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ABSTRACT

‘ W) Check for updates‘

Background: Recent global increases in medical student numbers and shifts in medical education from teaching hospitals
to community settings call for effective strategies to meet the demand for general practice teaching placements. It has
been proposed that “multi-level learning” (MLL), in which learning and teaching are shared across different levels of learn-
ers, may provide teaching efficiencies and valuable experiences for learners and teachers.

Aims: To identify, evaluate and synthesize the evidence related to the types, benefits, challenges, and facilitators of MLL in
community-based general practice, and the underlying mechanisms and associated contexts to explain the
reported outcomes.

Method: A realist synthesis approach guided the systematic review.

Results: Fifteen papers were identified, providing primary evaluation data predominantly from interviews with or surveys of
key stakeholders. Generally, all levels of learners reported overall satisfaction with their MLL experiences. Medical students
appreciated learning from prevocational doctors and registrars due to social and cognitive congruence. Mechanisms and
contexts that supported our hypotheses regarding successful MLL outcomes were identified, with “a strong teaching
culture” being a major mechanism.

Conclusions: The findings can help inform practices considering the implementation or enhancement of MLL initiatives in

general practice. Further research should include measuring defined learning outcomes.

Introduction

Globally, medical student numbers have increased substan-
tially in recent decades. In the United Kingdom (UK), num-
bers increased 62% from 1999/2000 to 2010/2011 (The
Health and Education National Strategic Exchange 2012)
and 95% in Australia from 2003 to 2012 (Health Workforce
Australia 2014), with projected increases in the United
States of America (USA) expected to be met three years
ahead of schedule (Broder 2013). A flow-on effect is
increased numbers of medical graduates undertaking post-
graduate specialty training. Additionally, medical education
has shifted from being predominantly hospital-based to
having a greater representation in community settings, as
advocated in the 1988 Edinburgh Declaration (World
Federation for Medical Education 1988). This trend is affect-
ing many regions including the UK (Park et al. 2015) and
the USA (Association of American Medical Colleges 2016).

The requirement for medical students and doctors
undergoing postgraduate specialist training to have work-
based training and supervision in clinical settings, along
with the economic pressures for shorter in-patient stays
and early hospital discharge (Sen Gupta and Spencer 2001)
supports the need for educational supervision in commu-
nity settings.

In Australia, general practice is defined as a specialty
that provides “person-centred, continuing, comprehensive

Practice points
e Multi-level learning (MLL) is the sharing of teach-

ing and learning across different levels
of learners.
e Benefits of MLL over non-MLL teaching

approaches in general practice may include a
broader range of learning opportunities, and time
and cost efficiencies for some practices.

e A strong teaching and learning culture, social and
cognitive congruence and flexible teaching meth-
ods are considered important underly-
ing mechanisms.

and coordinated whole person healthcare to individuals
and families in their communities” (RACGP 2011, p. xi).
General practitioners (GPs) are the primary medical special-
ist delivering this care. Other terms such as “family medical
practitioner,” “family physician,” and “family doctor” are
used to describe primary care medical practitioners globally
(RACGP 2011). For the purpose of this review, we use GP
to incorporate all these terms.

GPs are integral in the supervision and training of med-
ical learners at various stages of their professional develop-
ment including students, prevocational doctors (qualified
doctors in clinical training who are undertaking supervised

CONTACT David King @ d.king@ug.edu.au @ Primary Care Clinical Unit, Faculty of Medicine, The University of Queensland, Level 8, Health Sciences
Building, Royal Brisbane and Women's Hospital Complex, Herston Road, Herston, Brisbane, Queensland, Australia.
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work, but who have not yet enrolled in a vocational spe-
cialty training program (RACGP 2011)), and registrars (med-
ical practitioners undertaking specialty vocational training)
(Supplementary Appendix 1 Glossary of terms). General
practice placements provide learners with valuable expos-
ure to community-based medicine, yet also increase
demand on GPs to provide supervision and teaching.
Effective strategies are clearly needed to meet the increas-
ing demand for general practice teaching capacity without
overburdening already busy GPs.

Shared teaching and learning across all medical
learner stages is one proposed strategy. This approach
has been referred to as multi-level learning (MLL)
(Morrison et al. 2014) and also as a vertical component
of learning or vertical integration (Supplementary
Appendix 1 Glossary of Terms) in medical education
(Dick et al. 2007; Hays 2013; O’Regan et al. 2013; GPSA
2014; Thomson et al. 2014). For this report, we use the
term MLL to refer to shared teaching and learning that
occurs between the four stages of general practice train-
ing, i.e. medical students, prevocational doctors, regis-
trars, and GP supervisors, such that different levels of
learners learn together. It includes teaching from learners
to one or more other learners who are on a different
level of medical education training (e.g. a registrar teach-
ing a medical student or a prevocational doctor). It also
incorporates a GP concurrently teaching two or more
learner levels, e.g. medical students, prevocational doc-
tors, and registrars.

Hospital-based registrars have for many years assisted
their specialist supervisors in teaching medical students
and prevocational doctors, with benefits for both students,
and registrar equivalents when teaching skills courses have
been provided (Busari and Scherpbier 2004; Bensinger
et al. 2005). However, this MLL approach has not been
usual practice in community-based practices, where GPs
have traditionally provided most or all of the training to
medical learners.

More recently, the use of MLL in general practice has
been increasing. Stocks et al. (2011) reported that 11 out
of 17 (65%) Australian general practice regional training
providers (responsible for delivering vocational training for
GP registrars) had developed some vertical integration ini-
tiatives. These included registrars teaching prevocational
doctors and medical students, GP supervisors running
multi-level educational sessions, and the provision of basic
teaching skills training for GP registrars (Stocks et al. 2011).
In England, two independent surveys of GP registrars found
that 62% were involved in some form of teaching - primar-
ily focusing on medical students, but also other junior col-
leagues (Halestrap and Leeder 2011; Williams and Amiel
2012). The importance of registrars developing educational
skills and involvement in teaching is recognized by many
registrar/resident training bodies (RACGP 2011; General
Medical Council 2013; Frank et al. 2015).

It has been proposed that MLL approaches in commu-
nity-based general practices could assist in delivering edu-
cation to learners by reducing the educational burden on
already-busy GPs (Dick et al. 2007; Anderson and Thomson
2009) while increasing the capacity for community-based
learner supervision, and providing a variety of experiences
for teachers and learners (Dick et al. 2007).
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Existing literature reviews provide valuable perspectives
on aspects of MLL in general practice, including its benefits
and challenges (O’'Regan et al. 2013); the role of registrars
as teachers (Rushforth et al. 2010); and an overview of ver-
tical integration of learning and teaching and how it can
be developed, delivered, and adapted to various contexts
(GPET 2011). These reviews provide an overview of articles
hypothesizing about various aspects of MLL, with some
referring to a small number of studies with primary evalu-
ation data on the experience of MLL.

This Best Evidence Medical Education (BEME) review
adds to the literature by using a formal systematic review
methodology to identify and evaluate empirical primary
research studies with evaluation data to (a) answer the fol-
lowing review questions:

1. What approaches to MLL and teaching have been
used in the general practice context?

2. What are the reported benefits and disadvantages/
challenges of these approaches for each of the partici-
pant groups (e.g. for medical students, prevocational
doctors, general practice registrars, GP supervisors,
patients, and general practice administration staff)?

3. What factors are reported facilitators for
MLL approach?

the

and (b) identify mechanisms and their associated con-
texts to explain the reported outcomes.

Methods

We adopted a realist synthesis approach to guide the
methodology for this review. This is the application of real-
ist methods to secondary research, whereby a realist evalu-
ation “seeks to establish what works, for whom, in what
circumstances, in what respect, to what extent, and why”
(Wong et al. 2012, p. 89), by identifying mechanisms (M),
contexts (C), and outcomes (O) through the development
and testing of hypotheses (Pawson and Tilley 1997). A real-
ist synthesis (also known as a realist review):

applies realist philosophy to the synthesis of findings from
primary studies that have a bearing on a single research
question. It uses interpretive cross-case comparison to
understand and explain how and why observed outcomes have
occurred in the studies included in a review. (Wong et al. 2012,
p. 93)

It is considered an approach particularly suited to edu-
cation research (Wong et al. 2013). It “seeks to unpack the
context — mechanism - outcome relationship, thereby
explaining examples of success, failure and various even-
tualities in between” (Wong et al. 2013, p. 2).

In undertaking our systematic review, we were guided
by key steps to be undertaken in a realist review (Pawson
et al. 2005).

Step 1: Clarify scope

A scoping search of electronic databases supported the
development of the review protocol. This, and the team’s
knowledge and experience of MLL, guided the study
research questions and hypotheses/theories to inform the
realist review (Box 1).
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Box 1 . Hypotheses/theories to inform the realist review

1. Multi-level learning is facilitated through the use of a range of
approaches including methods and experiences.

2. Multi-level teaching and its facilitation between learners in
adjacent/nearby levels of learning are effective because of the
similar experiences of the learner-teachers and learners.

3. Multi-level learning approaches enhance the acquisition of
teaching skills by participants.

4. Multi-level learning approaches facilitate time efficiencies for
GP supervisors by sharing the teaching and learning roles
amongst learner levels.

5. Multi-level learning approaches contribute positively to
increase teaching capacity in the community by sharing the
teaching and learning load amongst increased numbers of
medical learners in the practice.

6.  Multi-level learning fosters enthusiasm for general practice
amongst medical students, prevocational doctors, and registrars.

Step 2: Search for evidence

Selection (inclusion and exclusion) criteria were developed
(Table 1). Focusing on MLL as previously defined, we
excluded studies looking only at: the traditional model of
supervisor teaching one or more learners from the same
level of learning; peer-learning (defined as “the acquisition of
knowledge and skill through active helping and supporting
among status equals or matched companions” (Topping
2005, p. 631)); or near-peer learning (involving the teaching
and learning from “a trainee who is one or more years senior
to another trainee on the same level of medical education
training”(Bulte et al. 2007, p. 583)). As these latter two terms
have been used interchangeably in the published literature,
and the term near-peer has also been used to describe
teaching of medical students by junior doctors (Rodrigues
et al. 2009), our search strategy included these terms to min-
imize the risk of missing relevant articles.

Evaluation data from practices hosting more than one level
of learner were included when it was evident that MLL teach-
ing approaches were adopted by all or most of the study prac-
tices/participants. Evaluation data describing perceptions of
staff from practices when it was unclear who had and who
had not actively experienced MLL were not included.

Further exploratory literature searching allowed for
refinement and finalization of the selection criteria and the
search strategy (Supplementary Appendix 2).

Searching the literature

Electronic databases. In November 2015, six electronic data-
bases PubMed, the Cumulative Index to Nursing and Allied
Health Literature (CINAHL), Embase, Web of Science,
Education Resources Information Centre (ERIC), and the
Australian Educational Index (AEl) were searched using

Table 1. Study inclusion and exclusion criteria.

terms relating to general/family practice and MLL or teach-
ing. The search syntaxes were developed in collaboration
with a university librarian and modified for selected data-
bases. Each database was searched in its entirety from ear-
liest records to the date of the search. Updated searches of
these databases were undertaken in July 2017 using the
same search syntaxes. Where possible the repeat searches
were checked by date-limiting the databases from
November 2015 to 2017.

The titles and abstracts of identified references were
independently reviewed by two topic review group (TRG)
members to identify records that met/possibly met selec-
tion criteria. Differences in opinion were resolved by con-
sensus of both members, or seeking and accepting a third
member’s opinion. Where no abstract was available the full
publication was retrieved to determine inclusion suitability.

A total of 91 articles proceeded to the next level of
screening, where full articles were assessed against selec-
tion criteria, using the reviewer process above. Fifteen
articles were preliminarily deemed eligible for inclusion
(Figure 1).

Other sources

e Article titles published in three journals from July 2007
to July 2017 inclusive were hand searched by a different
TRG member for each journal. The journals Education in
Primary Care, BMC Medical Education, and Australian
Family Physician were selected because each had pub-
lished several articles relevant to this review.

e One TRG member undertook internet searches seeking
relevant key policy documents and grey literature.

o Reference lists of all articles preliminarily deemed eli-
gible were hand searched for further relevant articles.

e Scopus was used to identify relevant publications citing
the final selected group of articles. When no citations
for a given reference were found, Web of Science was
also searched.

Potentially relevant articles from these “other sources” were

assessed similarly to articles found in the database

searches. Eight further papers/reports were identified,

resulting in 23 articles in total (Figure 1).

Step 3: Appraise primary studies and extract data

LineGuide (“Network Playground 2015), a customizable
online software program to assist the development of sys-
tematic reviews of medical research and clinical guidelines,
was utilized to support the screening of references and
assessment of selection criteria, and to document the crit-
ical appraisals and data extractions of included articles.

An initial inter-rater agreement exercise was conducted
on two articles (independently assessed by five TRG

Inclusion criteria

Exclusion criteria

e Studies that report approaches to MLL principally implemented in the
general practice setting (some components may also be implemented in
hospital/other community-based settings)

e Participants must include GP supervisors and at least two other learner
levels (e.g. GP registrars and medical students) or at least two learner
levels (not including GP supervisors)

e Studies that have evaluation data relating to the process/outcomes/
benefits of the multi-level learning initiative

Studies that only focus on the traditional “GP supervisor as a

teacher” models

Studies with no evaluation data, including commentaries or opinion
pieces without empirical data

Studies not published in English

Abstracts or conference PowerPoint presentations without associated full
paper publications
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Studies included in the critical appraisal and data abstraction and synthesis of

results (n = 15)

Figure 1. Flowchart for literature searching.

members), in an attempt to standardize assessments of
selection criteria, quality appraisals, and data extractions.

All 23 articles were reviewed independently by two
reviewers. TRG members did not review any papers they
coauthored. A final check of each article against selection
criteria resulted in eight ineligible articles for the following
reasons: not clearly containing primary evaluation data;
focusing on “near-peer” learning (as previously defined)
rather than “multi-level” learning; and not reporting evalu-
ation data separately for those with and without MLL
experience (Figure 1).

The remaining 15 articles were appraised using the
Critical Appraisal Skills Programme (CASP) Qualitative
Research checklist for qualitative studies (Critical Appraisal
Skills Programme 2018) and the cross-sectional/survey/
prevalence/observational study appraisal tool which includes
common assessments of internal validity similar to those

used in cross-sectional assessment tools such as the National
Institute of Health (NIH) tool (National Institute of Health
2014). Given that consensus on the best method for critical
appraisal of mixed method primary research studies is lack-
ing (Heyvaert et al. 2013), we chose to appraise studies
reporting mixed methods using both of the abovemen-
tioned tools, when both the quantitative and qualitative
data from such studies were substantially relevant to our
review questions. When mixed methods study data relevant
to our review were entirely or predominantly either qualita-
tive or quantitative, then the appraisal tool for that predom-
inant study type was used. As per the proposed approach to
a realist review (Pawson et al. 2005), judgment was used to
supplement these formal critical appraisal checklists to con-
sider both the relevance and rigor of each study.

Data extraction for each paper was undertaken by a first
reviewer, using fields provided on LineGuide for the
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relevant study type (Supplementary Appendix 3). A second
TRG member examined that reviewer's data extraction, sug-
gested edits, and agreement was reached.

Step 4: Synthesize evidence and draw conclusions

Two TRG members (MH, DK) independently assessed the
15 included articles for data to answer the study’s three
key review questions. Reported teaching methods were
tabulated (Question 1). Primary evaluation data relevant to
the benefits, disadvantages/challenges, and facilitators for
MLL (Questions 2 and 3) were collated and grouped under
broad headings that were compared and agreed. Following
review and feedback by three other team members, rele-
vant evaluation data were further summarized independ-
ently (by TRG members MH and MLD). Key sub-headings
were compared and agreed. A further review of the articles
checked for data relevant to these subheadings.

Basing our analysis and synthesis process on that pro-
posed by Wong et al. (2013), two TRG members (MH and
MLD) independently reviewed each article to identify data
that generated explanations for causation, i.e. an outcome
(O) of interest was generated by relevant mechanisms (M)
being triggered by one or more contexts (C). Findings were
compared and discussed and articles reviewed again until
consensus was reached. The remaining TRG members pro-

vided feedback on these contexts, mechanisms,

and outcomes.

Results

We present the review findings under the follow-

ing headings:

1. Search results

2. Critical appraisal and quality of evidence

3. Types of teaching

4. Benefits, disadvantages/challenges, and facilitat-
ing factors

5. Realist synthesis

Search results

Figure 1 displays the flow chart for the literature search.

Detailed characteristics of the 15 included papers that
report data from 10 different research studies across two
countries (Australia and England) are provided in
Supplementary Appendix 4. Five of the Australian papers
come from one research group in northern New South
Wales; three of their papers relate to one research study
(Ahern et al. 2013; Silberberg et al. 2013; van de Mortel
et al. 2013) and two relate to a national survey (van de
Mortel et al. 2014; van de Mortel et al. 2016). Two further
Australian papers report data from one research study in
Victoria (Morrison et al. 2014; Brown et al. 2015) and two
English papers report different aspects of a research study
in Yorkshire and Humber (Nagel et al. 2011; Kirby et al.
2014). The oldest paper, an exploratory pilot study, was
published in 2003 (Johnson et al. 2003) indicating the rela-
tive infancy of MLL in the primary care setting.

Several studies used qualitative methods only: semi-
structured interviews (Ahern et al. 2013; Silberberg et al.

2013; van de Mortel et al. 2013; Kleinitz et al. 2014;
Morrison et al. 2014; Thomson et al. 2014; Brown et al.
2015) or interviews and case reports (Harris 2009)). Others
used mixed methods: a survey and semi-structured inter-
views (Gaby et al. 2014; Kirby et al. 2014); a survey and
focus group discussions (Johnson et al. 2003); or a survey
collecting predominantly quantitative data, with some
qualitative free text responses (Williams and Amiel 2012;
van de Mortel et al. 2014; van de Mortel et al. 2016). A pos-
tal questionnaire collecting only quantitative data was
reported in one study (Nagel et al. 2011).

Study aims were diverse. One study investigated the
benefits and challenges of teaching mental health using a
MLL format (Gaby et al. 2014), while the two English
papers (Nagel et al. 2011; Kirby et al. 2014) focused on
determining the extent of junior doctor and GP trainee
involvement in teaching and attitudes to such a role. Most
Australian papers looked at the experiences of multiple
stakeholders using MLL teaching and learning in the gen-
eral practice setting. Only two papers from one study
(Morrison et al. 2014; Brown et al. 2015) asked patients as
stakeholders about their perceptions of MLL.

All evaluation data from five of the papers were eligible
for inclusion (Ahern et al. 2013; van de Mortel et al. 2013;
Kleinitz et al. 2014; Morrison et al. 2014; Thomson et al.
2014). Given the diversity of study aims, study participants,
and presentation of study results, this was not the case for
the remaining papers (Supplementary Appendix 4).

Critical appraisal and quality of evidence

The papers were critically appraised using the aforemen-
tioned appraisal tools and methods (Supplementary
Appendix 5 Critical appraisal assessments). We considered
the 13 peer-reviewed journal published articles were over-
all methodologically sound (satisfying most/all of the
appraisal criteria). The criterion of reflexivity was variably
addressed with some papers noting the potential for bias
given the known relationship between researchers/inter-
viewers and participants, others indicating the independent
nature of their interviewer, and others not commenting
on this.

The two non-peer reviewed reports were variably pre-
sented (Johnson et al. 2003; Harris 2009). Neither made ref-
erence to ethics committee approval. Johnson et al. (2003)
provided reasonable detail about their pilot project and
how it was evaluated. The project report by Harris (2009)
lacked detailed descriptions of the methods and analysis
and was not clearly structured. Despite this, we elected to
retain it as we considered the data from its three case
studies were relevant to this review.

Types of teaching approaches

A wide variety of teaching methods used within the MLL
approach are described in the papers (Table 2).

Benefits, disadvantages/challenges, and
facilitating factors

The key benefits and disadvantages/challenges of MLL
approaches, as reported for learners, learner-teachers
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Teaching approaches

References

Learner-teacher clinical supervision of juniors

Teaching practical skills

Taking student on home visits
Supervisor oversees several learners consulting
while not personally consulting

Supernumerary GP

Shared group teaching: Run by GP Teachers

Run by learners

All participants given opportunity to present and

lead discussion
Leader not stated

Education sessions shared between geographically

located practices
1-1 tutorial teaching
Type not stated

Informal teaching (e.g. tearoom and corridor)
and careers

Practice meetings

Presentations for practice clinical meetings

Interdisciplinary teaching

Juniors sitting in consulting with registrar or intern,
and/or parallel consulting.

Formal teaching of clinical skills

Discussion of patient cases, broad medical issues,

Learners attend practice meetings
Learners present at practice clinical meetings

Both direct clinical teaching and group tutorials —

Johnson et al. (2003); Harris (2009); Nagel et al.
(2011); Williams and Amiel (2012); Silberberg
et al. (2013); Kirby et al. (2014); Kleinitz et al.
(2014); Morrison et al. (2014); Thomson et al.
(2014); Brown et al. (2015); van de Mortel
et al. (2016)

Nagel et al. (2011)

Williams and Amiel (2012)

Morrison et al. (2014); Thomson et al. (2014);
Brown et al. (2015)

Harris (2009); Ahern et al. (2013); van de Mortel
et al. (2013); Morrison et al. (2014); Brown
et al. (2015)

Harris (2009); Nagel et al. (2011); van de Mortel
et al. (2016)

Thomson et al. (2014)

Harris (2009); Silberberg et al. (2013); Gaby et al.
(2014); van de Mortel et al. (2014)
Ahern et al. (2013)

Williams and Amiel (2012)

Harris (2009); Nagel et al. (2011); Ahern et al.
(2013); Brown et al. (2015)

Harris (2009); Thomson et al. (2014); Brown
et al. (2015)

Harris (2009); van de Mortel et al. (2014)

Harris (2009); Nagel et al. (2011); Silberberg
et al. (2013)

Harris (2009); Thomson et al. (2014)

view different styles of consulting, learn from
clinicians with varying interests

Development of resources for others to present
to present

Medical students develop resources for others

van de Mortel et al. (2016)

(teachers who are also formally learning on a training path-
way - see Supplementary Appendix 1 Glossary of terms),
supervisors and practices, are detailed in Tables 3 and 4. It
is noted that benefits for some participants were chal-
lenges for others.

The key facilitators for MLL are shown in Table 5.

Realist synthesis

The key identified contexts (C), mechanisms (M), and out-
comes (O) supporting our hypotheses informing this realist
review are discussed in the narrative below and summar-
ized in Supplementary Appendix 6 — contexts, mechanisms,
and outcomes. The articles included in this review did not
adopt a realist approach to the analysis of their findings
and mainly provided self-reported outcome data, with
“enhanced learning” being a predominant learning out-
come theme. We identified eight key mechanisms that
lend support to five hypotheses. The first mechanism, a
strong teaching and learning culture, was widely repre-
sented throughout the papers, and was considered a con-
text for most other key mechanisms. One additional
possible mechanism “learning from practice” provides lim-
ited support for our sixth hypothesis.

Hypothesis 1: MLL is facilitated by a range of
approaches including methods and experiences.

Five key mechanisms were identified that support this
hypothesis: a strong teaching and learning culture; a learn-
ing community; provision of flexible learner-centered edu-
cation; exposure to a range of teachers and learners using
diverse teaching and learning methods; and practice self-

determination of appropriate teaching methods and

approaches (i.e. not externally defined).

Mechanism 1: A strong teaching and learning culture

Facilitating and sustaining a teaching and learning culture
is crucial in well-functioning MLL practices because it pro-
motes a positive learning environment (O) (Harris 2009; van
de Mortel et al. 2013; Brown et al. 2015) and facilitates GP
teacher satisfaction (O) (Morrison et al. 2014; Thomson
et al. 2014). Practice leaders who are enthusiastic and com-
mitted to education and training (C) (Harris 2009; van de
Mortel et al. 2013; Kirby et al. 2014; Thomson et al. 2014;
van de Mortel et al. 2014) contribute to the development
and sustainability of a strong teaching and learning culture.
The practice business plan may contain reference to the
learning culture (Harris 2009) and the practice needs to
ensure the provision of appropriate facilities (such as suffi-
cient consulting rooms, a tea room and meeting room,
technology and online resources) (C) (Harris 2009; van de
Mortel et al. 2013, 2014, 2016; Morrison et al. 2014;
Thomson et al. 2014; Brown et al. 2015). External funding
can assist with this (Thomson et al. 2014; Brown et al.
2015). It is important that practice staff are supportive of
MLL (Harris 2009; van de Mortel et al. 2013, 2014, 2016)
and receive appropriate training for their designated teach-
ing administration roles (C) (Brown et al. 2015). A staff
member may be delegated or employed specifically to
organize teaching (C) (Harris 2009; Brown et al. 2015) as it
is helpful if teaching sessions are planned and appropri-
ately scheduled (Williams and Amiel 2012; van de Mortel
et al. 2013; Thomson et al. 2014; Brown et al. 2015).
Consideration of financial arrangements for learner-teachers
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Table 3. Key benefits of multi-level learning for learners, learner-teachers, supervisors, and practices.

Participant group

Key factors

Subheadings

References

Learners

Learner-teachers

Supervisors

Practices

Broad teaching and learn-
ing experience

Learning from a learner-teacher

Personal

Clinical

Personal

Time

Work satisfaction, loads and planning

Learning

Practice community

Learner capacity

Health care delivery

Financial

Knowledge exchange/updating

Exposure to different perspectives

Range of teaching methods and/
or teachers

Being close to learners at their stage
of learning

More in tune with student needs

Creating a positive learning
environment

Development of self-confidence

Development of collegial relationships

Sense of autonomy
Increased thoroughness
Increased knowledge

Facilitation of reflective practice
Improved clinical skills

Reinforced sense of worth and profes-
sional identity

Increased confidence/self-validation

Develop broader work variety

Development of support networks
within the practice and broader
social interactions

Better understanding of roles of teach-
ing and learning and/or mentor-
ing needs

Enhanced training/learning
experiences

Time efficiencies

Engagement/satisfaction

Shared/reduced workloads

Potential to assist succession planning

Knowledge exchange/updating

Positive effect on the prac-
tice community
Gain from educational exchange
with other staff
Building of educational networks
and/or collegial relationships with
other staff

Potential to create increased
learner capacity

Ability to improve healthcare delivery
Interns in the practice increasing
availability of patient appointments
Use of parallel consulting to assist
in patient throughput

Financial advantages

Ahern et al. (2013); Silberberg et al.
(2013); Gaby et al. (2014); Kleinitz
et al. (2014); Morrison et al. (2014)
Harris (2009); Ahern et al. (2013);
Silberberg et al. (2013); Gaby et al.
(2014); Brown et al. (2015)
Thomson et al. (2014); Brown
et al. (2015)
Morrison et al. (2014); Thomson
et al. (2014)
Johnson et al. (2003); Silberberg et al.
(2013); Thomson et al. (2014)
Morrison et al. (2014)

Ahern et al. (2013)

Ahern et al. (2013); van de Mortel
et al. (2013); van de Mortel
et al. (2014)

Harris (2009); Thomson et al. (2014)

Kleinitz et al. (2014)

Silberberg et al. (2013); Gaby et al.
(2014); Morrison et al. (2014); van
de Mortel et al. (2016)

Harris (2009); Kleinitz et al. (2014);
Morrison et al. (2014)

Silberberg et al. (2013); van de Mortel
et al. (2016)

Kleinitz et al. (2014)

Johnson et al. (2003)
Silberberg et al. (2013)
Harris (2009)

Silberberg et al. (2013)

Williams and Amiel (2012); Kleinitz
et al. (2014); Brown et al. (2015)

Ahern et al. (2013); Silberberg et al.
(2013); van de Mortel et al. (2013);
Gaby et al. (2014); van de Mortel
et al. (2014)

Harris (2009); Ahern et al. (2013);
Morrison et al. (2014)

Harris (2009); Ahern et al. (2013);
Silberberg et al. (2013); Brown
et al. (2015)

Harris (2009); Silberberg et al. (2013);
van de Mortel et al. (2016)

Harris (2009); Ahern et al. (2013);
Silberberg et al. (2013); Morrison
et al. (2014); Thomson et al. (2014);
Brown et al. (2015); van de Mortel
et al. (2016)

Harris (2009); Ahern et al. (2013);
Morrison et al. (2014)

Harris (2009); Morrison et al. (2014);
van de Mortel et al. (2016)

Ahern et al. (2013); Silberberg et al.
(2013); Morrison et al. (2014); van
de Mortel et al. (2014); Brown
et al. (2015)

van de Mortel et al. (2014)

Morrison et al. (2014)
Thomson et al. (2014)

Ahern et al. (2013); Silberberg et al.
(2013); van de Mortel et al. (2013);
Thomson et al. (2014); van de
Mortel et al. (2014); Brown
et al. (2015)
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Table 4. Key Disadvantages/challenges for multi-level learning for learners, learner-teachers, supervisors, and practices.

Participant group

Key factors

Subheadings

References

Learners

Learner-teachers

Supervisors

Practices

Educational

Organizational

Teaching support and opportunity

Personal

Clinical

Financial

Time

Workload

Financial

Administration

Infrastructure

Different individual and group
learner needs

Different learning levels of group
members/pitching the teaching at
the right level
Personal and personality issues
of learners
Group dynamics

Method of teaching: One-to-one learn-
ing is:
more suitable for some learners
and in some situations;
provided concurrently with
shared learning

Variability of teaching skills and effect
on quality of learning

Potential for reduced learner access to
supervisor, patients, and learning
opportunities

Scheduling challenges

Scheduling challenges

Variable opportunities for learners
to teach:
Insufficient space or access to
supervisors

Lack of expectation for learners
to teach
Supervisor concerns about learner
teaching ability
Practice resistance toward regis-
trar teaching

Lack of interest in teaching

Lack of confidence in own teaching/
supervision ability or
anxiety being observed

Time management issues and associ-
ated stress

Lack of remuneration to cover the
effect of teaching

Time pressures
Parallel consulting can be
time-consuming

Workload may be increased
Disparate learner needs
Differing lengths of
learner placements

Financial costs for some
Having a consultant GP teacher/
supernumerary supervisor
Reduced earnings from consulting
whilst teaching
May influence teaching participation
Poor incentives

Additional workload due to:
Different needs for each
learner group;
Varying learner turnover
time periods

Need for increased practice rooms

Ahern et al. (2013); van de Mortel
et al. (2013); Gaby et al. (2014);
Thomson et al. (2014)

Ahern et al. (2013); van de Mortel
et al. (2013); Gaby et al. (2014);
Thomson et al. (2014)

Ahern et al. (2013); Gaby et al. (2014);
Thomson et al. (2014)

Ahern et al. (2013)

Ahern et al. (2013); Gaby et al. (2014)

Ahern et al. (2013); van de Mortel
et al. (2013)

Ahern et al. (2013); Thomson
et al. (2014)

Morrison et al. (2014)

Gaby et al. (2014); Thomson
et al. (2014)

Johnson et al. (2003); Kleinitz
et al. (2014)

Kirby et al. (2014); Kleinitz et al.
(2014); Morrison et al. (2014);
Brown et al. (2015)

Silberberg et al. (2013)

Silberberg et al. (2013)
Johnson et al. (2003)

Gaby et al. (2014)
Silberberg et al. (2013); Kleinitz et al.
(2014);
Morrison et al. (2014)
Johnson et al. (2003); Kleinitz
et al. (2014)
Silberberg et al. (2013); Kleinitz
et al. (2014)
Ahern et al. (2013); Gaby et al. (2014)
Thomson et al. (2014)

Johnson et al. (2003)

Morrison et al. (2014)

van de Mortel et al. (2013); Morrison
et al. (2014)

Thomson et al. (2014)

Thomson et al. (2014)

Thomson et al. (2014)

Thomson et al. (2014)
Johnson et al. (2003)

Morrison et al. (2014)

van de Mortel et al. (2013); Morrison
et al. (2014)

Kleinitz et al. (2014); Morrison
et al. (2014)

(Silberberg et al. 2013; Kleinitz et al. 2014) and GP teachers
(Q) (Harris 2009; van de Mortel et al. 2013; Thomson et al.
2014; Brown et al. 2015), being aware of the medico-legal
indemnity issues for teaching and supervising (C) (Harris
2009), and educational institution communication and sup-
port (Brown et al. 2015) may also help to improve the
teaching culture. Patients who are accepting of learners (C)
(Brown et al. 2015) are crucial to the teaching culture.
Additionally, it is essential to create a safe learning
environment by valuing the inputs of all practice members
and learners (C) (Harris 2009; Thomson et al. 2014) and to

create trust that permits all learners to interact comfortably
(Harris 2009; van de Mortel et al. 2013; Morrison et al.
2014). Practice ownership by GPs may positively
influence the development of this culture (C) (Thomson
et al. 2014).

Mechanism 2: A learning community

MLL practices enhance learning (O) by creating a sense of
community (M) (Morrison et al. 2014). Working and learn-
ing relationships are developed (0) through MLL
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Table 5. Key facilitators for successful multi-level learning.

Key factors Subheadings

References

Learning environment
education and training

A strong positive culture of learning.

Learners felt encouraged and supported

Input was valued

Infrastructure
and learning

Access to IT and resources

Organizational

Administrative staff support

Access to multiple supervisors

Educational Learner-centered teaching
Planning of teaching
Provision of skills and mentoring for:
Learner-teachers
Those facilitating group teaching sessions
Financial Clear financial and/or time benefits for supervisors
Funding for infrastructure
Medico-legal Understanding of medico-legal issues relating to

supervision of juniors by registrars

Whole of practice value of and/or commitment to

Availability of appropriate spaces for teaching

Scheduling of teaching and supervision.

Harris (2009); van de Mortel et al. (2013); Kirby
et al. (2014); Thomson et al. (2014); van de
Mortel et al. (2016)

Harris (2009); Morrison et al. (2014); Thomson
et al. (2014)

Harris (2009); van de Mortel et al. (2013); Morrison
et al. (2014)

Harris (2009); Thomson et al. (2014)

Harris (2009); van de Mortel et al. (2013); Thomson
et al. (2014); Brown et al. (2015)

Harris (2009); van de Mortel et al. (2013); van de
Mortel et al. (2014); van de Mortel et al. (2016)

Williams and Amiel (2012); van de Mortel et al.
(2013); Thomson et al. (2014)

Harris (2009); van de Mortel et al. (2013); van de
Mortel et al. (2014); Brown et al. (2015); van de
Mortel et al. (2016)

Harris (2009); van de Mortel et al. (2013); Kirby
et al. (2014); Thomson et al. (2014); van de
Mortel et al. (2014); Brown et al. (2015)

Ahern et al. (2013); van de Mortel et al. (2013);
Thomson et al. (2014); Brown et al. (2015)

Silberberg et al. (2013); van de Mortel et al. (2013);
Brown et al. (2015)

Harris (2009); Williams and Amiel (2012); Silberberg
et al. (2013); Kleinitz et al. (2014); van de Mortel
et al. (2016)

Harris (2009); van de Mortel et al. (2013); Gaby
et al. (2014); van de Mortel et al. (2014)

van de Mortel et al. (2013); van de Mortel et al.
(2014); Brown et al. (2015)

Thomson et al. (2014); Brown et al. (2015)

Harris (2009)

approaches (Harris 2009; Ahern et al. 2013; van de Mortel
et al. 2013; Morrison et al. 2014) and learners perceive that
there is an equal learning partnership (C) with all groups
learning, including senior doctors (Harris 2009; Thomson
et al. 2014). Once a practice has a group of learners, they
create their own social (Harris 2009; Brown et al. 2015) and
educational networks (Brown et al. 2015). Enjoyment of
interpersonal relationships is important to learner-teachers
(©) (Johnson et al. 2003). The learning community works
when practices allow regular opportunities for interaction
(C) (Harris 2009). A strong sense of community is important
in rural areas, so practices often organize orientation, social
functions, and/or accommodation for their learners (C)
(Harris 2009; Morrison et al. 2014).

Mechanism 3: Flexible learner-centered teaching

The ability of the GP to respond to individual learners’
needs is important (C) (Ahern et al. 2013; van de Mortel
et al. 2013; 2014; Thomson et al. 2014; Brown et al. 2015)
to enhance learning experiences (0). This is helped by GP
teachers getting to know the learner and/or learner-teacher
capabilities (C) (van de Mortel et al. 2016), being aware of
each learner’s curriculum (Brown et al. 2015), and recogniz-
ing not all learners are suitable for all MLL activities (C).
One-to-one teaching is seen by some as important to
address individual learning needs (Ahern et al. 2013; van
de Mortel et al. 2013; Gaby et al. 2014) and various learners
and GP teachers believe that a mix of learning methods is
most effective (Ahern et al. 2013; van de Mortel et al. 2013,
2014). GP teachers need to be skilled to manage the edu-
cational and mentoring challenges of a group of learners
with differing clinical knowledge, experience, and needs (C)

(van de Mortel et al. 2013, 2014; Thomson et al. 2014) and
to reevaluate teaching structures and innovate as needed
(C) (Thomson et al. 2014).

Mechanism 4: Exposure to a range of teachers and
learners using diverse teaching and learning methods
Exposure to a range of teachers and learners using diverse
teaching and learning methods (M) can enhance know-
ledge exchange for learners and staff (O). Varied personal
and clinical experiences, skills, and backgrounds (C) provide
different perspectives and currency of knowledge (Harris
2009; Ahern et al. 2013; Silberberg et al. 2013; Gaby et al.
2014; Morrison et al. 2014; Thomson et al. 2014) and can
also “stretch” learners (Gaby et al. 2014) by extending their
thinking and skills (O). The benefits can extend to practice
staff who may learn from increased discussion and inter-
action (Morrison et al. 2014).

Specific MLL teaching methods provide different learn-
ing opportunities (0). For example, parallel consulting can
provide learners with opportunities for autonomy in patient
care and one-on-one teaching experience (Thomson et al.
2014). Shared educational sessions such as MLL tutorials
can provide opportunities for equal partnerships in learning
(O) (Harris 2009; Thomson et al. 2014), a supportive learn-
ing environment (0), and the opportunity to revise and
update knowledge (O) (Harris 2009; Ahern et al. 2013;
Silberberg et al. 2013; Gaby et al. 2014; Morrison et al.
2014; Thomson et al. 2014; Brown et al. 2015; van de
Mortel et al. 2016). “Supernumerary GPs” (GPs who are not
seeing any/many of their own clinical patients during the
time they are supervising and teaching) (C) provide learn-
ers with timely access to an experienced GP (Thomson



et al. 2014), and the interdisciplinary team approach can
allow different clinical perspectives (Thomson et al. 2014)
(the latter involving teaching by diverse health care profes-
sional groups).

Coordinated scheduling of practice and external learning
activities (C) is important (Williams and Amiel 2012; van de
Mortel et al. 2013; Thomson et al. 2014) and will allow all learn-
ers to attend practice teaching sessions (Johnson et al. 2003;
Gaby et al. 2014; Kleinitz et al. 2014; Thomson et al. 2014).

The availability of several educators to teach (van de
Mortel et al. 2014; Brown et al. 2015) can ease the load
and provide different viewpoints (Harris 2009; van de
Mortel et al. 2013; Thomson et al. 2014). The teachers
require good facilitation skills (C) (van de Mortel et al.
2013, 2014; Gaby et al. 2014).

Mechanism 5: Practice self-determination of appropriate
teaching methods and approaches

A range of approaches and teaching methods are used (O)
because practices decide which teaching methods are most
appropriate for them (M) based on the context of their own
practice. New teaching models may be devised to suit
learner and practice needs (O) (Thomson et al. 2014).

GP teacher enjoyment of teaching (C) (van de Mortel et al.
2013; Morrison et al. 2014; Thomson et al. 2014) and beliefs
about who should teach and how they should teach (C) (van
de Mortel et al. 2016) may influence practice decisions
regarding teaching methods and approaches. Practice fac-
tors such as organizational and/or infrastructure restraints
(©) may limit teaching opportunities (Kirby et al. 2014;
Kleinitz et al. 2014; Morrison et al. 2014; Brown et al. 2015)
and time and/or financial considerations (C) may affect
method choice (Gaby et al. 2014; Thomson et al. 2014).

Learner-teacher variables (C) including teaching skill
competence and confidence, personality, enjoyment of
interpersonal interactions, and/or appreciation of added
workload variety, can be an important part of teaching
motivation (C) (Johnson et al. 2003; Silberberg et al. 2013).
Learners may be invited to teach, volunteer, be expected
to teach as part of their role in the practice (van de Mortel
et al. 2016), or indeed may not be expected to teach
(Silberberg et al. 2013) (Q).

Learners need to be accepting of the practice teaching
philosophy and enthusiastically engage with the teaching
learning models offered (C) (van de Mortel et al. 2013,
2016). Learner numbers for the practice need to be consid-
ered because too many (C) can create competition
between senior and junior learners for patients and super-
visor time (Morrison et al. 2014).

Hypothesis 2: Multi-level teaching and its facilita-
tion between learners in adjacent/nearby levels of
learning are effective because of the similar expe-
riences of the learner-teachers and learners.

Mechanism 6: The social and cognitive congruence of
learners and learner-teachers.

Receiving teaching from a learner-teacher at a nearby train-
ing level can enhance learning experiences (O) due to simi-
lar social and clinical levels of the learner-teachers and
learners (Johnson et al. 2003; Silberberg et al. 2013;
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Morrison et al. 2014; Thomson et al. 2014). In this context,
there were registrars teaching prevocational doctors and
medical students, prevocational doctors teaching medical
students (C), and shared learning sessions across all these
levels (C). Learner-teachers provided different experiences
from those provided by GP teachers because of the
learner-teachers’ proximity to the learners’ stage of training
(Morrison et al. 2014) and their understanding of the learn-
ers’ needs (C) (Johnson et al. 2003; Silberberg et al. 2013;
Thomson et al. 2014). In some cases, learner-teachers were
able to give students more time than GP teachers (Johnson
et al. 2003) and willing to let students do more (Johnson
et al. 2003). Cognitive congruence increases the comfort of
junior learners’ interactions (O) (Johnson et al. 2003;
Silberberg et al. 2013; Morrison et al. 2014).

From the learner-teacher’s point of view, teaching junior
learners can positively affect learner-teacher professional
identity (Kleinitz et al. 2014) and confidence (Johnson et al.
2003) (0), and contribute to their own learning (O)
(Silberberg et al. 2013; Kleinitz et al. 2014; Brown et al.
2015; van de Mortel et al. 2016). Learner-teachers also
report increased thoroughness in clinical practice (O) with
junior learner observation (Kleinitz et al. 2014) and gaining
encouragement from sharing their experiences (Morrison
et al. 2014) and from students providing company and pro-
fessional support (Kleinitz et al. 2014).

Some learner-teachers found teaching difficult because
of time management and clinical pressures (C) (Johnson
et al. 2003; Kleinitz et al. 2014) while some learners found
learner-teachers less likely than GP supervisors to provide
“targeted teaching” or as wide a variety of learning experi-
ences (C) (Johnson et al. 2003; Thomson et al. 2014).

Hypothesis 3: MLL approaches can enhance the
acquisition of teaching skills by participants.

Mechanism 7: Learner-teacher training and support
Learner-teachers can develop/advance their teaching skills
(O) through experience (C) (Kirby et al. 2014). This immer-
sion in MLL, in the context of providing skills and mentor-
ing for learner-teachers (C) (Harris 2009; Williams and Amiel
2012; Silberberg et al. 2013; Kleinitz et al. 2014; van de
Mortel et al. 2016), can also provide skills transferable to
patient care (O) and improve participants’ personal under-
standing of learning (O).

MLL practices may have an expectation (C) that learners
will teach (Thomson et al. 2014; van de Mortel et al. 2016),
however, this may be difficult to implement as individual
capabilities need to be assessed (Silberberg et al. 2013; van
de Mortel et al. 2016). Some learners are not confident to
teach (C) (Johnson et al. 2003; Silberberg et al. 2013;
Kleinitz et al. 2014), become anxious (Morrison et al. 2014)
or are not interested (C) (Gaby et al. 2014). Gradually intro-
ducing the teaching role can help with appropriate train-
ing, feedback, and mentoring (C) (Silberberg et al. 2013;
van de Mortel et al. 2016). Providing planning time (C) and
encouraging learner-teachers to commence with familiar
topics can help their development as teachers (Silberberg
et al. 2013). Learner-teachers may need support to manage
time (C) (Kleinitz et al. 2014) and realize appropriate
boundary setting for teaching and clinical responsibility (C)
(Johnson et al. 2003). It is also important to address
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remuneration for learner-teachers when their incomes will
be affected (C) (Silberberg et al. 2013; Kleinitz et al. 2014).

There are clear individual benefits for the learner-teacher.
Reflecting on one’s own practice and knowledge (O) (Harris
2009; Kleinitz et al. 2014; Morrison et al. 2014), gaining skills
applicable to clinical work (O) (Silberberg et al. 2013; Gaby
et al. 2014; van de Mortel et al. 2016), and developing a bet-
ter understanding of the roles and challenges in teaching (O)
(Silberberg et al. 2013) can enhance clinical skills (O) and per-
sonal learning (O) as well as add variety to a busy working
day (O) (Silberberg et al. 2013).

Hypothesis 4: MLL approaches facilitate time effi-
ciencies for GP supervisors by sharing the teaching
and learning roles amongst learner levels.

Hypothesis 5: MLL approaches contribute positively to
increase teaching capacity in the community by shar-
ing the teaching and learning load amongst
increased numbers of medical learners in the practice.

Mechanism 8: Sharing the teaching and clinical loads
with learners

This mechanism can create multiple outcomes for practices,
such as time efficiencies (O) (Ahern et al. 2013; Silberberg
et al. 2013; van de Mortel et al. 2013, 2014; Gaby et al. 2014)
and financial benefits/advantages (O) (Ahern et al. 2013;
Silberberg et al. 2013; Thomson et al. 2014; van de Mortel
et al. 2014). It may also assist GP succession planning (O) by
giving learners teaching skills (Silberberg et al. 2013; Brown
et al. 2015; van de Mortel et al. 2016) and enabling future
recruitment by providing a supportive vocational pathway
(Harris 2009; van de Mortel et al. 2016). GP teacher satisfac-
tion/enjoyment of teaching (O) (Silberberg et al. 2013;
Morrison et al. 2014; Thomson et al. 2014) and a reduction in
burn out (O) (Ahern et al. 2013; Thomson et al. 2014) through
avoidance of repetitive teaching, may also contribute to
increased capacity and practice sustainability (O).

However, sharing teaching and clinical loads with learners
can have practice administrative and infrastructure chal-
lenges (C) (Harris 2009; Kirby et al. 2014; Kleinitz et al. 2014;
Morrison et al. 2014; Brown et al. 2015) as well as potential
difficulties managing disparate learner needs and rotation
(learner placement) lengths and reporting needs (C) (van de
Mortel et al. 2013; Morrison et al. 2014), and so may not be
suitable for all practices. Some GP teachers find MLL
approaches more time consuming (O) (Johnson et al. 2003;
Ahern et al. 2013; Gaby et al. 2014; Thomson et al. 2014), and
some practices find there are increased associated workloads
(O) (Morrison et al. 2014) and possible financial issues (O)
(Johnson et al. 2003; Thomson et al. 2014).

Hypothesis 6: MLL fosters enthusiasm for general
practice amongst medical students, prevocational
doctors, and registrars.

Mechanism 9: Learning from practice
An additional possible mechanism, learning from practice,
relates to this hypothesis. The context for this proposed

mechanism is a positive learning experience from being
taught by a registrar, such that the student learns from
involvement in the world of the registrar. This can result in
the learner-teacher becoming a proximal role model (O)
(Johnson et al. 2003) and fostering enthusiasm for general
practice (O) (Johnson et al. 2003). However, as only one
paper addressed this topic (57% of medical students
reported an enhanced interest in general practice following
their educational interaction with a registrar (Johnson et al.
2003)), the data are considered too limited to draw any
firm conclusions.

Discussion

This review includes 15 papers providing primary evalu-
ation data from individuals and practices that had experi-
enced MLL in the community-based general practice
setting. The majority of these papers have been published
subsequent to several previous reviews relating to vertical
integration or MLL in general practice (Rushforth et al.
2010; GPET 2011; O'Regan et al. 2013; GPSA 2014).

The main findings from (1) the key review questions
and (2) the realist synthesis are summarized and discussed
below. This is followed by a discussion on (3) the strengths
and limitations of the review, and (4) a conclusion summa-
rizing what this review contributes to the medical educa-
tion literature.

Key findings from the review questions

A range of MLL methods are being used in general practi-
ces including shared tutorials, clinical supervision and par-
allel consulting, informal discussions and interdisciplinary
teaching (Table 2).

Clear benefits were self-reported for learners, learner-
teachers, GP supervisors, and practices (Table 3). For
learners, these included broad teaching and learning expe-
riences, learning from learner-teachers in adjacent/nearby
levels of training, and the development of collegial rela-
tionships. Learner-teachers gained clinical and personal
benefits, whilst GP supervisors learned from the knowledge
exchange that occurred and developed a sense of satisfac-
tion and engagement. Practices gained a sense of commu-
nity and for some, the ability to take on more learners.
Benefits for some supervisors and practices were seen as
challenges for others (Tables 3 and 4). These included time
efficiencies or increased time requirements, financial bene-
fit or cost, and workload reduction or increase. Additional
challenges included difficulties dealing with disparate edu-
cational needs of learners at different training levels,
group dynamics, scheduling, and financial issues for
learner-teachers. One-to-one learning was sometimes con-
sidered more suitable for specific learners or situations, or
recommended in addition to shared learning methods.

Overall, our findings are consistent with many of the
benefits and challenges of MLL suggested in the literature.
Proposed benefits include efficiencies for the practice
(Glasgow and Trumble 2003; Dick et al. 2007; O’Regan
et al. 2013), broadening of the range of learning experien-
ces and teachers (Birks et al. 2004; Dick et al. 2007) includ-
ing learning from teachers who are closer and possibly
more connected to their situation (Glasgow and Trumble



2003), improved morale and collegiality (Glasgow and
Trumble 2003; O'Regan et al. 2013), enhanced teacher
enthusiasm and satisfaction (Glasgow and Trumble 2003),
the enhancement or acquisition of teaching skills for regis-
trars and GP trainers (Dick et al. 2007), and the capacity to
supervise increased learner numbers (Dick et al. 2007).
Proposed challenges include limited physical and financial
resources, learners’ variable prior learning experiences
(Glasgow and Trumble 2003), differing commitment and
teaching skills of GPs and learner-teachers, and ensuring
fair teaching loads and remuneration for non-salaried regis-
trars (Dick et al. 2007).

Some commonality of findings between MLL and non-
MLL approaches would be expected from the experience
of teaching and learning per se, regardless of the method
used. Practices engaging MLL approaches to teaching and
learning may also incorporate the traditional one-to-one
apprenticeship model of teaching. Bandura’s social cogni-
tive theory, a component of which refers to the acquisition
of learning via observing the actions and consequences of
others (Kaufman and Mann 2014), helps explain the learn-
ing that occurs with one-to-one teaching from a GP spe-
cialist or other learner-teacher.

As small group learning is a reported MLL approach in
our review, it is not surprising that some of our findings
are consistent with the benefits of small group learning
described elsewhere. One study demonstrates that small
group learning amongst GP specialists for continuing pro-
fessional development is clearly valued as it incorporates
personal, social, as well as professional interactions in the
learning process (Zaher and Ratnapalan 2012).

Our review findings also show some consistencies with
outcomes from MLL teaching approaches in the hospital
environment. Group ward rounds and residents-as-teachers
are relevant in this context.

In a survey looking at group teaching in clinical rounds,
despite approximately half of the internal medicine special-
ists (attendings) finding it challenging to engage multiple
levels of learners concurrently, trainees (learners of multiple
levels) reported 86% of their teaching was useful and
appropriate to their level of training (Certain et al. 2011).

Reported benefits of resident-as-teachers include stu-
dents valuing resident (registrar) teaching (Whittaker et al.
2006), with residents understanding students’ needs and
being more approachable (Wilson 2007) and “consciously
competent” (i.e. able to deconstruct clinical performance
on a given task and facilitate learning by communicating
the component steps) (Snell 2011). Benefits for residents
include increased enthusiasm for teaching (Morrison et al.
2005), enhanced self-efficacy and overall job satisfaction
when time and training are provided (Morrison et al. 2005;
Thampy et al. 2013), and enjoyment and learning during
teaching (Seely et al. 1999). Teaching concerns for residents
can include delayed completion of clinical duties (Yedidia
et al. 1995), inadequate time for teaching (Seely et al.
1999), and the need for teaching skills training (Sanchez-
Mendiola et al. 2010).

Despite our definition of MLL referring to a wider separ-
ation in training stage between learner and learner-teacher
than in the commonly used “near-peer” definition (Bulte
et al. 2007), many of our findings are in keeping with
reported benefits of peer and near-peer teaching in the
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under- and post-graduate settings. One review identified
reports of peer and near-peer teaching over a 12-month
period, and provided reasons to consider the use of peer-
teaching, including alleviating faculty teaching burden, pro-
viding role models for junior students, enhancing intrinsic
motivation, and preparing future physicians for their educa-
tor roles (Ten Cate and Durning 2007). A Canadian study
found that near-peer teaching by family medicine residents
in the ambulatory clinic promoted self-reflection and confi-

dence in the supervising resident (Ince-Cushman
et al. 2015).
We see the benefits and disadvantages of MLL

approaches in general practice largely concur with those
previously proposed and that MLL has features in common
with several other teaching approaches. Our review finding
of time, cost, and work efficiencies for some GPs, but not
for others warrants further research to identify contribu-
ting factors.

Key findings from the realist synthesis

We identified eight key (and one minor) mechanisms and
their associated contexts and outcomes (Supplementary
Appendix 6). The first mechanism of “a strong teaching
and learning culture” had many contributing contexts, and
appeared to be an important underlying context for most
of the other mechanisms. The importance of a strong
teaching and learning culture in a primary care teaching
practice is documented in the published literature (Pearson
and Lucas 2011).

Other important mechanisms identified as influencing
successful MLL were the presence of a learning community,
flexible learner-centered teaching, exposure to a range of
teachers and learners using diverse teaching and learning
methods, social and cognitive congruence of learners
and learner-teachers, learner-teacher training and support,
sharing the teaching and clinical loads with learners, and
practice self-determination of appropriate teaching meth-
ods and approaches. The contexts for successful MLL
involved a complex group of variables relating to practice
leaders and staff, training, organization, facilities, and
learner and supervisor traits. The main outcome was self-
reported enhanced learning with several specific outcomes
defined for each mechanism.

We believe that the mechanisms identified provide sup-
port for our proposed hypotheses, noting that the minor
mechanism “learning from practice” (generated from one
study’s findings) provides insufficient evidence to confi-
dently support the hypothesis “MLL fosters enthusiasm for
general practice amongst medical students and prevoca-
tional doctors.” Several of the mechanisms are clearly not
exclusively relevant to MLL but reflect mechanisms that
would facilitate enhanced teaching and learning outcomes
across a range of teaching methods and environments.
Four of the mechanisms however, are particularly relevant
to MLL teaching approaches in general practice. These
mechanisms and/or their underlying concepts are
described in educational literature, though may not have
been specifically attributed to general practice education.

1. A “learning community” can be broadly defined as “an
intentionally created group of students and/or faculty
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who are actively engaged in learning from each other”
(Smith et al. 2014). It aligns closely with the learning
theory of communities of practice first described by
Lave and Wenger (1991).

2. “Sharing the teaching and clinical loads” has been rec-
ommended as a strategy to assist the attainment of
sufficient and appropriate clinical supervision for med-
ical learners in general practice (Thistlethwaite et al.
2007; Thomson et al. 2011).

3. ‘“Learner-teacher training and support.” Initiatives to
improve teaching skills for residents are prominent in
the education literature (Morrison and Hafler 2000).
Potential benefits of “resident-as-teacher” programs
include the development and improvement of teach-
ing skills, enhanced self-efficacy, and interest in educa-
tion as a career focus for residents, and improvement
in clinical skills for learners (Ramani et al. 2016).
Halestrap and Leeder (2011) report that GP registrars
are keen to be teachers in a multi-level environment
and wish for further training.

4. “"Social and cognitive congruence” can facilitate
enhanced learning, and occurs when learner-teachers
are closer in age and stage to their learners than spe-
cialists (social congruence), and may have improved
understanding of learner needs and how to deliver
learning at an appropriate level (cognitive congruence)
(Lockspeiser et al. 2008).

Theoretical and educational perspectives considered to
hold promise for future medical education include situated
learning and communities of practice, social cognitive the-
ory, work-based learning, and experiential learning and
reflection (Mann 2011). Viewed from these perspectives,
Mann proposes three components that can increase the
social dimensions of learning: “approaches that maximize
participation, that maximize learning from others and that
build on natural community processes to ensure both indi-
vidual and collective learning” (Mann 2011, p. 66). Many of
the contexts, mechanisms, and outcomes of MLL identified
in this review embody these aspects and provide opportu-
nities for valuable teaching and learning experiences.

Strengths and limitations

The main strength of this review is that it analyses empir-
ical data from practices and stakeholders with actual rather
than proposed MLL experiences. We used strict selection
criteria that limited inclusion to studies of community-
based primary care teaching that met our definition of
MLL. It was sometimes difficult determining the eligibility
of papers due to the intersecting use of the terms vertical
integration, peer/near-peer teaching, and MLL, determining
whether participants had actual MLL experience, and varia-
tions in study goals, research questions, and reporting of
results. This was reflected by our exclusion of eight papers
following a careful re-assessment prior to quality appraisal
and data extraction. Our strict criteria were necessary to
address our specific research questions; however, we
acknowledge the potential contributions of excluded
papers to the understanding of other MLL aspects.

Our quality appraisals of the papers were to some
extent subjective, although each paper was independently

appraised by two review team members, with a third pro-
viding input when necessary. Though the report by Harris
(2009) was included based on the relevance of its three
case studies, rather than its rigor, its findings were gener-
ally consistent with the findings of other studies.

The generalizability of the review findings is limited by
the small number of papers identified, the specific settings
of the Australian and UK health systems, and the inclusion
only of studies of practices already adopting MLL.

The small number of papers identified indicates a pau-
city of empirical evaluation data available to answer our
specific research questions. This may reflect a difficulty by
researchers to find time and resources to conduct research
that is frequently unfunded. All of the papers in this review
came from Australia and the UK, which have similarities in
the role and training of GPs within the health system, and
increasing pressures to train medical students and prevoca-
tional doctors in the community. The inability to find
papers from other countries may reflect different roles and
models of general practice and training, the inclusion only
of papers written in English, and different opportunities
and priorities for educational research. The choice by prac-
tices to voluntarily adopt MLL teaching approaches may
reflect higher levels of commitment to MLL resulting in
more positive outcomes than might be expected from less-
committed practices attempting to adopt MLL approaches.

Conclusions

The overall impression from this review is that, given
appropriate contexts, MLL initiatives in general practice
work for most practices and individuals participating in the
process and have many benefits. Benefits of MLL over trad-
itional non-MLL teaching approaches may include the
broader range of teaching and learning opportunities
offered to learners and the potential for time and cost effi-
ciencies for some practices. Despite some factors that may
limit the generalizability of the review findings, we believe
the findings can help to inform educators and practices
considering implementation or enhancement of MLL initia-
tives in general practice, and potentially in other commun-
ity-based settings. MLL requires flexibility and innovation to
be successful. No one size fits all and each practice needs
to work through how it will best fit them.

A need remains to identify measurable outcomes for the
influence of MLL initiatives and experiences on factors such
as learner confidence and competence, practice teaching
capacity, time and financial efficiencies, learner choice of
general practice as a career, and practice succes-
sion planning.
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