belief
dimensions and beliefs of the original framework [14]. Text fragments which did not match an existing belief dimension or belief were given a preliminary
code based on the content of the interview fragment. Two team members (IH and MO) analysed each interview independently to enhance credibility [20], using
Atlas-ti qualitative data analysis software. After the initial coding, the two team members discussed the results. Demarcation rules between the dimensions as
well as between the constituent beliefs within each dimension were �ne-tuned during the iterative analysis process to enable consistent coding. Parallel to this
process we discussed potential new dimensions with their constituent beliefs, grouping and re-grouping the preliminary coded text fragments. Repeated re-
coding occurred, and the iterative process continued until all the dimensions and their constituent beliefs stabilised (‘code’ saturation, a technique to improve
the dependability of the research; [23]). This happened after eighteen interviews. We frequently negotiated our data together with a third team member (RR)
(investigator triangulation), looking for evidence and counter-evidence within the data, to reach consensus on all the identi�ed text fragments and to reach
agreement as to which dimension they belonged to as well as their constituent belief.

We determined a preliminary belief orientation of the participant holistically, i.e. based on the whole transcript, including all the labelled text fragments. To
further con�rm data credibility, the �ve interviews which IH and MO considered most di�cult to reach consensus on were analysed independently by RR and
the results were negotiated within the research team. The remaining interviews were analysed by both IH and MO, who reached negotiated consensus. During
this procedure some minor adaptations were made to belief descriptions. Finally, we re-read all the transcripts again to further ensure data dependability, and
to con�rm ‘meaning’ saturation [23], that is, we checked if we had harvested all the new insights from the data. At the same time, we checked the consistency
of the overall belief orientation for each participant, using the �nal version of the new framework. The process and �ndings were discussed with the other
members of the research team to enhance con�rmability. Consensus was reached on the adaptation and re�nement of the framework.

Quality strategies
Diverse strategies were used to further con�rm the quality of our results. First, we determined an inter-rater agreement of the participants’ belief orientations
with the help of an independent research assistant. This assistant was trained in the analysis procedure, using the new framework and codebook, to enable
determination of inter-rater agreement (con�rmability by external rater). Because the �nal belief orientations were determined holistically, we decided that we
would compare the outcome at the level of the overall belief orientation rather than at the level of text fragments. The inter-rater agreement was determined on
eighteen interviews through calculation of Cohen’s Kappa.

Second, we compared the data from different groups of participants which we expected to differ in belief orientations (transferability). For this reason, within
each medical school we had selected participants who taught basic science and clinical subjects, respectively, and participants with roles at the highest
educational administrative level with teaching experience. Three sets of groups were compared. The �rst set included all SUSM participants versus all LUMC
participants. We expected the SUSM participants to show a more learning-centred belief orientation as compared to the LUMC participants, since some studies
show that faculty development programmes can help educators to adopt a more learning-centred belief orientation [24–27]. At SUSM, unlike at the LUMC,
most participants had participated in faculty development programmes. The second set included all ten educators teaching basic science topics (such as
immunology or pathology), versus all ten educators teaching clinical science topics (for example, internal medicine or clinical reasoning). We expected those
teaching clinical topics to show a more learning-centred belief orientation, as described in other studies [28–31]. We used a Chi-square test (IBM SPSS 20) for
trend to compare these ordinal outcome data. The third set included per medical school the three administrators in in�uential educational leadership positions
versus all of the other (ten) educators, which we compared qualitatively. From the literature we know that educators’ educational beliefs are in�uenced by
academic leadership [25, 33–37]. If the new framework could distinguish between the beliefs of educators within these three different sets, this would support
the sensitivity of the new framework to identify differences.

Third, we aimed to ensure the quality of the �ndings by the provision of illustrative interview fragments in the results section, including two narratives of
participants with contrasting educational belief orientations (thick description, adding to the transferability of the �ndings). We chose one educator holding
the most teaching-centred belief orientation (Orientation I), and one holding the most learning-centred belief orientation (Orientation VI).

Results

The new framework
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Although many beliefs described in the original Samuelowicz and Bain framework were also applicable in a medical education context, our data gave rise to
new insights and allowed for re�nements. The necessary adaptations in belief orientations and dimensions, including their constituent beliefs, will be
described below.

The new framework (Table 1) is comprised of six belief orientations, set out as columns, and nine belief dimensions set out as rows, representing qualitatively
distinct aspects of beliefs about teaching, learning, and knowledge. Within each dimension three or four different beliefs can be distinguished. To facilitate the
descriptions, beliefs have been categorised as A (teaching-centred), A/b (teaching-centred but with learning-centred aspects), B/a (learning-centred but with
teaching-centred aspects), and B (learning-centred). Each of the orientations is thus de�ned as a unique pattern of beliefs within nine belief dimensions.

Table 1
New framework of belief orientations de�ned by their constituent belief dimensions and beliefs

Dimensions Teaching- centred orientations Learning- centred orientations

    I. Imparting
information

II. Transmitting
structured knowledge

III. Providing and
facilitating
understanding

IV. Helping student
develop expertise

V. Sharing the
responsibility for
developing expertise

VI. Negotiating
meaning

1 Desired
learning
outcomes

Recall of
atomised
information

A Reproductive
understanding

A/b Reproductive
understanding

A/b Change in
ways of
thinking

B Change in
ways of
thinking

B Change in
ways of
thinking

2 Expected use
of knowledge

Within
subject

A Within subject
for future use

A/b Within subject
for future use

A/b Interpretation
of reality

B Interpretation
of reality

B Interpretation
of reality

3 Responsibility
for
transforming
knowledge

Teacher A Teacher A Teacher
shows how
knowledge
can be used

A/b Teacher helps
student

B/a Students &
teacher

B Students &
teacher

4 Nature of
knowledge

Externally
constructed,
focus on
information/
structured
knowledge

A Externally
constructed,
focus on
information/
structured
knowledge

A Externally
constructed,
teacher shows
how
knowledge
can be used in
reality

A/b Personalised,
focus on
learning from
reality

B Personalised,
focus on
learning
from reality

B Personalised,
focus on
learning
from reality

5 Students'
existing
conceptions

Not taken
into account

A Not taken into
account

A Not taken into
account

A Used as basis
for developing
expertise

B/a Used as
basis for
developing
expertise

B/a Used to
negotiate
meaning

6 Teacher-
student
interaction

Not stressed A Reciprocal to
maintain
students'
attention

A/b Reciprocal to
clarify
understanding

B/a Reciprocal to
clarify
understanding

B/a Reciprocal to
negotiate
meaning

B Reciprocal to
negotiate
meaning

7 Creation of a
conducive
learning
environment

Not stressed A Not stressed A Stressed, to
make the
students feel
at ease

A/b Stressed, to
help
individual
student

B/a Stressed, to
allow each
individual
student to
learn

B Stressed, to
allow each
individual
student to
learn

8 Professional
development

Not stressed A Not stressed A Certain
competencies
stressed

A/b Stressed,
teacher helps
student in
their
professional
development

B/a Stressed,
teacher
fosters
professional
development
of student

B Stressed,
teacher
fosters
professional
development
of student

9 Students'
motivation

Teacher tries
to transmit
motivation
to students.

A Teacher tries
to transmit
motivation to
students

A Teacher is
aware of
students’
intrinsic
motivation

A/b Teacher is
aware of
individual
differences in
students’
motivation

B/a Teacher is
aware of
individual
differences
in students’
motivation

B/a Teacher
fosters
intrinsic
motivation
of the
individual
student to
enhance the
learning

Additional �le 1: Samuelowicz & Bain Framework [14]

<Please insert Table 1 about here>

Belief orientations in the new framework

The six distinct belief orientations have been ordered from left to right according to the degree of learning-centredness and have been numbered I to VI. The
original framework’s seventh, most learning-centred orientation, labelled ‘Encouraging knowledge creation’ was not observed in our data. Central to this
orientation is the belief that students should be in control of the learning content. We changed the label of Orientation V from ‘Preventing misunderstandings’
to ‘Sharing the responsibility for developing expertise’. This better summarised the pattern of beliefs, due to a change in belief related to the dimension
‘Students existing conceptions’ (Dimension 5).
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As in the original framework, the medical educators’ focus in Orientations I to III was on the content and its transmission; hence, we conclude that these
orientations are teaching-centred. In Orientations IV to VI the focus of the educators was on student learning and development, so we conclude these represent
learning-centred belief orientations. The two belief orientations on either side of the teaching-centred versus learning-centred ‘divide,’ Orientations III and IV,
share just one belief. In the original framework these two orientations shared two common beliefs. All other adjacent belief orientations share three to seven
beliefs. In the original framework the other adjacent belief orientations shared six to eight beliefs.

Belief dimensions and their constituent beliefs in the new framework

One of the original dimensions, ‘Control of content’ disappeared in the new framework because none of the participants expressed that the control of content
was to be determined by the student. However, we distilled a new dimension from our data, ‘Creation of a conducive learning environment’ (Dimension 7). We
discovered that many of the participants believed this to be an important responsibility of the educator to enhance the learning of the student. Apart from two
dimensions (Dimension 1 and 2), all dimensions had to be adjusted or re�ned. Within the dimension ‘Responsibility for transforming knowledge’ (Dimension
3), we made minor changes to the description of beliefs to better �t the content of our �ndings. The dimension ‘Students’ existing conceptions’ (Dimension 5)
needed an adjustment: whereas in the original framework under belief orientation IV students’ existing conceptions were not taken into account, we found that
our participants holding an Orientation IV believed these conceptions should be used as a basis for developing expertise.

Interviewer: ‘What do the students bring to the learning process?’

Participant: ‘Knowledge, and experience. (…) Indeed, you should – and maybe that’s the most di�cult or challenging – make use of where the student is at this
moment and take the next step further to learn new things.’ (Dimension 5 B/a; L01)

We labelled this fragment a learning-centred belief with teaching-centred aspects (D 5B/a), because this participant, unlike participants with teaching-centred
belief orientations (I to III), realises that students are not ‘empty vessels’ but come to a teaching session with their own knowledge and experience. The
educator sees it as their responsibility to use and build on these and, together with the students, to further develop knowledge constructs.

We uncovered the same belief (D5 B/a), using students’ existing conceptions as a basis for developing expertise, for the participants holding an Orientation V,
which was also incongruent with the original framework. In the original framework, educators with an Orientation V believed that they should prevent common
misunderstandings by pointing them out to students and explaining why the established view is more suitable. Thus, in comparison to the original framework,
the emphasis in our �ndings is less on correcting misconceptions and more on activating (pre-)conceptions to develop expertise.

In the most learning-centred belief within this dimension (labelled D5B), participants emphasised that they themselves also learn from the conceptions that
students present. To these educators, learning encompasses a two-way exchange of conceptions to negotiate meaning. We changed the label accordingly in
our new framework.

The dimension ‘Teacher-student interaction’ (Dimension 6) contains two learning-centred beliefs (B/a and B) which differ in the purpose of the interaction:
clarifying understanding (D6 B/a) and negotiating meaning (D6B), respectively. In the original framework the distinction between the two beliefs lay between
Orientation III and IV; based on our �ndings the distinction was placed between Orientations IV and V in the new framework.

Finally, three of the original dimensions needed to be �ne-tuned: the dimensions ‘Nature of knowledge’ (Dimension 4), ‘Professional development’ (Dimension
8), and ‘Students’ motivation’ (Dimension 9). In the original framework these dimensions consisted of two dichotomous beliefs, while in our data more than
two constituent beliefs could be extracted within these dimensions. These re�nements resulted in a sharper demarcation between the orientations. Below we
describe the newly emerged beliefs within these dimensions, including those within the new dimension ‘Creation of a conducive learning environment’.

Dimension 4: Nature of knowledge

Some educators viewed knowledge as externally constructed, described as a ‘database’, as necessary ‘tools’ of factual knowledge, coming from outside
sources like books or literature, and not linked to the reality of patient care (coded as D4A).

Interviewer: ‘What is knowledge in your discipline?’

Participant: ‘Information about disease, identi�cation, prognosis, treatment of disease.’ (D4A; S03)

We uncovered a further distinction between the view of ‘knowledge being externally constructed’. Some participants viewed knowledge as consisting of facts
only, while others emphasised that this knowledge, even though externally constructed, should be related to patient care by the educator. They believed that
the educator should explain how the ‘factual knowledge’ can be used (D4A/b):

First of all you have basic factual knowledge… I would say the next step is understanding why it is like that, so a sort of re�ection on the knowledge and why it
is important to possess this knowledge … that you have to make a kind of doctor’s re�ection on it... like when the patient comes with this or that pain or this or
that complaint, what is behind it (in basic knowledge),... the focus lies for me on the �rst steps:… that’s how it is and that’s how you need to look at it. (D4A/b;
L12)

Participants with a learning-centred belief orientation described knowledge as personalised, ‘dynamic’ and as ‘change’, coming from experience and exposure
to the professional reality or to professional role models, with a focus on its application. In this view, competencies such as collaboration, communication, and
clinical reasoning are seen as elements of knowledge to be learned, and they become relevant learning goals (coded as D4B).
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Well, it [knowledge in the discipline, ed.] is a lot of different things; there is some factual knowledge, there is also knowledge about aspects of what it means to
be a human being, and a human being who is suffering, and a human being who has a disease and all the implications of that. That’s not really factual
knowledge; it’s experiential knowledge in some ways, that is a little di�cult to identify speci�cally. It’s more amorphous. (D4B; S02)

Dimension 7: Creation of a conducive learning environment

Educators within the most teaching-centred belief orientations did not stress the importance of creating a conducive learning environment or formulated this
in a negative way. For example, they described giving room to ask questions, which theoretically would promote learning, and then talked about the ‘stupidity’
of a question (D7A). Within the most learning-centred orientations educators explained that they created a positive, personal relationship with individual
students to enable them to learn; the focus is on the learning process (D7B):

I think it’s just really willingness to make the learning fun. You know the students, they like teachers who allow them to learn something new. If teachers just
are trying to be nice and popular, they see through that. (D7B; S02)

In the teaching-centred orientation with learning-centred aspects (Orientation III) the aim of the educator when creating a conducive learning environment is to
make students feel at ease (D7A/b), with a focus on the group of students as a whole; in the learning-centred orientation with teaching aspects (Orientation
IV), the aim is to help students in their understanding with a focus on the person of the individual student (D7B/a):

‘To create an atmosphere in which students feel at ease … to freely ask me questions.’ (D7A/b; L12)

‘I know them as an individual, I care about them and they have a safe place where they can respond.’ (D7B/a; S12)

The main difference between D7B/a and D7B is the focus of the educator, which is on the person of the student (D7B/a) or on the learning process (D7B),
respectively.

Dimension 8: Professional development

Professional development within a medical context can be described as the development from the role of a student to that of a doctor. In the teaching-centred
belief orientations the focus of the teaching is on the academic discipline and less on the professional development of the student. Thus, although some
educators recognised the relevance of certain professional competencies, the teaching of these competencies was not primarily aimed at the development of
students. The educators with a belief Orientation I or II believed that students acquired some awareness of these competencies by the educator telling
students about them (D8A).

What I always do is that now and again in the small group is I bring in general knowledge about our healthcare and the market forces … I always try to bring in
a few examples. Because I �nd that students should have a broader helicopter view of healthcare. (D8A; L05)

The educators with belief Orientation III were aware that a variety of professional competencies such as clinical reasoning, collaboration, communication, and
professional attitude are important. For these educators, a small group is an appropriate environment to learn these competencies, or they believe some of
these competencies can be demonstrated by being a role model (D8A/b).

…I think that it’s important to work together in small groups; co-operation between students is important … that is important for doctors because they work in
teams. So learning to work together, and learning to accept the roles that other people play, because there are often people who take the lead and there are
people who hang back. That’s all part of it. (D8A/b; L12)

In the learning-centred belief orientations the focus of the teaching is on the development of the student. Educators within Orientation V and VI described the
student’s professional development as an educator’s responsibility and emphasised the importance of fostering the learning or development of the students
(D8B). Most participants holding this belief refer to multiple physician roles. In addition to being a clinical expert, the professional physician should also be a
communicator, collaborator, leader, health advocate, and scholar (showing qualities such as critical thinking and lifelong learning) [37].

that if one runs a small group successfully to where people don’t see that they necessarily must be the mirror image of each other but they capitalize on each
other’s strengths, then they actually can begin to be learning what they are going to do for a lifetime. So the power of the small group is the power of the
professional behaviour that you hope continues forever; especially around team-work and respect – the whole… (D8B; S05)

Educators within Orientation IV believed that they had an important role in the professional development of students, but were less outspoken about their
responsibility in this process (D8B/a).

For the student, I think that what you especially want is that he really participates [in a workgroup]. Maybe it is also something that develops. It would of
course be fantastic if after four years, students could take on the role of teacher. One of the things is of course teamwork in the hospital or another place
where you work later; so these are skills which are totally essential. (D8B/a; L01)

Dimension 9: Students’ motivation

In the two most teaching-centred orientations (l and ll), educators focused on their own interests or enthusiasm, and believed that, consistent with their belief
in transmitting knowledge, they also have to transmit their own motivation to the students (D9A):
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I think [teaching] is trying to transmit information in a way that fosters interest in the audience. I think your goal ought to be to generate some excitement, to be
excited about what you are teaching and to be an effective communicator so you can share your excitement, your passion, and generate some enthusiasm in
the audience. (D9A; S07)

In Orientation III, educators described their awareness of students’ intrinsic motivation (D9A/b), acknowledging, for example, the enthusiasm of students. In
Orientation IV educators were aware of the individual differences in students’ intrinsic motivation (D9B/a). These educators used phrases like wanting to learn
about what the student is interested in, recognising where the student ‘wants to get’.

If you consider that intrinsic motivation is most important, then those students who are intrinsically motivated will �nd their way themselves with a bit of
help… I go along with what I think interests them. (D9A/b; L10)

try to �nd something about what’s their driver, what makes them tick, what makes them excited, what makes them feel like it’s worth coming to class. And for
some it’s problem-solving, for some it’s knowing something no one else knows…, different reasons, and not assuming that all [reasons] have to be the same.
(D9B/a; S12)

In the most learning-centred orientation (Vl), educators described their responsibility to �nd out what makes the learning of the individual student exciting, to
invest in the person of the student and his/her passion, and to foster the motivation and interest of the student with the goal of enhancing the learning (D9B):

What I know about adult learning is that they do best when they are focused on what is important to them, and so if they have identi�ed their own speci�c
learning objective, and we as the facilitator-teacher help them with that, then that is reinforcing and motivating and that sort of thing. (D9B; S11)

Results of quality strategies
Comparison of the classi�cation of the independent research-assistant with that of the authors resulted in a high inter-rater reliability of 0.85 (Cohen’s Kappa).
For the two transcripts, out of a total of 18 interview transcripts that were rated differently, �nal consensus was reached. This result validates the framework,
supporting that it is not dependent on the perspective of a single educational researcher.

Comparison of the three sets of groups of participants generated the following results: The belief orientations of educators at SUSM were signi�cantly more
learning-centred than the belief orientations of LUMC educators (p = 0.015). Additionally, those teaching clinical topics proved to have a more learning-centred
belief orientation compared to those teaching basic science topics (p = 0.029) (see Table 2).

Table 2
Belief orientation of medical educators speci�ed by faculty, teaching topic and

educational role
  Belief orientation p value*

I II III IV V VI

Faculty LUMC 1 3 5 4 0 0 0.015

SUSM 0 4 0 1 2 6

Teaching topic/

educational role

Basic Science 0 7 2 0 0 1 0.029

Clinician 1 0 2 3 1 3

Administrator 0 0 1 2 1 2  

*p values are based on comparisons using Chi-squared test for trend. Data with p values below 0.05 are shown in bold

The three administrators holding a belief Orientation III or IV (see Table 2) are from the LUMC, while the three administrators holding a belief Orientation V or VI
are from SUSM. These data imply that none of the educators shows a more learning-centred orientation than the administrators from that medical school,
namely a belief Orientation IV for the LUMC, and a belief Orientation VI for the SUSM. The number of administrators is too small to quantify this relationship,
but the �ndings are in line with the hypothesis that the belief orientations of administrators in educational leadership positions in�uence the belief orientations
of the educators at their respective medical schools.

These comparisons showed that the new framework can distinguish between the belief orientations of different groups of medical educators.

As a �nal quality strategy we provide a thick description of two maximally contrasting belief orientations (Orientations I and VI). Only one educator in our
study displayed an Orientation I; he is a clinician from LUMC. Of the six educators who displayed an Orientation VI we selected the basic science educator to
illustrate how a teacher with a learning-centred belief orientation teaches basic science topics. His educational beliefs contrasted with the beliefs of the other
basic science educators. This educator worked at SUSM.

Dr A: teaching-centred orientation I: Imparting information

In the narrative of Dr A, the spotlight is on the teacher, who puts a lot of effort into his teaching. What highlights Dr A’s belief about teaching is his desire to
‘transfer knowledge’, which he sees as a tool, and is �rst introduced from ‘hardware’, such as books or electronic information. He emphasises the importance
of memorising factual knowledge, as this is a prerequisite for clinical reasoning. ‘You can look everything up, but I don’t think it works like that in practice’. In
his teaching he expects students to be well prepared and checks this by asking questions, for example, about anatomy. Students should be ‘committed,
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diligent, and well-behaved’. He is worried about the attitude and lack of motivation that he observes in some students. He aims to make students take
responsibility for working hard by being provocative. For example, he presents a patient case with a bad outcome due to a medical error. Next to the
importance of knowledge transfer, teaching to him means providing students with tips and tricks about how to drill the facts. He wants to be a role model,
hoping that by demonstrating his own level of knowledge the students will be motivated: ‘(…) what you show then is that you know a lot. It would be very nice
if that is motivating for the students. To ensure that you know a great deal about a certain subject.’ A good teacher to him is someone who determines his own
teaching goals and achieves them. When asked about what students bring to the learning process, he responds that he is often disappointed that students are
so unresponsive. Yet he tries to convey his own motivation on the subject and in this way generate enthusiasm among the students.

Dr B: learning-centred orientation VI: Negotiating meaning

In the narrative of Dr B students are the main characters, and the focus is on their learning process. He has several aims which he hopes to achieve through
his teaching. First that ‘they learn the material’ which is integrated into patient presentations, as ‘they should be able to apply the material to patient care’.
Second, he wants ‘to introduce students to the idea of how they can learn in the future’. Therefore he spends a signi�cant part of his course analysing medical
articles so that students can read medical literature and understand its implications for patient care. Third, he aims to teach students to be sceptical and
critical and ‘to understand that the literature, the professor, or commonly accepted wisdom can be wrong. So they get a lot of credit for pointing out that I’m
wrong.’ His assessments re�ect the importance of being able to apply what they have learned: ‘The idea is they have to be able to apply what they learn in the
class to the patients and also to be able to extract information from the journal articles that they can apply. […] If they try to memorise the course notes and
take our �nal exam they won’t do very well, because we ask for synthesis in our �nal exam.’ Dr B sees teaching as ‘an alliance, a collaboration between the
student and the teacher to learn’. Knowledge for him is not only about the basic science material, but also about taking care of patients. He emphasizes that a
lot of reciprocal teaching occurs in his small group setting, and that by splitting the group up into pairs the teaching is ‘completely interactive’. He is clear that
creating a supportive learning environment is a prerequisite for the learning to occur. Thus he emphasises the importance of continuity in the learning process,
with the same teacher over a longer period of time. ‘They have to learn to trust me, that I won’t make fun of them.’ He puts effort into trying to make the
learning fun, for example by using a competition or games. He sees it as his responsibility to �gure out how to engage the students: ‘They come predisposed
to learning and the reason is they have a very high incentive to learn because they are really concerned about preparing themselves to take care of patients in
the near future and so they have a tremendous incentive to learn. But they’re always demanding to know if it is meaningful or relevant.’

The narratives as well as the results of the other implemented quality strategies provide support for the utility of the new framework.

Discussion
Our results con�rm the relevance of the structure of the original Samuelowicz and Bain framework in the �eld of medical education. However, signi�cant
changes were required to adapt the framework to a medical education context. We will successively discuss the necessary changes in the belief dimensions,
followed by the consequences for the belief orientations and for the boundaries between the belief orientations.

Of the nine original dimensions only two remained unchanged; one dimension disappeared, a new dimension was identi�ed, and �ve dimensions needed
substantive adaptations or re�nements. We explicate the major changes here. Within the dimension ‘Nature of knowledge’ (Dimension 4), we made a
distinction between two beliefs about knowledge as being ‘externally constructed’. In the teaching-centred orientation with learning-centred aspects (A/b), the
medical educators view knowledge as externally constructed, but are also aware that the link to its applicability in the medical profession is important. This
awareness may be due to the medical education context, in which most educators are often involved in clinical work. This most likely encourages educators to
link content knowledge to the practice of patient care. Relating meaning to a social reality is an important aspect of the epistemological view of knowledge as
being co-constructed [38, 39]. The other relevant aspect of this epistemological view is that a learner conceptualises meaning from interaction with others.
This view is also re�ected in our data in the belief that the goal of teacher-student interaction is to negotiate meaning (D 6B).

Within the dimension ‘Students’ existing conceptions’ (Dimension 5) we did not �nd the belief that students’ misunderstandings should be prevented, as
described in the original framework. In our �ndings, medical educators instead emphasise building on students’ preconceptions to develop expertise, and
sometimes also learning from students’ conceptions themselves. We hypothesise that this difference might re�ect a more current, general awareness that not
all preconceptions are misconceptions [40].

The belief dimension concerning the professional development of the student (Dimension 8) has been extended from two to four distinct beliefs. Although we
can imagine that educators in other disciplines, which have a focus on other professions, also show clear beliefs about the development of students, we
suppose that this extension is due to the context of medical education. Other medical education studies have highlighted beliefs about the professional
development of the student. However, Stenfors-Hayes et al. [41], who compared the beliefs of medical educators working in a preclinical versus clinical
context, uncovered the emphasis on the professional development of the students only within the clinical context, which contrasts with our �ndings. In two
other studies [28, 42] beliefs about professional development are presented as separate from beliefs about teaching and learning. In our framework, however,
beliefs about professional development represent one dimension that is an integral aspect of an educator’s belief orientation.

The addition of the constituent beliefs of the Dimension (9) ‘Students’ motivation’ may be due to our explicit questions on small group teaching during the
interviews. A small group enables an educator to pay attention to the individual student’s intrinsic motivation, which is much more di�cult in the setting of
large-scale lectures.

Interestingly, the new dimension ‘creation of a conducive learning environment’ (Dimension 7) did not occur in the original framework. We assume that the
small group focus during the interviews may also be the reason for identifying this new dimension. In this context, in which the student is assumed to be
actively involved, it is likely that an educator is more aware of the importance of a supportive learning environment. Other medical education literature
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highlights the importance of ‘nurturing’ or ‘respecting’ students [42, 43]. However, only a single study classifying educational beliefs, conducted in the context
of higher education [11], also recognised that a conducive learning environment is a relevant aspect of the educational beliefs of educators.

The re�nements of these dimensions as well as the development of the new dimension ‘Creation of a conducive learning environment’ add to the quality of
the new framework, because the expansion of the constituent beliefs enables a sharper demarcation between the adjacent belief orientations. In the original
framework the distinction between some adjacent belief orientations was based on only one belief dimension. Our new framework extends this to at least two
dimensions, which makes it possible to determine a medical educator’s belief orientation more reliably.

Signi�cantly, these re�nements create a more clearly de�ned boundary between teaching-centred and learning-centred orientations. In the original framework
the two adjacent orientations on either side of this boundary (Orientation III and IV, see Table 1) still shared two common beliefs, whereas in our new
framework for medical education only one out of nine beliefs is shared between these two orientations. This is signi�cant as it underlines the sharp boundary
between a teaching-centred and learning centred orientation, and reinforces Samuelowicz and Bain’s notion [14] that transition from a teaching-centred to a
learning-centred belief orientation means a profound shift in which, according to the new framework, eight out of nine beliefs would have to change. As the
other adjacent belief orientations have three to seven beliefs in common, the differences between these orientations are more subtle, suggesting that these
orientations can be seen as orientations within a continuum. These boundaries may also be easier to cross. In Kember’s review article on teaching beliefs [6], a
transitional belief orientation is proposed that would bridge the teaching-centred versus learning-centred orientations. However, our �ndings, like those of
Kember and Kwan [8] as well as Samuelowicz and Bain [14], do not support this bridging belief orientation.

Finally, the disappearance of the dimension ‘Control of content’ led to the absence of the original framework’s most learning-centred belief orientation
(Orientation VII). Central to this orientation is the belief that students should be in control of the learning content. We attribute this disappearance to our
preclinical context. This �nding is consistent with the �ndings of Samuelowicz and Bain [13, 14] who identi�ed this belief exclusively within a postgraduate
teaching context.

One other �nding merits comment: half of the medical educators in our study showed a teaching-centred belief orientation. This was surprising given that they
had been working within a student-centred curriculum for at least a decade and were experienced and deeply involved in teaching. Obviously, in a student-
centred curriculum one would assume a learning-centred orientation to be most effective. On closer inspection, however, the majority of LUMC participants
held a teaching-centred belief orientation, while the majority of SUSM participants held a learning-centred belief orientation. We predicted a difference in belief
orientation due to a more intensive and widespread faculty development programme at SUSM. However, other differences between the two medical schools
might play a role, such as a difference in the admissions policy for new staff or in the medical school’s mission. Our �ndings underline that the development
from a teaching-centred to a learning-centred belief orientation does not automatically take place when a curriculum is innovated towards student-centredness
[44]; intensive faculty development interventions may be required.

Limitations
The data for this study have been collected at two research-intensive medical schools which were both innovating towards a more student-centred curriculum
prior to the study. We selected these schools intentionally to identify a larger variety of beliefs and to assess the ability of the new framework to distinguish
between two school contexts. This may limit the generalisability of our results. Research conducted in schools with a longer tradition of student-centred
curricula may reveal further re�nements of learning-centred beliefs.

We deliberately selected educators with long-standing teaching experience. This may have created a bias in the distribution of the belief orientations. It is
possible that less experienced educators would have displayed more teaching-centred belief orientations. However, all belief orientations are represented in our
study.

In addition, the data were gathered a decade ago. It is possible that the beliefs of medical faculty have changed since then, due to new curriculum changes or
ongoing faculty development interventions. Yet, the original framework was developed a decade before we conducted our study, and we conclude that in those
ten years the overall structure of the framework remained the same. Moreover, our data show that even a decade after the innovation to a student-centred
curriculum, a substantial number of educators still hold on to a teaching-centred belief orientation. Thus, we expect that the proposed framework continues to
be applicable.

Finally, we intentionally focused on the preclinical teaching context. Therefore, we need to be careful in drawing conclusions from our �ndings to other
contexts. Indeed, a postgraduate setting, as opposed to our preclinical context, might uncover more learning-centred belief orientations, consistent with the
�ndings of Samuelowicz and Bain [13, 14].

Implications for teaching and future research
The sharp division between the teaching-centred and learning-centred belief orientations in the framework implies that a change from a teaching- to a
learning-centred orientation is a major transition. In student-centred curricula, one way that faculty development programmes could support educators in
making this transition is by helping them to become aware of their beliefs. The new framework can make these beliefs more explicit and can encourage
medical educators to revisit their beliefs about teaching, learning, and knowledge. The framework’s dimensions can be used as an instrument for re�ection
and discussion about a medical educator’s educational beliefs. The adaptations and extensions that this framework provides are those areas that are relevant
to the context of student-centred medical education. Re�ecting on how to determine which knowledge is relevant to be learned, how to create a positive
learning climate, how to help the student in their professional development, and how to foster motivation in the student, are of major importance for the
quality of our education of future health professionals.
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Further research is needed to investigate the extent to which the beliefs of medical educators can change and develop towards learning-centredness. For such
a study, the presented framework can provide a useful instrument.

Conclusions
The study reported here was undertaken to describe and classify the beliefs of medical educators about teaching, learning, and knowledge in medical
education. Insight into these beliefs is important for medical schools to improve the quality of education and can provide input for faculty development. Our
�ndings con�rm the relevance of the structure of the original Samuelowicz & Bain beliefs framework, developed within higher education research [14], to the
�eld of medical education. Although the overall structure of the original framework is preserved, several re�nements have been proposed herein and were
necessary to align the framework to a medical context. We ascribe the new dimension labelled ‘Creating a supportive learning environment’ in our explicit
questions on a small group teaching setting during the interviews. This factor, in our opinion, also explains the addition of the constituent beliefs in the
Dimension ‘Students’ motivation’. In addition, the re�nement of the beliefs about the ‘Nature of knowledge’ and ‘Students’ professional development’ are
related to the speci�c character of the medical education context, with its focus on clinical knowledge and professional development. The newly re�ned
beliefs enable a more comprehensive description of the belief orientations of medical educators. As in the original framework, the belief orientations can be
arranged on a continuum from teaching-centredness to learning-centredness. The new framework sharpens the boundary between teaching-centred and
learning-centred orientations, underlining the major transition from a teaching-centred to a learning-centred belief orientation. With the adaptations proposed
herein, the new framework is a more contemporary instrument for faculty development to enable medical faculty to re�ect on and revisit their beliefs about
teaching, learning, and knowledge.
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Additional �le 1: Samuelowicz & Bain Framework [14]
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Additional �le 2: Interview guide
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  Main questions   Supplementary questions

 

 Questions

 related to

 teaching

 

Q 1 What do you aim to achieve

through your teaching?

 

. Do you think you achieve your aims? If not, what happens in
practice?

 

. What, if anything, does prevent you from achieving your aims?

 

Q 2 What is teaching? . Do you think about teaching in this way in all situations? If not,
what are other ways in which you think about teaching?

 

. What is your main concern when teaching?

 

Q 3 Does the format of the small group in�uence your
teaching? (as opposed to large group lectures/one-on-one
teaching). How?

 

 

Q 4 What do you see as your role and as your students' role in
the teaching and learning process?

 

. What are your and students' main responsibilities?

 

. What do you do apart from telling students about something?

 

Q 5 What do students bring to the

learning process?

 

 

Q 6 What makes somebody a good

teacher?

. What, if anything, do you see as main obstacles to good teaching?

 

 Questions

 related to

 knowledge

 

Q 7 What is knowledge in your

discipline?

 

. Where does knowledge come from?

 

. Are there different types of knowledge?

 

. Do you teach different types of knowledge in different ways? How?
In particular, how do you teach relationship between theory and
practice?

 

. Do you ever modify your small group-teachings and if so, what
does in�uence the changes you make?

 

 

 Questions

 related to

 learning

 

Q 8 What is learning?

 

Q 9 Does the format of the small group in�uence the
students’ learning? How?

 

 

. What does it mean to learn?

  Q 10 How do you know that your students have learned
something?

 

. What are the signs that students have learned something?

 

. What distinguishes a competent/good student from a poor
student?

 

. If you asked your students at the end of the course 'what have you
learned from this course?' what would you like your students to say?
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. Do you, and if so how, communicate to students what kind of
learning you value?

 

  Q 11 Do you assess what students have learned through the
small group teaching? If so, how?

 

. What does happen in the teaching process that prepares students
for this assessment?

  Q 12 What were the most important ways in which your
learning as a student was enhanced?

 

. How were you made responsible for your own learning?

 

 Question

linking teaching
and students’
learning

 

Q 13 We have talked about teaching and learning; does your
teaching in�uence student learning? How?

 

. What do you think has the biggest in�uence on students’ learning?

. What is the most important thing you do in small group teaching
that  in�uences ways in which students learn?


