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Message from the Chair

The Research Committee of Medical Deans Australia and New Zealand is pleased to publish a second
series of case studies of good practice in research in the curriculum in our member medical schools.

This year we had a strong focus on research programs in rural and regional areas — three of the six
case studies illustrate how medical schools are facilitating student research projects in rural and
regional communities, and the mutual benefits for students and communities that these programs are
producing.

We also asked our contributors to tell us more about the experience of students and staff participating
in schools’ research programs. The feedback included in the stories shows the real impact research in
medical education can have on students’ career trajectories. It also illuminates the dedication and
passion for research of those supervising and facilitating student research.

Once again, the stories reinforce the importance for students of having first-hand experience of
developing, undertaking and completing research projects during their medical degree, and
communicating the results of these projects to a wider audience. Every student becomes a better
clinician through this experience, and some will become the passionate clinician researchers of the
future.

We thank all of our contributors for taking the time to describe and share their work, and we hope
others will find their stories as interesting and valuable as we do.

Distinguished Professor Annemarie Hennessy AM

Chair, Research Committee
Medical Deans Australia and New Zealand
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Introduction

Research training is required in the MD degree to ensure that medical graduates can critically
evaluate the vast evidence base published annually, can apply their existing skills in developing new
evidence and also, that their MD qualification meets the Tertiary Education Quality Standards
Australia (https://www.tegsa.gov.au/latest-news/publications/guidance-note-research-and-
research-training).

The case studies selected for this second series represent good practice in the achievement of these
goals — through courses and activities connected to the place where they are delivered. Whilst some
research skills are generic, and can be applied in many different scenarios, the best way to learn
research skills is in the context of meaningful experiences that are transparently relevant to
students’ career goals.

The impact of these research programs and projects — vividly expressed in the student and staff
reflections included in the case studies — reveals the importance of creative curriculum design when
applying educational principles and pedagogy.

We see also, through the cycle of innovative curriculum development, feedback and review, how
educators in our medical schools are striving to improve the quality of education in research within
their particular learning environments and their financial constraints.

Professor Kathryn Hird & Professor Di Eley

Members, Research Committee
Medical Deans Australia and New Zealand
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Inspiring the next generation of clinician researchers

JAMES COOK UNIVERSITY

Team Members

Dr Rebecca Evans, Honours Program Coordinator

Dr Joseph Moxon, Associate Dean, Research

A/Prof Peter Johnson, Head, Medical Education

Prof Sarah Larkins, Professor Health Systems Strengthening (on behalf of the JCU MBBS Honours
Committee)

Bachelor of Medicine, Bachelor of Surgery (MBBS) with Honours / Bachelor Medical Science
(B.Med.Sci) with Honours

What was the main aim of this program?

The JCU six-year undergraduate MBBS degree is the only medical program based entirely in northern
Australia and has demonstrated success in producing graduates who serve rural, regional, and remote
communities*2. Inspiring and supporting the next generation of clinician researchers to address the
health and health care challenges of these communities is a key part of the mission of the JCU MBBS
course.

The medical Honours program is JCU’s flagship program for providing practical research training to
medical students and provides a solid foundational experience for future clinician-researchers. The
program adopts a learn by doing approach, enabling students to lead an original study in collaboration
with a team of advisors who are expert in the field of specialty and/or research design.

Students are offered two pathways in recognition of differences in time and infrastructure
requirements between research disciplines, and to cater to student workload preferences:

1. MBBS Honours: A part-time overload conducted over two academic years (any time from MBBS
Year 5 to Post-Graduate Year 5)

2. BMedSci Honours: A full-time year of study requiring students to defer medical studies for 12
months (any time after successfully completing Year 3). This is the preferred option for students
undertaking projects requiring significant laboratory time.

The MBBS Honours (option 1) is the most commonly pursued, often over Years 5 and 6 of the medical
degree, with most students conducting clinical studies reflective of their own professional interests.

The overarching learning objective for both pathways is to equip graduates with knowledge and skills
in quantitative and/or qualitative research methods, through critical analysis, evaluation and
application of scientific approaches relevant to a defined research question. The Honours program
provides hands-on experience in all aspects of research project management, including preparation
of proposals, ethics and governance processes, data collection, analysis and presentation, and
academic writing. Collectively, this equips graduates with the tools to reflect upon the connection
between research and everyday medicine and provides them with skills to undertake future
independent research.
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James Cook University @

The JCU MBBS Honours degree utilises a co-supervision model, which simultaneously contributes to
the creation of the clinical-researcher workforce and, by matching clinical and academic supervisors,
strengthens the link between university and healthcare partners to boost research capacity within
regional, rural, and remote Australia.

Integration with other components of the MBBS curriculum

All MBBS students are given a broad education in research fundamentals (e.g. basic epidemiology,
bioethics, Cochrane review critique and interpretation) as part of the standard curriculum. ‘Research
Showecases’ are mandatory sessions (one per semester) in Years 1-3, with three to four research-active
academics providing short presentations on an active project relevant to curriculum content.
Presentations focus on how research questions and appropriate study design were developed,
followed by a facilitated panel discussion to address student questions and focus on a fundamental
research skill. Compulsory curriculum items are supplemented by optional activities to build on
research skills, including a regular journal club, electives to provide training in research
methodologies, and internal competitive schemes to support original research projects led by
research curious students (e.g. the Amuthan Medical Research Bursary).

How was the program implemented?

Whole of year information sessions regarding the Honours program are provided during Years 3 and
4 of the MBBS course. These optional sessions outline the structure of the course and academic entry
requirements. Interested students are encouraged to identify and approach potential advisors, with a
view to developing a project of mutual interest. Site coordinators play a significant role in
matchmaking and student counselling during this time. Ultimately, ~10-15% of the MBBS cohort
commence the Honours program.

In common with the undergraduate medical program, the Honours program shares a large
geographical footprint for day-to-day learning, with advisory teams spanning a diverse range of
specialties. It is important that Honours research opportunities are available across the region
(including rural sites) and designated research active staff in Mackay, Cairns and Townsville act as site
coordinators and on-the-ground pastoral and academic support. Program oversight is provided by a
central Honours Committee, incorporating a central coordinator, site coordinators, senior academics
(e.g. Head of Foundation Studies, Associate Dean, Research) and active researchers. The Honours
Committee oversees student assessment, with dedicated administrative support. Academic
committee members and outside experts also deliver compulsory seminars throughout the course of
the candidature to provide relevant training on research skill (e.g. bioethics, working with Aboriginal
and Torres Strait Islander researchers and participants, qualitative/quantitative analyses, literature
reviews). These seminars are designed to support training provided by students’ advisory teams and
allow students to communicate with the Honours team to discuss issues and progress. Student

representatives are valued, invited members of the Honours Committee but play no role in the
assessment process.

The Honours program is structured so that teaching sessions scaffold students’ research skill
development, relevant to the preparation of assessment pieces. Honours assessments reinforce and
assess the learning objectives listed earlier and, importantly, are designed to develop research
dissemination skills — the entry and exit seminars cultivate both oral presentation and answering
guestions in the research context, and most students will take the option of preparing their literature
reviews and final thesis as draft journal manuscripts. Both streams of the JCU medical Honours
program comprise five formal assessments in addition to compulsory hurdles throughout the
candidature [see Table 1].
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@ James Cook University

Table 1: Assessment pieces within the JCU MBBS honours program

Hurdle 1: Honours proposal (pre-honours enrolment)

Honours-interested students submit a proposal detailing their planned project in the year prior to their
enrolment. Proposals are assessed by a working group of the Honours Committee to ensure that the
project is of sufficient scope, has appropriately considered methodological and ethical requirements,
and that the candidate will be suitably supported by a team of academic and clinical advisors with
appropriate expertise to complete the study (e.g., including Aboriginal or Torres Strait Islander advisors
on Indigenous health projects). The application process provides a firm foundation for later ethics
applications. Candidates who do not meet proposal requirements are given detailed feedback and must
revise and resubmit their proposal. Those that do not produce a satisfactory project proposal, or do not
meet grade point average requirements, are not eligible to commence that year.

Assessment 1: Entry seminar (first half of candidature; 5% of total mark)

Students deliver a presentation outlining their project plan to staff, peers and postgraduate students.
The seminar critically outlines background literature, objectives and research question/s, proposed
methods, materials, research plan, and alternative/contingency plans. The process of developing the
entry seminar encourages students and advisory teams to finalise project plans which may be refined
by audience questions, comments and suggestions.

Assessment 2: Literature review (first half of candidature; 10% of total mark)

Reviews are written to publication standard to situate the original research, often using a systematic
approach (e.g. systematic reviews, scoping reviews, meta-analyses). For some studies, particularly
those in basic sciences, narrative reviews remain appropriate, and students are encouraged to identify
mechanisms to reduce selection bias when writing.

Assessment 3: Exit seminar (second half of candidature; 15% of total mark)

A 15-minute seminar where students communicate the findings of their project to a knowledgeable
(but not necessarily expert) audience of staff and students. The bulk of the presentation is spent on
communicating the results, interpretation, significance, situating the findings within the existing
literature, and identifying implications of the findings. Response to audience questions form part of the
assessment and provide perspectives which may assist in thesis completion.

Assessment 4: Final thesis (second half of candidature; 65% of total mark)

Students are required to report findings of their original study in the format of a research paper or
monograph. Students and advisors most commonly adopt the research paper format which is written
to publication standard to facilitate submission to peer-reviewed journals.

Assessment 5: Academic performance (post thesis submission; 5% of total mark):

Advisory teams assess students’ overall performance including aspects of self-motivation,
independence, commitment, time management and progress towards academic publication or
presentation of work at peer-reviewed conferences (or other markers of motivation).
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How has the impact of this program been evaluated?

Staff reflections

Since 2017, students within the medical Honours program have been named authors on ~100 HERDC
C1 publications. Assessment of these publications suggests that the students have regularly
contributed to research agendas outside their primary focus (often as second assessors for systematic
reviews), indicating broad application of learned skills. Author affiliations demonstrate that students
across all sites are conducting high-quality research worthy of publication.

The central Honours team works consistently to build and maintain the advisor and assessor pool to
support our Honours students. Herein, engagement with research active academics across JCU,
adjuncts/full academic title holders and colleagues within the NHMRC-accredited Tropical Australian
Academic Health Centre remains a key ongoing priority.

Student reflections

The student experience of the Honours program has been formally assessed using qualitative
approaches and published as an academic paper3. Findings highlight that students enter the program
as novice researchers, experience a steep learning curve, then exit with confidence in their research
abilities. This is supported by the below testimonies from Honours alumni who have successfully
leveraged their Honours experience to embark on the clinician researcher pathway.

Elzerie de Jager MBBS Hons (Years 5 and 6 overload): Dr de Jager completed the embedded JCU MBBS
Honours program in 2015-16. Her project, examining the effects of the World Health Organization
(WHO) Surgical Safety Checklist on postoperative outcomes resulted in two first author publications
in the World Journal of Surgery. These two papers — a literature review and an original investigation
— now have over 100 citations.

‘During the sixth year of medical school, | was able to present my work at conferences in
Australia, Thailand, Japan, and Sweden. Through my research, | secured and completed an
internship program at the WHO headquarters in Geneva, Switzerland, where | contributed
to 11 WHO technical reports of safety in primary care and medication safety.’

Graduating medical school with first class Honours allowed Dr de Jager to transition straight into a
part-time external PhD program examining surgical equity metrics. After a year in the program, whilst
simultaneously completing her internship year at Townsville University Hospital, she was recruited to
do a Postdoctoral Fellowship at Harvard Medical School’s Center for Surgery and Public Health.

‘The Honours project certainly set my career on a trajectory into academic success. The
Honours project taught me the basics of how to do research: planning a research project,
writing a literature review, writing ethics applications, analysing data, writing papers,
submitting papers to a journal or conference, responding to reviewers’ comments, and
presenting papers at conferences.’

‘The process also taught me soft skills like balancing research whilst completing clinical
training requirements and learning how to work effectively with my advisors. The risk of
integrating research into clinical training is that the clinical training can be compromised.
This is rationalised by examining the time that students divert from clinical training into
completing research projects. What is sometimes overlooked is that doing research can
make students better clinicians. My research taught me how to manage my time, prioritise
tasks, understand the evidence behind clinical care decisions, and gave me a greater
understanding of how the healthcare system functions. | have no doubts that this made me
a better doctor.’
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Visai Muruganandah B Med Sci Hons: As an aspiring clinical scientist with interests in the field of
infectious diseases, Dr Muruganandah wanted to undertake formal training in vaccine development
and testing as a part of his medical degree.

‘The B.MedSci (Hons) program at JCU provided me with the ideal opportunity to take a
hiatus from my medical studies so | could dedicate my focus to developing these skills. | was
able to fully immerse myself in a project at a biomedical institution as a full-time student.
This allowed me to take advantage of opportunities such as learning to use cutting edge
technologies, presenting regularly at journal clubs, interacting with scientists from other
disciplines, presenting my research to diverse audiences as well as building relationships
between clinical staff and scientists. The flexibility to take this hiatus from medical studies
at any point after the third year of the degree means that students can tailor the timing of
their research training to suit their career aspirations.’

Dr Muruganandah chose to complete the Honours program after the third year of the MBBS degree
to build upon the basic science theory (immunology and microbiology) that was delivered in the third
year of the course.

‘This allowed for a seamless transition, from learning basic science theory to then applying
this theory to cutting edge research, before transitioning into the clinical years of my
medical training.’

He is now working clinically and has continued to leverage his JCU MBBS Honours experience as an
emerging clinician researcher.

‘Having completed this Honours program, | have maintained professional relationships with
several scientists, which has now turned into ongoing collaborative work. Even now, four
years since | undertook the B.MedSci (Hons) program, | am continuing to engage in
research with the academic groups and scientists who served as my mentors/supervisors.
Having now developed a solid grounding in biomedical research, my future ambitions are to
undertake further training in clinical projects. The eventual goal is to be trained in both
biomedical research as well as clinical research, bringing the science developed on the
laboratory bench to patients in the clinic.’

References
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James Cook University MBBS graduates . Rural and Remote Health 17: 3992.

2. Sen Gupta T, Johnson P, Rasalam R, Hays R (2018). Growth of the James Cook University medical program:
Maintaining quality, continuing the vision, developing postgraduate pathways. Medical Teacher.
40(5):495-500

3. Anderson EM, Johnston K, Gunnarsson R, Larkins S (2018). Perceptions of a research honours programme
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A model for research supervision in rural and remote areas

THE UNIVERSITY OF SYDNEY

Team Members

Dr Emma Webster, Senior Lecturer Rural Research

A/Prof Tony Brown, Deputy Head of School Dubbo

Prof Mark Arnold, Head of School

Dr Emily Saurman, Senior Research Fellow Rural Health & UDRH Director of Research
A/Prof Catherine Hawke, Deputy Head of School Orange

Kerri-Lynn Peachey, Farm Safety Research Manager

Dr Helen Scicluna, Rural Research Project Coordinator

Dr Joanne Hart, Academic Lead, MD Research, SMP

A/Prof Georgina Luscombe, A/Prof Rural Research

All with MD Research Project, University of Sydney School of Rural Health, University Department of
Rural Health

What was the main aim of this project?

MD students of the Sydney Medical Program (SMP) undertake a 14-week research block to develop
an understanding of the principles and requirements of medical research and thereby facilitate their
practice of evidence-based medicine. Students on extended placements in Dubbo, Orange and Broken
Hill in western and far western New South Wales (NSW) are offered rural research projects with local
supervision.

This MD Project block reflects the vision of the SMP: “To develop compassionate, diverse, and
innovative lifelong learners, who work in partnership with individuals and communities to improve
health through clinical care, education and research”. It also enables students at graduation meet the
Australian Medical Council’s Graduate outcomes (Table 1).

Table 1: Australian Medical Council’s Graduate outcomes (Domain 1 — Science and Scholarship)

Domain 1.4-1.6

Science and Scholarship: On entry to professional practice, Australian and New Zealand graduates are able to:

e Access, critically appraise, interpret and apply evidence from the medical and scientific
literature.

o  Apply knowledge of common scientific methods to formulate relevant research questions
and select applicable study designs.

e Demonstrate a commitment to excellence, evidence based practice and the generation of
new scientific knowledge.

Source: Standards for Assessment and Accreditation of Primary Medical Programs by the Australian Medical Council 2012.

For rural students, this research experience fosters meaningful connections to local communities,
clinicians and services, and a deeper understanding of health care delivery in a rural context.
Advantages also accrue to rural communities and health services through the projects: by undertaking
a rural MD Project, students provide a much-needed boost to rural research outputs and support for
evidence-based rural health care.
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@ The University of Sydney

Learning outcomes

By the end of the MD Project block students can conduct a health research project from conception
to completion (Table 2).

Table 2: Learning Objectives of the University of Sydney SMP MD Research Block

Learning Objectives

1. Formulate a research question, hypothesis, or issue for investigation

Appraise the ethical issues pertaining to the project

Identify, obtain, and integrate existing knowledge relevant to the research question or hypothesis

Organise and conduct a research project

Collect and analyse data and logically present the findings

SN o I

Prepare a scientific report that draws appropriate conclusions from the findings, recognises the
strengths and limitations of the design and methods of the project and considers the findings
in light of current knowledge in the area

The MD Project is a compulsory part of the MD 2022 curriculum and an important element of the
vertical theme of Research, Evidence and Informatics, which runs throughout the four-year graduate
MD program. Research methods are introduced in Year 2 of the program and refreshed in Year 3. The
Programmatic assessment strategy used requires students to meet standards in the 14-week MD
Project to be eligible to progress to Year 4.

The MD program is based on the “pedagogical framework of active, experiential, project-based
learning”? applied here in a rural context. Each rural research project is supervised by rural academic
staff and rural clinical topic experts. Learning is scaffolded to the individual interests of the student.
Having topic experts who are practicing clinicians, health service workers or community members
helps students to see their project in the context of the community and health service.

How was the project implemented?

A subset of University of Sydney students live and study in rural and remote NSW whilst undertaking
their medical degree. Extended rural placement students undertake one or two year-long placements;
students in the new Dubbo Medical Stream of the SMP are permanently located in Dubbo for the four
years of their degree. The School of Rural Health (SRH) and University Department of Rural Health
(UDRH) provide supervision for these students.

While overall leadership of the MD Project block is provided by the SMP, the rural team is supported
by a local academic coordinator. In 2022, 25 Year-3 MD students worked across 19 different projects
in Dubbo, Orange and Broken Hill, supervised by nine academics and 18 local clinical topic experts.
This was possible as a result of the long-term relationships built between SRH/UDRH academics and
Aboriginal communities and services, Local Health District clinicians and Health Intelligence Unit staff.

The number of students will increase in 2024 as students in the University of Sydney Dubbo Medical
Stream Year 3 cohort join the extended placement students to do their MD Project.

Students in rural sites choose projects from a list presented to them six months prior to the MD Project
block. In 2022, 18 (72%) received their first preference and the remainder received their second
preference. A broad range of topics were offered (cancer, cardiovascular disease, diabetes, pregnancy,
virtual healthcare, public health, gout, falls, emergency medicine, psychiatry, mental health, drug and
alcohol, paediatrics), with a range of priority populations (Indigenous, rural, adolescent) (Table 3).
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Table 3: Examples of rural and clinically relevant research projects completed in 2022

Report titles

e Perceptions of Remote In-home Monitoring in Women with Gestational Diabetes Mellitus
Living in Rural Australia.

e Indigenous Australians and Gout: Obstacles and barriers to research.

e The Utility of the Heart Health Check for Reducing the Cardiovascular Burden in Western
New South Wales: A Narrative Literature Review

e Inter-hospital Patient Transfers of the Western NSW LHD Virtual Rural Generalist Service:
Characteristics and Appropriateness

e  Patterns of use of chemotherapy services in Bourke and Brewarrina

Several types of research report are acceptable — Table 4 shows report types submitted in 2022.

Table 4: Type of MD Project report submitted for assessment in 2022

University of Sydney School of Rural Health and University Department of Rural n (%)

Health students

Scientific report 18 (72)
Narrative or systematic review 6 (24)
Study protocol 1(4)

Students worked with their rural academic supervisor and clinical topic experts (and often community
members) to understand issues in the field of study in a rural context and scope the appropriate
literature. Establishing a rationale for their project, they formulated a research question and
considered relevant, feasible research methods to answer the question. The ethical issues regarding
the proposed project in a rural area were carefully considered as rural populations are more likely to
include Aboriginal people and those who can be easily identified. Students completed a literature
review to find, appraise and integrate existing knowledge relevant to their research question. They
collected and analysed data and presented their findings to an audience which included their team,
peers, academics and clinicians. Finally, they prepared a 3,000-word scientific report.

Achievement of learning objectives was assessed at key milestones as the students progressed
through the block, to support completion of their projects. The final reports were marked by
University of Sydney academics or affiliates, with no conflict of interests, using a standard rubric.
Dissemination of research can follow through the direct incorporation of the findings into local
practice, policy briefs, the submission of abstracts to local and national conferences, and the drafting
of manuscripts for journal publication.

HREC processes were determined by the nature of the project: projects such as systematic or narrative
literature reviews, or those using publicly available data, did not require HREC review; students were
added to ongoing HREC-approved projects by a modification in some cases. Alternatively,
low/negligible risk research was undertaken, such as interrogating existing databases. All HREC
processes were finalised prior to the commencement of student involvement and local supervisory
teams were supported by the rural clinical schools’ research governance officer to ensure these were
in place.
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How has the impact of this program been evaluated?

Student reflection

Students commenced the block with varying levels of prior research experience, ranging from no
experience to holding a higher degree by research (Table 5).

Table 5: Prior research experience of MDD Project students in 2022

University of Sydney School of Rural Health and University Department of Rural Health | n (%)

students

No previous research experience 8(32)
Exposed to research in undergraduate degree 8(32)
Undergraduate degree with honours 6 (24)
Higher degree by research or employment in research position 3(12)

Students were asked to undertake a self-assessment of their research experience using the Research
Spider? on commencement and completion of the MD Project. This tool asks respondents to score
their level of experience in ten aspects of the research process on a scale from 1, no experience, to 5,
very experienced, and plots responses on a diagram that resembles a spider’s web. In a post-research
experience survey, they were asked the three most important things learnt from doing the MD Project
and what advice they would give to incoming students. Responses were received from 24 of the 25
students.

Prior to the MD Project, Research Spider group mean scores ranged from 1.4 (Applying for research
funding) to 3.2 (Finding relevant literature). After completion of the MD Project the scores ranged
from 1.3 (Applying for research funding) to 3.9 (Finding relevant literature) (n=15). The biggest
changes in group mean scores were on the dimensions of Writing and presenting a research report
(increase 2.7 to 3.7), Critical review of the literature (2.9 to 3.9), Analysing and interpreting results (2.8
to 3.6) (Figure 1).

—g=Fre =—g—Fos

Question 1. Generating research ideas

15
Question 10. Appling for research funding Question 2. Writing a research protocol

Question 9. Finding relevant literature Question 3. Using qualitative research methods

Question 8. Critically reviewing the lterature Question 4. Publshing research
v H =

Question 7. Using quantitative research methods Question 5. Writing and presenting aresearch report

Question 6. Analysing and inter preting resuks

Figure 1: University of Sydney School of Rural Health and University Department of Rural Health MDD student
self-assessment of research experience prior to commencement and on completion of the MD Project block
2022

page 12 Research in the Medical Curriculum: Volume 2




The University of Sydney @

Schmidt et al® published Research Spider scores of a group of experienced rural clinicians, but novice
researchers, who undertook a workplace-based research training program known as the Rural
Research Capacity Building Program (RRCBP)* Post program Research Spider scores for the MD
Project students and RRCBP participants were similar, with a maximum difference of +/- 0.5 for all
dimensions except applying for research funding, where RRCBP candidates had more experience. The
post-program Research Spider data are limited (n=10 or 40% missing), but nevertheless show that the
MD Project block prepares rurally based medical students to a level of research experience like that
reported by rurally-based clinician researchers.

Students described research-related skills they had learnt during the MD Project, such as generating
hypotheses and presenting an argument in a research paper. Students also described ‘soft’ skills, such
as the importance of being consistent and time management, as the most important things learned
during their MD Project.

Students were asked to share their advice for future students. These comments also refer to research-
related skills and transferrable ‘soft’ skills (Figures 2, 3 & 4).

Even if you
don't like
your project

there is
something to
learn.

Enjoy the time you
have to spend doing
other meaningfil
things...

it's that down-time
where your brain

can think through
research questions
and problems.

By the end of the project it
will look totally different to
what you imagine (it should!)
which means you've done
some serious learning and
reflection.

Figure 2: Student S5 shares advice to future MD Project students
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Make a plan and try to
stick to it, but in all
likelihood things will
change so you have to be
adaptable.

Actively seek feedback firom
multiple sources, supervisors

are great but its nice to have a
few opinions (even if it is just
grammar)

le to the librarians,
they are amazing. Talk
to your peers, the act

of talking through your
ideas can help with

writers block and you
can also get great

@ice.

LIBRARY

Figure 3: Student S6 shares advice to future MD Project students

The University of Sydney

complete it,

I think the three best aspects of the
MD project was the fact that there
was a designated time period to

the lectures that
guided us

RO,

and the milestones
although I felt they could
be spaced out better.

Figure 4: Student S23 shares advice to future MD Project students
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Staff reflection

The rural supervisors and rural clinical topic experts were invited to reflect on how the block prepares
students to be clinician researchers. All nine supervisors and two of 18 topic experts responded,
identifying curriculum, local and general strengths of the MD Project.

The structured nature of the placement with dedicated time for the MD Project, existing projects and
focused tasks with clear criteria were strengths that reflected the curriculum’s influence.

Locally, there was a strength in having a team approach which included supervision from clinical topic
experts and researchers for projects that were practical, and had local relevance and impact for
improving health outcomes. Clinician content experts provided the students with role models of
clinicians who collaborate to research and advance their practice.

Generally, the projects supported practical research skill development (collection, cleaning, analysis
and presentation of data). The team approach required organisation and collaboration to provide local
lectures and workshops that enhanced the centrally provided university lectures with local context.
The two topic expert respondents noted the value of being included in the research projects and the
support of the team approach with access to researcher skills. “Collaboration is the key in any research
and this is one of the most important behaviours [the students] can learn.”

Although we did not ask, almost everyone shared challenges. This was a short intense block with
milestone schedules that made completion or revision difficult. The short block also removed
important engagement and skill development in project design and ethics processes, and favoured
existing projects with pre-approvals. There were also practical challenges with data availability,
student time management, student engagement with the projects and the research process.

The weekly meeting of the team of local supervisors was valued as a collegiate way to problem solve
and benchmark. Supervisors recognised that they could improve their communication about student
expectations to enhance preparedness and dedication of students undertaking their MD Project in a
rural location. It was noted that the MD Project was a clear opportunity to help students understand
research and its impact and embrace or at least support it in their future.

Conclusion

We present here a model of supervision for medical students undertaking a research block in rural
locations. Rural clinical schools have fewer research academics than metropolitan schools and our
unique supervisory teams, comprising rural researchers and rural clinical topic experts, have been
successful. Students have learned both research skills and other transferable skills. Projects have
resulted in practical and academic outputs, and have given students a deeper understanding of health
care delivery in a rural context.
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What was the main aim of this program?

The program of Rural Health Projects (RHPs) run by University of Queensland (UQ) provides medical
students the opportunity to undertake scholarly research projects that encourage critical thinking and
logical reasoning — an essential part of students’ learning and development for a medical career.’3

More than 270 RHPs are conducted every year through UQ’s Rural and Remote Medicine (RRM) unit,
in over 50 rural and remote (MMM3-7) communities. Each RHP is undertaken with ~40-47 students
during a 6-week block placement, as part of the Year 3 medical curriculum (MD).

Using a Quality Improvement (Ql) framework, students develop an understanding of rural health
service delivery, while learning to work with others in improving health outcomes for the community
in which they are placed. Students collaboratively investigate a specific aspect of a chosen topic and
use scientific methods in data collection, analyses and reporting to meet a community’s ongoing
needs. Students are assessed based on their written academic reports, which aim to highlight
potential solutions or resources for the local communities, relevant to the chosen topic.

The RHPs harness the opportunity of placement at a rural site to provide the following learning
outcomes for students:

e gain an understanding of rural communities, including Aboriginal health issues and cultural
safety

e identify relevant population health issues associated with a clinical topic as it affects a rural
community
engage with relevant health professionals, organisations, patients, and carers
design and evaluate an intervention to address health-related rural issues, specific to a local
population

o apply past learning about research skills to a practical task using a quality improvement
framework
reflect upon ethical issues
gain experience collating a written academic report
obtain insight into research possibilities in the maintenance of standards and achievement of
optimum health outcomes for rural communities.

Learning Theory

The RHP approach is underpinned by a sociocultural theory.*® Students work under interactive
guidance, supervision and modelling regarding the cognitive and experiential aspects of their work,
with intensive immersion in the tasks being carried out, and rely on self-motivation, initiative and
problem-solving to achieve outcomes.
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Integration with the MD/MBBS curriculum

The RHPs are integrated with the flow of Phase 1 pre-clinical programs and fit in with other RRM
assessments and practical experiences. RHP students can apply previously taught research skills during
their learning. Students motivated to continue research after completing their RHP are referred to the
Medicine School’s Regional Clinical Research units to take advantage of other available research
opportunities.

How was the program implemented?

The RHPs are designed to be carried out within a Ql framework — a systematic formal approach to the
analysis of practice performance and effort to improve performance and patient outcomes. The
methodologies and research methods used are compliant with the guidelines of Queensland Health
and other organisations related to Ql activities.

Students undertake these projects for the services where they are placed, as ‘temporary members of
their staff working under delegation and supervision’ and are not engaged in publishable original
research. The wide variety of student placement sites, the short timeframe of the placements, and
the finding of a suitable topic in collaboration with the community only on arrival, preclude
engagement with research and ethics committees. The projects are expected to comply with the
ethical and research standards of the Human Research Ethics Committee, learned by students during
the pre-clinical years.

During the students’ time on site in a rural location, the RHPs are carried out alongside clinical teaching
and training in a rural hospital, general practice or a combination of both. Students also have the
option of conducting their project with another health-related service (e.g. community health or a
relevant non-government organisation), with an approved supervisor who can support their work.

The data, information, and practical resources the students construct for the project belong to the
health service where they are placed. The topic, and need to be addressed, is identified in conjunction
with key health providers in the local health service and community, and must be approved through
consultation and submission of a plan to the RHP Academic Coordinator, as well as endorsed for
suitability by the student’s local clinical preceptor and/or other involved stakeholders. Students can
negotiate an equivalent to a half-day per week to carry out practical tasks such as interviews,
community visits or data audits associated with the QI component of their project, with other tasks
such as literature and document review, data analysis and collation, and assembling their report
occurring outside of clinical working hours.

Assessment

Completion of the Ql investigation culminates in the presentation or production of resources for the
health service’s staff and patients, about which students can obtain feedback. The completed report,
with attachments illustrating the work done, is submitted via the Academic Coordinator to the RHP
team, who organises examination and feedback to inform a student’s future learning.

The submitted report is assessed against ten key criteria, encompassing:

e ability to present a written academic report and abstract

e understanding of health-related rural issues and the selection and overview of a relevant topic
to be investigated

e ability to plan, organise and evaluate data relating to a Ql task

e involvement with key stakeholders in the health service and community, and contribution of
practical resources or outcomes for them

e ability with critical analysis and problem-solving regards ongoing needs and solutions.
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The RHP program is an integral part of the decision-making and operational processes of the RRM
clinical unit. The RHP Academic Coordinator, employed part-time as a Senior Lecturer specifically to
fulfil this role, is responsible for leading the RHP program.

Four Level B lecturers are employed on a casual basis for the assessment and marking of the RHPs.
Recruitment for these positions uses a targeted approach to employ professionals within an
interprofessional team, with extensive rural health experience, postgraduate qualifications in a variety
of areas, experience with research or health-related projects and an interest in student teaching. This
team also has access to university staff and academic title holders from various areas of medicine and
nursing, Indigenous Health, and research, for advice and assistance, as well as collaboration with other
members of the RRM unit and designated support officers.

How has the impact of this program been evaluated?

The RHPs provide students an opportunity to gain valuable understanding of the process of Ql
research activities and develop important outcomes or resources relevant to their rural placement
communities.
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Figure 1. Number of Rural Health Projects conducted within Australia during 2011-2021.

From 2011 to 2021, more than 2,974 RHPs were conducted in rural or remote communities (Figure 1).
Most of these RHPs were conducted in Queensland (Figure 2), in small rural towns (MMM 3-5).
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Figure 2. Number of Rural Health Projects conducted within Queensland during 2011-2021.

The RHPs not only provided a practical, beneficial approach for medical students to use in their
research projects, they also addressed key issues relevant to the local communities through the
development of practical resources or important baseline information for future research.

Staff reflections

The impact of the RHPs is further described in the reflections provided by staff and students below.

‘I have been involved for well over 11 years and in that time, these projects have developed from

an essay-style report around a topic to something much more beneficial and useful to both the
GP/ medical staff and the rural community as a whole. The QI component has become more
strongly developed and the necessary research skills have been refined... Having to work the full
process, from deciding a topic, reviewing what is happening now, then working through
evidence and collected data to devise a hypothesis and recommendations is quite unique. Being
placed in rural and remote medical surrounds, gives these students a view of how to provide
good health care for patients when they do not have the easy access to equipment and
specialists that city-based practitioners do.’

‘Rural health is an area where diversity can often be overlooked, and the variety of student

projects we have seen over the years is encouraging. Another gratifying aspect of the RHPs has
been to witness the responsiveness of student work to situations affecting rural communities.
Student projects have responded to major events such as flooding or the pandemic, as well as
to more localised events impacting on specific communities. One of the greatest strengths of the
project format in my view is that it encourages students to develop a response to current
community needs and to do work that addresses the challenges of a particular place and time.
Both for the practical learning experience this provides students, and the creativity and energy
students can bring to the work being done in rural communities, the Rural Health Project is a
highly rewarding program. It has been a pleasure to see how it has developed over time and
built a body of student work which reflects the variety of rural communities and the health
challenges they experience.
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‘The program has had to evolve to keep up with the dynamic nature of the health industry. The
ways in which students see and access their target communities has evolved and so have
project outcomes to involve more innovative solutions, such as using Telehealth. For me the
most academically rewarding aspect of the program is that it helps students learn that a one-
size-fits-all approach doesn’t work in health care, particularly when you’re in rural and remote
healthcare, so they are learning to take the research and best practice evidence and to adapt
and use their local health teams to make it fit the community need, not make the community
fit the best practice research.’

‘A positive aspect of the RHP is finding most students listen and discover the complex nature
of healthcare from a patient perspective. The benefits of feedback and reflection as a result of
critical analysis are also evident in the projects.’

‘Where ‘research skills’ are concerned, there will always be diverse expectations and
motivations in student groups: for some, the program has produced a basic working knowledge
of how to apply assessment and planning of services and specific projects to their daily clinical
practice and an appreciation of different types of investigation; for many more it has motivated
an interest in extending or sharing the work they have done or being involved with original
research. Much of the Quality Improvement activity has produced pilot data or observations
which indicate areas in which more extensive rural health research could be undertaken, and
our coding over the entire life of the RHP program, of the topic choices and issues students
have chosen to address, certainly has indicated the evolving trends which would benefit from
meticulous researching.’

Student Reflections

(The program was) ‘very hands on and very diligent.... Offered great feedback and ways for
students to improve their work in the future.’

‘...there was so much of value in this feedback that just wasn’t communicated or able to be
interpreted from marked criteria alone. ... it has exposed me to a higher level of academic
rigour than I've been exposed to in this or previous degrees.’

‘I'm currently writing up two papers for a research project ongoing through...hospital.’
‘...extremely helpful and reassuring... thank you for the time and thought put into it...’

‘It was really informative and has given me a lot of pointers and directions to go into...".
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What was the main aim of this program?

In 2020, Monash University graduated its first cohort of approximately 500 Doctor of Medicine (MD)
students across Monash Australian and Malaysian campuses. A key element of transitioning from a
Bachelor of Medicine, Bachelor of Surgery (MBBS(Hons)) degree to a vertical double Bachelor of
Medical Science/MD degree was the introduction of the Year 3/B module called Research Methods in
Medicine (RMM).

RMM aims to enhance students’ research knowledge and skills, specifically in biostatistics and
research methods. It teaches complex, high-level statistical knowledge, building on foundational
knowledge gained from Years 1 and 2, whilst integrating with the current Year 3 and 4 evidenced-
based medicine clinical practice content, and preparing students for their Year 5 Scholarly Intensive
Placement (SIP) projects.

A number of challenges were identified during the design and development stage of RMM:

e Starting in 2018, there was an annual cohort of approximately 500 students

e Passing this unit was a hurdle requirement for entry into 5" year medicine for all students

e Authentic assessment and comprehensive assessment strategies were required for failing
students

e It had to be an accessible and consistent learning experience for metropolitan, rural and
Malaysian student cohorts

e It had to be flexible, with students taught whilst on clinical rotations at various sites

e It had to demonstrate to the Australian Medical Council (AMC) how this work supported the
transition for AQF 9.1

RMM was designed to address these challenges, using connectivism and a cognitive constructivist
approach.

How was the program implemented?

RMM was the first completely online component in the Monash medical degree, comprising an 11-
week program with six modules developed as interactive e-books.

For the most part students in RMM work on their projects autonomously, with the project tasks
building on the learning modules. However, as students are randomly allocated to unique datasets,
they can connect online and support each other through the scientific process, whilst not having the
same answer. Further, the online discussion boards are structured with weekly prompts that lead
directly into the weekly learning objectives and explore key topics. This encourages students to
connect online and has stimulated opportunities for robust discussion (e.g. a discussion of the variable
gender).
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Beginning in mid-February, all Year 3B medical students are enrolled into the unit and introduced to
the program via a series of introductory videos aimed at putting the unit into context with the rest of
their learning. Students are allocated two self-directed hours per week to complete a module and an
additional two hours per week to work on the corresponding section of the assessment.

The six modules are: 1) The role of statistics in health, 2) Graphical and chart representation, 3)
Quantifying uncertainty in data analysis, 4) Evaluation of statistical significance 5) Additional statistical
methods: chi-square & non-parametric methods 6) Introduction to qualitative methods.

These modules have been designed as bespoke activities and are structured so that each module starts
with a learning objective which directly links to the Check Your Learning activity at the end. Each
module is further supported with explanations and worked examples that are relevant to clinical
practice and research. Although the examples differ, there are some key concepts that link the
modules and provide an opportunity for cascading depth learning activities. In these instances, a
worked example with a concurrent student activity will bridge multiple modules to scaffold the
learning and build on previous concepts. For example, the same activity can use the same data
variables where they are defined, graphed, tabled and then analysed.

Other innovative elements of learning resources are the bespoke educational videos with H5P
guestions embedded, hands on application with the drawing of graphs, gamification of key concepts
in form of consolidation crosswords, activities that require application and data manipulation, and
interactive infographics. Student feedback of the resource has been overwhelming positive but also
informative, as it has allowed for the program’s continued improvement. A snapshot of student
feedback highlights how the design of RMM has enhanced student learning:

‘The research methods in medicine content was really clearly presented and
comprehensive. This definitely helped fill in those holes and aided me in learning and
understanding a lot more of this content. Thanks for delivering this module helping us all
get our head around the stats!’

‘...was very easy to use. The questions following each section allowed for excellent
content revision and assisted with information retention’

‘Helpful in consolidating concepts. Life-saver in understanding tricky concepts especially
in an online learning environment where it’s more difficult to reach out for assistance.
Enjoyed the extra questions to reinforce concepts!’

One of the prized outcomes of RMM is that this student learning experience was scalable, robust,
applicable and flexible in nature. These characteristics allowed the program to be adapted to other
programs, such as being incorporated into the coursework of the honours year of Bachelor of
Biomedical Science (BMS). Further, the COVID-19 pandemic saw a dramatic increased usage of these
syllabi into a number of other units at both a postgraduate and undergraduate level and across the
Faculty including BMS, Bachelor of Health Sciences, Bachelor of Public Health, other years of the MD,
Master of Public Health and Physiotherapy.

This is evidenced by the data analytics and increased uptake of all modules since 2020, with the ebooks
increasing in student views by 48-58% (see Table 1). As an example, The role of statistics in health was
viewed by 221,649 students from the 2017 pilot phase to December 2020. The learning analytics show
students returning to the materials throughout their studies and to support their learning throughout
their MD and other studies.
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Table 1: Research methods in medicine data analytics

; Student’s total Student views as a
Research Methods in Medicine Syllabus I::_te 0_ views (end percentage from the start
publication Dec 2020) of Covid-19 pandemic
1) The role of statistics in health April 2017 221,649 49%
2) Graphical & Chart Representations April 2017 163,316 49%
3) Evaluation of Statistical Significance April 2017 241,239 48% Significant
4) Quantifying Uncertainty in Data Analysis | April 2017 | 111,456 49% uprake and
5) Additional Statistical Methods: Chi-square | May 2017 89,569 student views
& Non-Parametric Methods 58%
6) Introduction to Qualitative Research Feb 2018 91,245
Methods 57%

This increase in usage is consistent with the positive feedback received from colleagues who have
eagerly adopted these resources into their programs:

‘I wanted to get in touch as | am using your modules from "Research Methods in
Medicine" in the X this year to support the student's understanding of biostatistics. The
modules themselves look really clear and engaging and | am particularly impressed by the
functionality to display the content in a dyslexia friendly font. Thank you for making this
resource and | will let you know how the students go as they work through the modules
this semester.’

Assessment — Application, interpretation and working with data

The RMM assessment strategy was aligned and developed alongside the learning resources, allowing
students to work on it progressively as they completed each module.

The major assessment task is called The Sunnyville Report, which consists of 43 questions that require
students to use the different skills they have developed, such as data description, an understanding
of sampling, simple to complex calculations, graphing, use of statistical software and interpretation of
the findings, all built into an online quiz platform to allow for automatic marking (see Appendix 1:
Example of assessment questions).

Sections of the report are complete with bespoke videos that link back to the learning resource as a
lesson plan, and the questions directly link to the learning objectives of the modules. The learning
outcomes of the assessment ensure students will be able to:

e demonstrate an ability to present data clearly and interpret its results

e conduct and show workings, where appropriate, for various statistical tests

e describe the epidemiological foundations for obtaining the data

e generate and interpret results based on various statistical tests and public health tasks.

Students are randomly allocated to one of ten different datasets but have the same question set.
Different datasets ensure that students need to be confident when choosing, creating/applying and
interpreting their results. It also allows the students to support each other, as can been seen with
high-level questions being asked on the discussion boards on the Moodle site.

The Sunnyville Report is a form of experiential learning, as gamification is used with a strong narrative
to ensure that the research task is exciting, engaging and is a problem that must solved. The
assignment takes approximately 10-12 hours to complete and is approximately 2,500-word equivalent
in length, with a focus on data analysis, calculations and reporting of findings. It is designed in a
manner that allows students to receive their overall mark and feedback on each question, as per the
marking criteria provided on the learning management system Moodle.
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How has the impact of this program been evaluated?

RMM was supported by the Faculty of Medicine, Nursing and Health Sciences and received funding
through a competitive internal learning and teaching grant entitled Evaluating the development of
research knowledge and skills.

The aim of this project was to 1) develop the content material and then 2) evaluate the RMM program
by assessing research knowledge and skills among the new MD student cohort. Students were asked
to complete a before and after questionnaire with thirteen sections covering domains beyond the
RMM program, to identify gaps in student learning. The research team is currently validating the
guestionnaire, however preliminary results have shown that skills in research methods require specific
learning, with students benefiting from the structure of the program and activities of the RMM.

RMM is well suited for the asynchronous learning environment, as it is fully online with a quiz-based
assessment which is feasible for large student cohorts in different locations while completing their
clinical placements. Importantly, student engagement with the module has been demonstrated by
students returning to the resources throughout their studies.

APPENDIX
Appendix 1: Example of assessment questions

Section B: Conducting statistical tests

Step 3c: The correct interpretation of your 95 % Confidence Interval from the previous question is: (Fill in the gaps)

This interval ¢ |thevalueof| ¢ | soit + | statistically significant

Step 4: You need to write a conclusion paragraph about your statistical conclusions (4 points, 1 mark each)

[— : NE

Watch on (@ YouTube
7}

Great news the Council of Sunnyville has found your preliminary results very valuable.

However, let's look at the data closer in this next section.

Interpret the p-value calculated in the previous question.

Select one:
Because the p-value is greater than 0.05, the null hypothesis is not rejected. There is a difference in the odds of having a slow reaction time among males and females.

®

Because the p-value is greater than 0.05, the null hypothesis is rejected. There is a difference in the odds of having a slow reaction time among males and females.
Because the p-value is greater than 0.05, the null hypothesis is rejected. There is no difference in the odds of having a slow reaction time among males and females.

. Because the p-value is less than 0.05, the null hypothesis is not rejected. There is no difference in the odds of having a slow reaction time among males and females

Because the p-value is greater than 0.05, the null hypothesis is not rejected. There is no difference in the odds of having a slow reaction time among males and females.

b
c

d

e Because the p-value is less than 0.05, the null hypothesis is rejected. There is no difference in the odds of having a slow reaction time among males and females.
f

q. Because the p-value s less than 0.05, the null hypothesis is rejected. There is a difference in the odds of having a slow reaction time among males and females.
h

Because the p-value is less than 0.05, the null hypothesis is not rejected. There is a difference in the odds of having a slow reaction time among males and females.

Reference

1. Australian Qualifications Framework Council, Australian Qualifications Framework, 2nd Edition, 2013. p.
59.

Research in the Medical Curriculum: Volume 2 page 25



Medical Deans

A USTRALIA AND NEW ZEALANTED

Driving student engagement in research through a revitalised
online journal club

UNIVERSITY OF WOLLONGONG

Team Members

Megan Kelly, Lecturer: Medical Sciences, RCA Phase 1 Lead

Susan Thomas, Senior Lecturer: Academic Lead, Research, Mind the Gap
Christine Metusela, Senior Lecturer: Public Health

Diane Harland, Lecturer: RCA

Kylie Mansfield, Associate Professor: Director of Curriculum

Judy Mullan, Professor: Academic Director Research

All members of Graduate School of Medicine, Faculty of Science, Medicine & Health.

What was the main aim of this project?

Journal clubs are a mainstay of medical education: they are a practical and collaborative way to
improve content knowledge and promote evidence-based medicine;* they play an important role in
developing students’ ability to critically appraise the literature and research methodologies?; and they
help students recognise the importance of keeping up to date with the medical literature to help
inform their future clinical practice3. Journal clubs also facilitate group discussion with peers, which is
a valuable addition to the scholarship of teaching and learning®.

A recent study of the prevalence and implementation of journal clubs within Australian medical
schools found that over 80% of schools held journal clubs as part of the curriculum, though the
majority were held during later-stage clinical years and tended to be clinician-led®.

The COVID-19 pandemic provided a stimulus to restructure the journal club format. The new virtual
journal club format delivered through this project was designed to be student-centred, with students
encouraged to lead their session and drive interaction with their audience. Also, it capitalised on the
idea that introducing and engaging students in journal clubs earlier in their medical education may
help to increase and maintain an ongoing interest in and understanding of research and its role in
medicine.

Integration with the curriculum

Research and critical analysis (RCA) content is integrated into the curriculum in each of the four years
of the graduate MD program at University of Wollongong®®. Development of this award-winning RCA
program’ was based on the frameworks of Miller’s pyramid® and Boyer’s domains of academic
scholarship®.

RCA principles taught in the first 18 months of the MD program (Phase 1) are delivered in large group
sessions and practiced through small group journal club presentations (see Figure 1, below). The
journal club presentations align with the lecture content to ensure that students can build on this
knowledge through interpretation, application and demonstration of skills. Group journal club
presentations provide the students with one of their first opportunities to apply their skills and reflect
on their skills development by receiving structured feedback on the task.
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Phase 4 .
., ) Performance in
Individual case report, presentation, .
professional reflection practice

Phase 3

Research project (proposal, literature
review, report, presentation)

Demonstration

Phase 2

Critical appraisal of drug ad.,
evidence-based practice

Interpretation /
Application

Phase 1

Journal club
Literature review
POEM report

Factual recall

Figure 1. Research and critical analysis (RCA) assessment tasks over the four Phases, as aligned with the
framework of Miller’s triangle. POEM: patient-orientated evidence that matters. Figure adapted from7 Mansfield
etal., (2022).

The key learning outcomes of the journal club address five of the nine RCA Learning Outcomes, as
defined in Table 1.

Table 1. Learning outcomes for the research and critical analysis (RCA) content across the four-years of the
Graduate Medicine course at UOW and those that align with outcomes of the journal club task.

RCA Learning Outcomes Journal Club

RCAO1 Locate & access scientific & clinical information N4

RCA02 Critically evaluate & utilize information for solving problems and making evidence- N
based decisions relevant to the health of individuals &/or populations

RCAO03 Explore improved solutions/practices for positive organizational, social & cultural

change
RCAO4 Explain health services, social determinants of health & the burden of disease N
RCAO5 Appropriately interpret, appraise & use statistics & data v
RCAO06 Recognise appropriate research methods/study design & interpret results N
RCAO7 Set & test research hypotheses &/or research questions
RCAO08 Apply evidence-based medicine & clinical guidelines
RCA09 Explain primary, secondary and tertiary prevention of disease

What changes were implemented?

Prior to the COVID-19 pandemic a traditional in-person journal club format was employed, which
involved a non-assessable task and voluntary attendance. As part of these sessions, Phase 1 medical
student groups were encouraged to critically appraise an article selected by an academic staff
member, which focussed on the RCA principles and the body system block being taught at the time.

Student groups presented a critique of their assigned articles to their peers during a casual lunchtime
journal club session, as is traditional in many medical and educational institutions. Academics involved
in the journal club often commented that while the presenting students engaged with the task, there
were very few other students attending to watch and engage with the presentations, so that little to
no discussion was generated following the presentation. Additionally, feedback from students
suggested it was considered a low-priority activity.
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The new virtual journal club format developed during the COVID-19 pandemic was devised to be an
interactive space where discussion was encouraged. A safe and supportive environment was
established through appropriate questioning and positive encouragement from participating
academics. Students were also guided through an information session about the task and how to give
respectful and constructive feedback when engaging in discussion.

The journal club presentations became an assessable component, with clear learning objectives. It
was anticipated that this would encourage greater peer interaction, collaboration and student-led
learning.

A marking rubric was designed to assess each group presentation against a range of RCA learning
objectives. Based on the rubric, grades of ‘excellent’, ‘satisfactory’ or ‘unsatisfactory’ were awarded
by attending academics for the following activities of the groups: literature searching skills and
selection of an appropriate article; appraisal of the study design and research methods; appraisal of
the results and discussion; appraisal of the strengths and weaknesses of the study; articulation of the
implications for clinical relevance. This change was based on the premise that the use of a structured
critical appraisal is integral to running a successful journal club.?® Presentation skills were also assessed
as part of the rubric and a student peer assessment score incorporated to encourage all students to
contribute equitably to the group work, knowing that their contribution would be rated by other group
members.

How was it delivered?

Students were assigned a tutorial group for their regular activities in Phase 1 and these same groups
were utilised for their journal club task. Each group was given a topic incorporating a methodology or
analysis technique relevant to RCA principles and aligned with the RCA content being delivered at
large group teaching sessions during the period. Students were advised to search for a recent and
appropriate article, clinically relevant to the current medical case being examined and addressing the
appropriate RCA principles. This facilitated the development of their literature searching skills within
a confined topic, and increased student ownership and interest in the task.

The assessment criteria aimed to build an understanding of how to apply medical literature to
evidence-based medicine and assess its clinical relevance. Two Phase 1 RCA academic leads attended
each of the virtual journal club presentations to maintain consistency in marking and student
feedback. A guest academic also joined each journal club presentation to provide additional
perspectives and act as a third assessor.

How has the impact of this project been evaluated?

Specific goals for the reinvigorated and restructured journal club were to: increase students’ research
and critical analysis skills; improve attendance and peer interaction; and increase engagement with
learning about evidence-based medicine. To evaluate the effectiveness of the journal club, student
assessment marks, student reflections and staff reflections were considered.

Overall, student presentations were assessed to be of a high standard, demonstrating a deep
understanding and strong engagement in the assigned topics. Further, discussion was greatly
improved, with students asking numerous questions and the full hour allocation (30-minute
presentation and 30-minute discussion) was often used due to the vigour of the discussion — in
contrast to previous iterations which routinely ended following the 30-minute presentation.

Student reflections

Student reflections, via an anonymous online survey and spontaneous email feedback, indicated the
achievement of the goals for the virtual journal club.

Students were asked whether attendance at journal club increased or improved their confidence over
a range of research and critical analysis skills, such as: searching databases and finding relevant
literature, understanding methodology, biostatistics, and interpretation of results. They were also
asked to reflect on what they found useful about journal club and possible session improvement. Over
one third of the cohort responded to the survey (37%).
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Attendance was increased with the new online approach. While attendance at the nine journal club
sessions was not compulsory, 44% of respondents self-reported attendance at 7-9 sessions and 78%
attended more than half of the sessions (5-9). Online attendance counts across the sessions were on
average 58% (+18%; range 28% - 85%), with the lower attendances being near exams. Most feedback
on improvements to journal club related to attendance and, specifically, the timing of presentations
to reduce impact on schedules near exam periods, or the desire for in-person or hybrid delivery of
journal club.

Increasing peer interaction and providing a forum for discussion about research was another goal
achieved by the reinvigorated journal club. Students overwhelmingly reported that they enjoyed the
interaction with peers during journal club (70% agreed) and that it was an engaging way to learn about
research and critical analysis (93% agreed), see Figure 2 below. Students who attended less than half
of the journal club sessions reported a lower level of enjoyment in peer interaction.

A.

m Agree
m Neither Agree nor Disagree

Disagree

Figure 2. Students reflected positively on their engagement with the journal club, survey responses shown for
the questions

A. “l enjoyed the interaction with peers during journal club”
B. “I found the Journal Club presentations an engaging way to learn about medical research and
critical analysis”. Results averaged from n=28 responses (37% of cohort).

Research in the Medical Curriculum: Volume 2 page 29



University of Wollongong

Table 2. Student and staff reflections on the updated journal club activity.

Engagement with journal club increased engagement with course content
1 Email “(1) have thoroughly enjoyed the sessions, content and Journal clubs have been a lot of fun!..”
Application of appraisal skills to learning critical appraisal

2 Student20 “The actual task of critically analyzing the article & breaking it down to present it. Helps a lot with understanding
critical analysis (which is a tricky thing to do)”

Benefits of peer-learning

3 Student07 “Working together and having stronger people who knew more about research teach me how to do it.”
4 Student15 “Collaborating with peers and also researching for relevant articles and learning how to analyse them”
5 Student25 “..seeing how my peers unpacked these studies and evaluated them was very helpful.”

Benefit of structured rubric
6 Student10 “The structured feedback about the level of depth we needed to go into for our presentation. | felt that having that
feedback confirmed the importance of the amount of time we needed to spend on preparing the information.”

7 Student17 “using the marking criteria as a critical guide to reviews”
Supportive and engaging environment to promote depth of learning

8 Student03 “(I enjoyed) The way that everyone and our CBL tutor engaged to help everyone get a really good understanding of
what was going on.”

9 Academic01l  “Students’ demonstrated a deep learning given the content was very current and had real-world clinical relevance
to them. (This) possibly improved their motivation and consequent engagement. Students in the audience were
asking questions and these were answered very well by the students presenting.”

For all RCA skills examined, over 50% of respondents agreed that their skills had improved (Figure 3).

My confidence in searching scientific databases to find peer-
reviewed studies has improved.

My understanding of different research methods (e.g RCTS, cohort
studies, qualitative studies, economic analyses studies, systematic
reviews and meta-analyses) hasimproved.

My confidence in understanding different statistical tests presented
in medical research has improved.

My confidence in interpreting results presented in research articles
has improved.

My confidence in determining the clinical importance of results from
research articles has improved.

| feel more confident about preparing and delivering a presentation
for peers and academic staff, which critically appraises medical
research.

My motivation to read more primary articles in my own study has
increased

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mAgree M Neither Agree nor Disagree Disagree

Figure 3. Student evaluation of their skills following participation in the journal club sessions (data represents
average of n = 28 responses: 37% of the cohort).
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The increased confidence in RCA skills was apparent, regardless of prior level of research experience
or how many journal club sessions were attended, suggesting that the completion of the task ensured
students developed and applied many of the required skills (Quote 2, Table 2). Student-led learning
and peer collaboration was a large component of this skill development, and several students
reflected on the benefits of peer learning when undertaking the task (Quotes 3, 4 and 5, Table 2). The
structured rubric used to assess the journal club appraisals was also highlighted as a useful tool in the
student reflections (Quotes 6 and 7, Table 2).

The effectiveness of journal clubs can also be evaluated by measuring changes in reading habits of
participants!®!, Student reflections demonstrated that in addition to increased confidence in their
critical appraisal skills, 60% of students agreed that their motivation to read research articles had
increased following journal club participation (Figure 3).

Staff reflections

Staff discussions occurred regularly during implementation of the new-format journal club program.
Staff agreed that students were more engaged with the new group presentation assessment task and
that the interactive format was of benefit to their skills and understanding. Because groups were
meeting regularly as part of their ongoing tutorials, they often incorporated their journal club
preparation into their group meetings and discussed concepts with their tutors and RCA facilitators.
This increased engagement was demonstrated in the depth of knowledge displayed by the students,
both in the construction of their appraisal and the discussion of questions raised following the
presentation, which was of an exceptional standard. This was acknowledged by both staff and
students as a positive outcome following journal club (see quotes 8 and 9, Table 2).

Academic staff engagement with journal club also increased, with all academic staff attending at least
one session and some staff attending additional sessions to support students they tutored or out of
personal interest in the topics. This further fostered a sense of comradery and collegiality with the
students. While it was not specified in the marking criteria, each student group spontaneously
incorporated entertaining and original components to their talk, with students dressing up in formal
or themed attire, having special thematic slides, polls, quizzes and animations in their presentations,
and one even producing an entertaining video demonstrating some important concepts from their
research topic. It was evident that these efforts to engage the audience were successful and built up
over time.

Conclusion

The development of a supportive and interactive environment for an assessable online journal club
resulted in students overwhelmingly agreeing that it was an engaging way to learn about research.
There was increased student attendance and engagement, both with the new format journal club
sessions and the RCA course content generally. Learning outcomes for RCA content were detailed in
the marking rubric and the survey of student confidences was mapped to these outcomes. Students
rated their confidence in critical appraisal skills as having improved following their participation in
journal club across all RCA appraisal and interpretation components including literature searching,
methodology, statistical analysis, interpretation of results, discussion, and clinical relevance.

One of the key learning outcomes for the journal club was to facilitate discussion and debate of
evidence-based medicine and to encourage an appreciation for research. Students reported that their
motivation to incorporate research literature into their regular studies had also increased. Further,
both students and academics acknowledged the depth of knowledge displayed within the
presentations and the high standard of discussions that were generated.
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What was the main aim of this project?

The overall aim of the Sydney Medical Program’s MD Project is to teach students the basic tenets of
medical research through a hands-on research project experience. During the project, students
develop key research and generic skills, including self-motivation, time management, organisation
problem-solving, and building relationships in clinical or research laboratory environments.

The University of Sydney introduced a new postgraduate Doctor of Medicine (MD) Program in 2020,
including a new format for the compulsory, individual student research project now runin a
dedicated block in Year 3. With the renewal of the MD curriculum, we had the opportunity to revise
our MD Project and address a key concern previously raised by both students and supervisors: the
lack of a dedicated time for the MD Project’?.

The pre-2020 MD Project was very successful, but the students were required to complete their
projects in their own time on top of the rest of the curriculum. Competing learning priorities meant
project milestone assessment tasks acted as extrinsic motivators and barriers to overcome, instead
of activities that meaningfully contributed to student learning?®. Thus, with the introduction of the
new MD curriculum, a 14-week block in Year 3 was quarantined for completing the MD Project.

Learning theory underpinning the project

The pedagogical framework for the MD Project employs active, experiential, project-based learning
in a research context, with individual projects being supervised by academic or clinical staff mentors
or mentoring teams. Throughout the MD Project block an additional series of workshops on various
research methods, literature search strategies, statistical analysis, scientific presentations and
scientific writing is provided to support the student projects.

The MD Project is scaffolded with milestone tasks that guide the students through the research
process, from project planning to the submission of a scientific report.

Milestone Tasks
Project proposal and appraisal of the ethical considerations

Literature search strategy and literature review

Final project Plan

Draft results and final reports

Oral presentation of the project and findings

A NP IWIN|F

Written scientific report
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Integration with other components of the MD curriculum

The MD Project is a key component of the vertical curriculum theme of Research, Evidence and
Informatics, which runs throughout the four-year MD Program. Research methods and research
ethics are taught in Year 2, along with evidence-based medicine, where students are taught to be
effective users of medical research knowledge. The MD Project then requires the students to do the
research and puts them on the pathway to future development of independent research capabilities.

Learning outcomes

The learning objectives of the MD Project are listed below:

MD Project Learning Objectives

1 | Formulate a research question, hypothesis, or issue for investigation

Identify, obtain, and integrate existing knowledge relevant to the research question or hypothesis

Organise and conduct a research project

2
3
4 | Collect and analyse data and logically present the findings
5

Prepare a scientific report that draws appropriate conclusions from the findings, recognises the
strengths and limitations of the design and methods of the project and considers the findings
considering current knowledge in the area

How was the MD Project implemented?

The University of Sydney MD Program has about 300 students per year. In Year 3, students
undertake an individual research project on any topic related to health or medicine. Project data
may be quantitative, qualitative or mixed methods, and a wide scope of project types are accepted,
including:

e narrative, scoping or systematic literature review

e study from inception to completion, in laboratory, clinical, public health or other fields
e project centered on development of a product (e.g. an educational video)

e project using publicly available health-related data

e developing a study protocol and ethics application.

The MD Project team is comprised of several academics and education support staff. Projects are
delivered at nine locations across NSW, including urban and rural clinical schools and affiliated
research institutes. This involves recruitment of 150+ research supervisors, ~10 research co-
ordinators and a further ~10 education support staff. The MD Project team oversees the recruitment
for all projects and the allocation of students to their projects.

General information about the MD Project Program is available to students from commencement of
the MD Program. Students in Year 2 are then introduced to the MD Project by the MD Project team
staff via information sessions and online Q&A sessions. Project topics are posted for students to
select from, with projects allocated according to student preference. All information about the MD
Project is presented on a dedicated Canvas website that students and supervisors can access.

Many of the projects require human or animal ethics approvals. All ethics approvals are the
responsibility of the research supervisor, however the MD Project team ensures that these are in
place before the MD Project block. The MD Project team can also advise research supervisors on the
basics of ethics applications, study design and statistical analysis.
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Assessment of learning objectives

The MD Program has programmatic assessment, thus the milestone tasks, the final scientific report,
and professionalism and engagement with the project are all included as data for the programmatic
assessment process. Submitted tasks graded borderline or not meeting standards require revision
and resubmission.

Detailed rubrics are available for all the assessed tasks and they are all mapped back to the stated
learning objectives. The final assessment task is a 3000-word written report in the form of a
scientific paper. These reports are assessed by academic staff with no conflicts of interest using a
standard rubric, and students receive feedback on their reports from a minimum of two assessors.
The final report marking is a large undertaking involving co-ordination of around 200 academic
assessors.

How has the impact of this project been evaluated?

We ran the first 14-week MD Project in Jan-Apr 2022. Research skills attained by students were
assessed by survey at the beginning and then again at the end of the block, using the Research
Spider3. The data show the students perceive a significant improvement in their research skills across
all domains, except applying for research funding, which is outside the scope of the MD Project
(Figure 1).

MD Project Research Skills

—--Pre  ——Post Question 1. Generating research
ideas
5.0
Question 10. Applying for 45 Question 2. Writing a research
research funding protocol
4.0
3.5
3.0

Question 3. Using qualitative
research methods

Question 9. Finding relevant 2.5
literature 20

.5

Question 8. Critically reviewing

the literature Question 4. Publishing research

Question 7. Using quantitative Question 5. Writing and
research methods presenting a research report

Question 6. Analysing and
interpreting results

Figure 1. Students’ self-reported research skills in ten research skill areas pre and post the MD Project. Likert
Scale of 0 (no experience) to 5 (highly experienced), n=182, P<0.0001, paired t-test.
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Student reflections

There were about 30 different research and generic project-related skills cited by students as
important skills they learnt by completing the MD Project. Students report that the top three skills
they learnt during the MD Project were searching and reviewing the literature (15%), time
management skills (9%) and scientific writing skills (8%). They report having a better understanding
of the overall research process, statistical and other data analyses, and are upskilled in the use of
software that supports research.

A selection of quotes on the best things learnt during the MD Project:
o “Developing familiarity with many aspects of the research process as a whole”
o “The opportunity to do a project that involved so much hands-on experience”
o “The importance of effective time-management and planning when conducting a research
project”
o “The importance of effective communication and collaboration with other members of a
research team to ensure that goals are met”.

Staff reflection

The supervisor reports on their students at the conclusion of the 14-week project block were
resoundingly positive, many reporting their students were outstanding, highly engaged, dedicated to
the project and progressed well with the project and learning research skills. When asked to give
general feedback on their student’s overall performance in the MD Project, Supervisors reported:

o “My student was engaged with the research project and showed an eagerness to learn and
develop their research skills.”

o “My student posed thoughtful research questions and listened carefully to advice provided
by myself and others. It has been a pleasure working with them on this project.”

o “My student has shown outstanding levels of commitment, professionalism and tenacity
during this project. They clearly became invested in the relevance and importance of the
work.”

Project outputs

A number of students have published or intend to submit their project findings for peer-reviewed
publication, or present their results at national or international conferences. These are very
desirable outcomes but are not required for the MD Project.

Conclusion

Overall, the compressed timeline of the new MD Project was beneficial, as we retained the learning
gains and avoided the stop-start progress of the previous MD Project Program. Both students and
project supervisors reported a positive experience and that students attained both research and
project management skills.
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