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Abstract
With the development of primary healthcare in China, nearly 400,000 general
practitioners will be trained in the coming decade, among which the cultiva-
tion of competent general practitioners is of paramount importance. This re-
quires general practice educators to explore numerous evidence-based concepts,
methods, and contents for general practice education that are suitable for the
Chinese context. Currently, the quality of domestic general practice education
intervention research is poor, and most general practice education faculty and
researchers still lack relevant training in education intervention research. This
article aims to introduce the process of general practice education intervention
research: from design to publication, dividing the research into four phases
with a total of 13 steps. The four phases are research preparation (generat-
ing research inspiration, literature review, integrating theoretical/conceptual
frameworks, refining research questions), research design (trial design, inter-
vention measures, outcome evaluation), research implementation (establishing
research teams, securing research resources, applying for research ethics, project
implementation), and publication and evaluation phases (article writing, reflec-
tion and evaluation). The goal is to provide research methods and ideas for
general practice education researchers and practitioners to conduct education
intervention research, generate high-quality educational research “evidence”,
and further improve the quality of general practice education and training to
cultivate competent general practitioners.
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Abstract: With the development of primary care in China, nearly 400,000
general practitioners will be trained in the coming decade, making it crucial to
cultivate competent GPs. This requires general practice educators to explore nu-
merous evidence-based educational concepts, methods, and content suitable for
the Chinese context. Currently, the quality of educational intervention research
in China is poor, and most general practice faculty and researchers lack relevant
training in educational intervention studies. This article aims to introduce the
process of conducting general practice educational intervention research from
design to publication, dividing the research into four stages comprising 13 steps.
The four stages are: research preparation (generating research inspiration, litera-
ture review, incorporating theoretical/conceptual frameworks, refining research
questions), research design (trial design, intervention measures, outcome evalua-
tion), research implementation (establishing a research team, securing research
resources, applying for research ethics, project execution), and publication and
evaluation (article writing, reflection and evaluation). We hope to provide re-
search methods and ideas for general practice educators and practitioners to
conduct educational intervention studies, generate high-quality educational re-
search “evidence,”and further improve the quality of general practice training
to cultivate competent general practitioners.
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Introduction
To strengthen the primary healthcare service system and promote tiered di-
agnosis and treatment, cultivating competent general practitioners is essential.
The 2018 State Council’s “Opinions on Reforming and Improving the Train-
ing and Incentive Mechanisms for General Practitioners”states that by 2030,
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there should be five qualified GPs per 10,000 urban and rural residents, mean-
ing China will train 400,000 GPs in the next decade [1]. However, China’s
general practice started relatively late, and its training systems, concepts, and
methods mostly draw on international experience. Combined with China’s
unique healthcare service system and cultural traditions, the effectiveness and
applicability of these approaches remain uncertain. Medical education has grad-
ually evolved from theory-based teaching to evidence-based teaching, requiring
educators to fully consider the evidence level of training methods and provide
students with the best evidence-based medical education [2]. Educational inter-
vention research in medical education can provide reliable evidence for teaching
practices. Educational interventions primarily involve adopting new training
programs, curriculum models, or teaching methods to purposefully and sys-
tematically implement educational practices, thereby reforming old educational
systems or practices and improving teaching effectiveness [3]. With the rapid
development of general practice education, it is necessary not only to learn from
international GP training experience but also to conduct high-quality general
practice educational intervention research domestically to generate more educa-
tional research “evidence”for evidence-based educational practice.

However, many researchers view medical education research as a“soft”science,
resulting in insufficient rigor and scientific validity in study design. A systematic
review of medical education research showed that included studies were gener-
ally of poor quality, lacking clear methodological descriptions, control groups,
or institutional review board approval [4]. Another scoping review of general
practice education research confirmed that most studies needed methodologi-
cal optimization, with 23% of quantitative studies using pre-post tests, nearly
half using questionnaires as the primary data collection method, and only 10%
employing randomized controlled trials [5]. Inadequate research design reduces
study validity and limits the generalizability of educational outcomes.

This article aims to introduce the four stages and 13 steps of general practice
educational intervention research from design to publication through literature
review and the authors’practical experience, providing research methods and
ideas for general practice educators and practitioners to conduct educational
intervention studies.

1.1 Step 1: Generating Research Inspiration

Generating research inspiration is the first step in constructing research ques-
tions. On one hand, general practice education researchers can obtain inspira-
tion by reading extensive literature on general practice or education and par-
ticipating in academic conferences [6]. On the other hand, the most important
source of inspiration comes from the practical experiences of general practice
educators [7,8]. General practice educators and practitioners continuously en-
counter various clinical problems and teaching dilemmas, and are exposed to
new concepts and methods that help cultivate GP trainees, such as narrative
medicine, shared decision-making, and simulation-based training, all of which
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can provide valuable research directions.

1.2 Step 2: Literature Review

Once research inspiration or questions emerge, literature review helps re-
searchers establish a comprehensive and clear picture of the current research
landscape in their area of interest, identify research gaps, and avoid duplicating
others’work. Simultaneously, researchers can learn from other scholars’expe-
riences during the literature review process, such as trial design, intervention
methods, assessment tools, and data analysis [9], to further develop their own
research plans through learning and comparison.

1.3 Step 3: Incorporating Theory/Conceptual Framework

In educational intervention research, the theoretical/conceptual framework is
akin to pharmacological mechanisms. Researchers must not only clarify whether
the intervention produces effects but also use various theoretical/conceptual
frameworks to guide intervention design and explain the reasons for effective-
ness when publishing their research [10]. This represents the most significant
difference between educational research and clinical research. Previous general
practice education research and publications often lacked theoretical/conceptual
frameworks [11]. Two reviews of literature published in major medical educa-
tion journals in 2007 and 2019 indicated that nearly half of the papers lacked
explicit theoretical or conceptual framework support [5,12], seriously affecting
the rigor of research design in general practice education and constraining the
generalizability and application of research findings.

Bordage et al. described theoretical/conceptual frameworks as “ways of think-
ing about problems or research, or methods of presenting complex relationships
between things,”primarily comprising educational theories (e.g., deliberate prac-
tice), models (e.g., Kolb’s learning model), or practice principles developed
based on observation or empirical research [13]. Using theoretical/conceptual
frameworks in research can help clarify the nature of problems, guide the de-
velopment of potential solutions or interventions, and help peers or readers
quickly understand the research foundation and assumptions, facilitating the
generalization and application of research findings [14]. In educational research,
theoretical/conceptual frameworks function like different “spotlights,”reflect-
ing and emphasizing certain aspects of research questions and presenting only
partial objective reality [13]. For example, for a study aiming to “improve GP-
patient communication skills,”behaviorism emphasizes psychological strategies
and practice evaluation, constructivism emphasizes steps for knowledge and skill
acquisition, while social learning theory focuses on interactions between teach-
ers and students or among students [15]. Therefore, well-designed educational
intervention research often develops based on conceptual frameworks to enhance
research rigor [6].

During design, researchers can use either a single conceptual framework or multi-
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ple frameworks to achieve more ideal intervention effects. This article lists three
commonly used conceptual frameworks in general practice education research
for researchers’understanding and reference (see Table 1 ).

Table 1 Examples of Theory/Conceptual Frameworks in General
Practice Educational Intervention Research

Theory/Conceptual
Framework

Theoretical
Content

Application in General
Practice

Reflective Learning
Theory

Reflective
learning
strengthens
learning effects
through reflection
on the learning
activity process.
Reflection is the
process of
re-examining one’
s own thinking
processes and
results. Reflection
in learning, like
biological
organisms
digesting food
and absorbing
nutrients, is
irreplaceable.
Contemporary
constructivism
holds that
learning requires
construction in
activities,
requiring students
to continuously
reflect on,
generalize, and
abstract their
activity processes.

Shaughnessy et al. introduced
continuous reflective practice
into a family medicine
residency program. They
organized residents to
conduct reflections and
documentation on clinical
practice three times weekly,
and conducted qualitative
research through focus
groups to enhance residents’
self-development capabilities
[16].

chinarxiv.org/items/chinaxiv-202208.00099 Machine Translation

https://chinarxiv.org/items/chinaxiv-202208.00099


Theory/Conceptual
Framework

Theoretical
Content

Application in General
Practice

Community of
Practice

Knowledge,
community, and
practice are the
three major
elements of a
community of
practice.
Characterized by
members with
similar identities
or interests who
learn, apply, and
create knowledge
together under
common goals. In
practical learning,
the community
shares common
beliefs and
understanding,
conducts practical
activities through
communication
and negotiation,
ultimately
forming exchanges
and cooperation,
sharing resources,
helping each
other, acquiring
knowledge, and
then having the
ability to apply
knowledge in
practice.

Malaty et al. had family
medicine residents form
clinical practice teams to
learn clinical practice
management and use patient
clinical data to improve
diagnosis and treatment
quality. Researchers regularly
provided team management
data and conducted quarterly
teaching seminars where
medical directors and
resident faculty provided
education on how to improve
such indicators through
institutional processes,
ultimately evaluating various
aspects of residents’
knowledge and abilities [17].
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Theory/Conceptual
Framework

Theoretical
Content

Application in General
Practice

Adult Learning
Theory

Adult learning
theory examines
learners’
psychological
characteristics
and behavioral
needs from an
adult perspective.
Adult learners are
based on existing
experience, have
clear self-concepts,
and therefore
their learning is
problem-centered,
need-oriented,
and driven by
intrinsic
motivation. China
has strengthened
research and
application of
transformative
learning theory in
medical education
in recent years,
aiming to help
students
transform
themselves
through learning.
From the
perspective of
adult learning
theory, greater
emphasis is placed
on cultivating
students’
autonomous
learning and
critical thinking
abilities and
habits.

Based on adult learning
theory, the University of
Alberta designed a two-year
family medicine residency
training program. The
rotation curriculum covered
23 core topics in family
medicine; the learning
process also included a series
of group activities such as
problem-based learning
modules, journal clubs, and
exam preparation meetings.
Finally, the entire teaching
and training program was
evaluated through
multi-source methods [18].
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Theoretical/conceptual frameworks in educational intervention research typi-
cally originate from education, psychology, or even sociology. The vast and
often obscure theories or models can intimidate novice researchers. We recom-
mend conducting systematic searches on relevant topics to understand and learn
from conceptual frameworks used in previous research before selecting one. Of
course, collaborating with experienced education researchers is a shortcut. Addi-
tionally, we recommend reading“Introduction to Medical Education Research”
[19], which provides detailed discussions on various commonly used theoretical
models in education research.

1.4 Step 4: Refining Research Questions

Transforming research inspiration into good educational intervention research
questions is challenging. Researchers can use the PICOT format from evidence-
based medicine to help general practice educators formulate clearer and more
refined research questions. PICOT includes Population, Intervention, Com-
parison, Outcomes, and Timing [20]. For example, our research question is:
“Compared with communication theory courses (C), can communication train-
ing salons based on the Calgary Guide (I) improve the outpatient consultation
communication skills (O) of second-year general practice residents (P) after 3
months (T)?”The FINER criteria are commonly used to evaluate the quality
of constructed research questions, including Feasible, Interesting, Novel, Ethi-
cal, and Relevant [21]. Relevance means the research question should be closely
related to general practice teaching practice and aim to solve current difficul-
ties and challenges in general practice education. Through these two methods,
research inspiration can gradually be refined into specific, answerable, and prac-
tically innovative educational research questions.

2.1 Step 5: Research Trial Design

Once the research question is established, an appropriate study design must
be selected to validate the effectiveness of the educational intervention method.
Five common study designs are used in general practice educational intervention
research: single-group post-test, single-group pre-post test, controlled pre-post
test, randomized controlled post-test, and randomized controlled pre-post test.
Educational research should use the same rigorous scientific standards as clin-
ical research, while considering the advantages and disadvantages of specific
designs in educational research. The actual design choice should be based on
the research question, population, and resources. We will elaborate on the ad-
vantages and disadvantages of each design method with examples (see Table 2
).

1. Single-group post-test: Data collection occurs at the end of the educa-
tional intervention. The main advantages are simplicity, cost-effectiveness,
and ease of operation, allowing rapid acquisition of training feedback, mak-
ing it common in medical research. With only one data collection point,
participants invest relatively less time, and data analysis is straightfor-
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ward [22]. However, the lack of baseline data comparison means results
may be caused by factors other than the intervention.

2. Single-group pre-post test: Data collection occurs at two time points
before and after the educational intervention, making it the most common
design [4]. This design is more reliable than single-group post-test as
it can more accurately detect changes before and after intervention. Its
complexity and cost are moderate, and it can demonstrate changes without
requiring a control group. However, despite collecting data at two time
points, it cannot accurately attribute changes to the intervention or other
confounding influences.

3. Controlled pre-post test: This quasi-experimental design can detect
whether participant changes are due to the intervention or confounding
factors, and controls for learning from the first assessment. Compared
with the above two designs, controlled pre-post test provides more reliable
results and is highly operational (e.g., using one class as control and an-
other as experimental group), but still has limitations. It requires ensuring
consistency in participant characteristics between groups; otherwise, dif-
ferences in unmeasured factors may cause result variations. Additionally,
including a control group increases data collection and analysis volume,
raising costs. Attrition may occur since the control group does not receive
intervention.

4. Randomized controlled post-test: Participants are randomly assigned
to control and experimental groups, with data collected after intervention.
Randomized controlled trials can more powerfully explain intervention-
related changes. Randomization of course participants minimizes selec-
tion or recruitment bias. Compared with randomized controlled pre-post
test, this design requires less investment while maintaining randomiza-
tion. However, since it cannot show learners’pre-post changes, it requires
precise sample sizes based on test hypotheses to eliminate baseline dif-
ferences between groups. Educational intervention research typically has
small sample sizes, making this design uncommon [23].

5. Randomized controlled pre-post test: Participants are randomly as-
signed to control and experimental groups, with data collected before
and after intervention. This design is the gold standard for validating
training effects with high external validity, controlling confounding vari-
ables through randomization and minimizing baseline differences. How-
ever, conducting randomized controlled trials in educational settings is
difficult, requiring the most time, expense, and resources, making partici-
pant compliance hard to ensure, with high sample size requirements often
necessitating multi-center collaboration.

Table 2 Advantages and Disadvantages of Five Design Methods in
Educational Intervention Research and Their Examples in General
Practice Research
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Research
Design Advantages Disadvantages Example in General Practice
Single-group
post-test

Simple,
economical,
easy to
operate;
rapid im-
provement
sugges-
tions.

Lack of
baseline data;
training
effects may
pre-exist; may
be caused by
natural
maturation;
may result
from factors
other than
intervention.

Research Question: Can
workshop teaching mode
improve GPs’
comprehensive abilities? [24]
Participants: GP transfer
training students;
Intervention: Workshop
teaching mode including
general outpatient teaching,
case discussions, and ward
rounds; Evaluation:
On-site questionnaire survey
of teaching activity
effectiveness.

Single-group
pre-post test

Moderate
complexity
and cost;
no control
group
needed;
can show
pre-post
changes.

Training
effects may
result from
factors other
than
intervention;
may be
caused by
natural
maturation;
may stem
from learning
during
pre-post
assessments.

Research Question: Is
community-based training
evaluation base effective for
GP training? [25]
Participants: 30 GPs from
community health centers;
Intervention: Training at
community-based evaluation
base including theory, skills,
physical examination, and
doctor-patient
communication;
Evaluation: Pre-post
assessment of various GP
competency levels.

chinarxiv.org/items/chinaxiv-202208.00099 Machine Translation

https://chinarxiv.org/items/chinaxiv-202208.00099


Research
Design Advantages Disadvantages Example in General Practice
Controlled
pre-post test

Controls
for
measured
factors
other than
interven-
tion;
controls
learning
from first
assessment;
more
feasible
than ran-
domized
studies.

Complex,
requires
substantial
resources;
difficult to
achieve
baseline
consistency
between
groups.

Research Question: Can
dementia education
intervention improve GP
residents’attitudes and
confidence? [26]
Participants: 332 GP
residents; Intervention:
3-hour face-to-face
workshop; Evaluation:
Pre-post use of GP
dementia confidence and
attitude scale.

Randomized
controlled
post-test

Controls
confound-
ing
variables;
requires
fewer
resources
while main-
taining
randomiza-
tion.

Cannot show
learners’
pre-post
changes; high
sample size
requirements;
difficult to
achieve
baseline
consistency.

Research Question: Can
brief non-verbal
communication training
improve patient satisfaction?
[27] Participants: 16 GPs
randomly divided into
intervention and control
groups; Intervention:
Brief non-verbal
communication training
with video review and
reflection; Evaluation:
Post-intervention patient
completion of medical
interview satisfaction scale.
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Research
Design Advantages Disadvantages Example in General Practice
Randomized
controlled
pre-post test

High
external
validity;
minimizes
baseline
differences;
controls
confound-
ing
variables.

Most complex,
requires most
resources;
large sample
sizes, often
requires
multi-center
collaboration.

Research Question: Is
learner-centered method
more effective than
traditional method for
improving GP
communication skills? [28]
Participants: 100 Dutch
GPs randomly divided into
intervention and control
groups; Intervention:
Video observation and
feedback on communication
deficits; Evaluation:
Pre-post video assessment of
GP communication skills.

Note: E: Experimental group; C: Control group; R: Random; X: Intervention;
O1: First measurement; O2: Second measurement.

2.2 Step 6: Developing Intervention Measures

Similar to clinical research, educational intervention research is complex, with re-
sults potentially influenced by many variables such as training content, teaching
environment, teaching strategies, and training subjects. For example, different
studies on doctor-patient communication training for hypertension management
among medical personnel adopt different communication training content, teach-
ing strategies, and durations, greatly affecting the heterogeneity of educational
intervention effects on blood pressure management [29]. Therefore, develop-
ing educational intervention measures requires inclusion of numerous education-
related factors such as teaching objectives, teacher qualifications, student num-
bers and knowledge base, teaching strategies, training schedule, course materials,
training environment, training incentives, and teaching evaluation. Meinema JG
et al. [30] developed a checklist for educational intervention measures based on
the GREET guideline (Guideline for Reporting Evidence-Based Practice Edu-
cational Interventions and Teaching) developed by Phillips et al., comprising 3
parts and 17 criteria to comprehensively describe educational interventions in
medical education. This can effectively assist researchers in developing more de-
tailed educational intervention measures to enhance research transparency and
replicability, and better explain research results.
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2.3 Step 7: Intervention Outcome Evaluation

Educational intervention research requires selecting appropriate outcome indi-
cators to evaluate and demonstrate training effectiveness. Among numerous
educational evaluation models, Kirkpatrick’s four-level model of evaluation is
most widely applied in educational research and has been adopted by the Best
Evidence Medical Education (BEME) collaboration as the “evidence”grading
standard for evaluating various educational models or methods [31,32]. Kirk-
patrick’s model not only focuses on medical education interventions’impact on
learner satisfaction, knowledge, and skill improvement but also evaluates train-
ing effects on learner work behavior and patient care outcomes. It includes four
levels (see Table 3 ): Reaction (satisfaction), Learning (attitudes, knowledge,
and skills), Behavior (work behavior change), and Results (patient impact) [33].
Yardley et al. found in their review of medical education intervention research
literature that 24% of studies evaluated outcomes at Level 1, 64% at Level 2,
and only 12% at Levels 3 and 4 [31]. However, during research design, the
pursuit of higher-level outcome evaluation should be balanced with research
purpose and resources. Generally, studies with lower-level outcome evaluation
but highly innovative intervention methods are more likely to attract attention,
while studies with lower innovation levels typically require higher-level outcome
evaluation.

After determining the outcome evaluation level, appropriate evaluation methods
and tools must be selected. For example, questionnaires are typically used to
assess learner satisfaction, knowledge tests evaluate knowledge mastery, stan-
dardized patients assess skill improvement, and medical record quality control
evaluates actual behavior change (see Table 3). Different outcome evaluation
levels have different methods, and the same method has different tools. For
instance, after training doctor-patient communication skills, evaluating behav-
ior change in GPs’outpatient consultations can be assessed through self-report,
direct researcher observation, video recording, or anonymous standardized pa-
tients, with direct observation using tools like self-made scoring sheets, the
SEGUE scale, or the Calgary-Cambridge Guide [34]. Renowned medical edu-
cation scholar Professor Cook recommends first determining the outcome eval-
uation level, then the evaluation method, and finally the evaluation tool [35].
Each evaluation method has its advantages and disadvantages, and tools have
different reliability and validity [36]. Researchers should strive to select exist-
ing tools with high reliability and validity to avoid spending too much time
developing new tools. If no existing tools are available, a compromise approach
can combine existing tools with research needs to develop new assessment tools.
Pilot testing is recommended to validate evaluation tools and identify problems
in data collection [35].

Table 3 Kirkpatrick’s Four-Level Evaluation Model with Application
Examples
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Level
Evaluation
Type

Specific
Content

Common
Evaluation
Methods

Example (GP Colorectal
Cancer Screening Training)

Level
1

Reaction Learners’
evalua-
tion of
training:
engage-
ment,
satisfac-
tion,
accept-
ability,
practical-
ity

Questionnaire
survey

GP satisfaction and
practicality questionnaire for
“How to Conduct Colorectal
Cancer Screening in General
Practice”course

Level
2

Learning Learners’
gains
from
training:
knowl-
edge,
skills,
attitudes,
confi-
dence,
compe-
tence

Knowledge
test;
Standardized
patient;
Questionnaire
scale

1. Knowledge test: Measure
GP mastery of colorectal
cancer knowledge; 2.
Standardized patient: Assess
GP communication and
decision-making skills for
community colorectal cancer
screening; 3. Questionnaire
scale: Evaluate GP
willingness and attitudes
toward community
colorectal cancer screening

Level
3

Behavior Learners’
behavior
changes
in
practice
after
training

Video or direct
observation;
Anonymous
standardized
patient;
Medical record
review

1. Direct observation:
Researchers observe via
video whether GPs conduct
colorectal cancer screening
in actual consultations; 2.
Medical record review:
Whether eligible patients
receive screening

Level
4

Results Institutional
changes
or patient
health
outcomes
brought
by
training

Institutional
statistical
reports

1. Number of colorectal
cancer screenings conducted
by institution one month
post-training; 2. Number of
colorectal cancer patients
diagnosed within one year
post-training; 3. Number of
colorectal cancer patient
deaths in the community
post-training
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3.1 Step 8: Building a Research Team

A good research team is crucial for successful project implementation. The
principal investigator should ensure the team has appropriate personnel with
not only relevant professional backgrounds and experience but also passion and
commitment for the research. Junior members with less experience but willing-
ness to contribute may be as valuable as senior members with extensive experi-
ence but limited dedication. Therefore, a general practice research team should
mainly include two types of members: first, project implementers who conduct
educational assessment, intervention, and data collection, which can include col-
leagues at the same level or junior physicians, graduate students, residents, and
interns; second, project expert advisors, such as senior education researchers,
statistics experts, and experienced teachers. These advisors may not be clini-
cians familiar with specific clinical environments, but their rich knowledge and
experience in educational theory and research methods can provide excellent
suggestions for high-quality educational projects [22]. If such personnel are not
available in your institution or hospital, try contacting external collaborators
from other institutions who are interested in your research and have relevant
experience [37].

As the principal investigator, you need to, on one hand, through open discussion,
make members aware of their roles and expectations in the educational research
implementation process; on the other hand, consider how to benefit team mem-
bers from the research, such as co-authoring publications, learning new research
skills, making new friends, obtaining degrees, enhancing professional resumes,
receiving compensation, and getting your mentorship recommendations. Each
member’s expectations differ and require careful balancing by the researcher to
effectively unite team members and ensure sustained contributions. An effective
strategy is to reach consensus on authorship order and contributions early in the
research project, even signing collaboration agreements to avoid later conflicts
among team members [38].

3.2 Step 9: Securing Research Resources

The research team needs to carefully consider and secure various resources re-
quired during educational research project implementation. First, try to con-
vince your institution or relevant leaders to recognize and support your educa-
tional intervention research project, helping stakeholders recognize the potential
value of the teaching research for the institution and trainees, thereby providing
convenience for student organization, venues, and equipment during educational
intervention. Second, most busy general practice clinical faculty have their own
clinical work or teaching tasks, making it difficult to find sufficient time for
educational research. The suggestion to overcome this difficulty is to conduct
educational research around existing general practice courses or training pro-
grams, which reduces resource investment. Finally, it is necessary to apply for
funding for your educational intervention project. Many schools or medical in-
stitutions provide internal funding support for teaching innovation and reform
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projects, which researchers can fully utilize to conduct pilot studies of educa-
tional intervention research. Initial research results can provide strong support
for applying for external funding. Currently, many municipal or provincial
health commissions or general practice professional associations in China can
provide funding support for general practice educational intervention projects,
and there are also specialized funds for general practice education research, such
as the General Practice Education and Teaching Research jointly launched by
the National Medical Degree Education Steering Committee and the Chinese
Medical Doctor Association [39]. If readers are unfamiliar with how to write
educational research grant proposals, they can refer to corresponding proposal
writing guidelines [40,41].

3.3 Step 10: Obtaining Ethics Approval

Although researchers generally agree that ethics approval is needed in clinical
research, there is great variation in medical education research. On one hand,
researchers may believe that educational research does not directly involve pa-
tients and tend to think educational interventions benefit students, thus easily
overlooking potential risks. On the other hand, the dual purpose of educational
research (education and research) can mask potential ethical issues [42]. Hally
et al.’s survey showed that only 5% of original studies published in four ma-
jor medical education journals underwent institutional ethics committee review
[43]. Moreover, students remain a “vulnerable population”in educational re-
search. Since researchers also serve as teachers, students may worry that their
research cooperation will affect teachers’evaluation of them or their grades, forc-
ing them to participate; research may also occupy time students could use for
clinical practice, studying other subjects, or leisure; poor performance during
research may even affect students’confidence outside the research context; simul-
taneously, research carries the risk of exposing student privacy [42]. Therefore,
like clinical research, medical education intervention research still needs to en-
sure authenticity and validity while guaranteeing students’autonomous choice,
risk minimization, and social justice, requiring institutional ethics committee ap-
proval before implementation. Although most medical education research can
be exempted from ethics approval, this decision is made by the ethics committee,
not the researcher. Currently, medical education journals are gradually becom-
ing stricter, requiring institutional ethics committee approval before publication
[44].

Researchers can take a series of measures during study design to minimize eth-
ical risks and smoothly obtain ethics committee approval. First, the research
protocol should clearly describe the informed consent process, detailing that stu-
dents can freely choose to participate without worrying about any consequences
from refusal, and can withdraw after consent [45]. Second, use anonymous
methods or codes during survey assessments to reduce the risk of student iden-
tification, and researchers must properly store research data to avoid leaking
student privacy [45]. Meanwhile, for fairness and justice considerations, ethics
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committees tend to favor crossover design research plans where both experimen-
tal and control groups receive educational interventions [46]. Scholars Egan-Lee
and Boileau E respectively summarized 12 tips for obtaining ethics approval for
medical education research [45] and 12 avoidable pitfalls [47] for novice medical
education researchers. Finally, researchers need to understand the role of ethics
committees in research and maintain communication with ethics committee ex-
perts through a collaborative attitude to jointly ensure educational research can
be conducted safely and ethically.

3.4 Step 11: Project Implementation

Successful teaching research projects require not only careful and rigorous de-
sign but also practical and strict execution. When research projects truly enter
the implementation phase, project leaders must shift roles from researcher to
project“manager.”In addition to building research teams and securing resources,
as project managers, they need to create a detailed timeline during implemen-
tation, clarifying start and end times for all tasks including participant recruit-
ment, course training, data collection nodes, data entry and analysis, and pub-
lication timing, while clarifying each team member’s responsibilities in each 环
节. We recommend using Gantt Charts to help research leaders track implemen-
tation progress. However, project leaders should have reasonable expectations
about implementation smoothness, as various difficulties and obstacles will in-
evitably arise, such as some students not cooperating with surveys, pandemic
impacts on training progress, contamination between experimental and control
groups, and inability to conduct outcome evaluation as scheduled. At this point,
establishing a regular meeting system among team members (e.g., weekly) to
regularly report and communicate research progress and encountered difficul-
ties, through brainstorming and open discussion, can collectively discuss and
solve problems in project implementation. We recommend beginners familiar-
ize themselves with basic knowledge and skills in project management [48] to
better advance research.

4.1 Step 12: Article Writing and Publication

Successful publication of educational intervention research reports not only ben-
efits researchers’academic development and expands their academic influence
but also facilitates the transformation and promotion of educational interven-
tion measures, providing references for other researchers. However, the report-
ing quality of medical education intervention research is generally poor, often
missing many basic elements of scientific reporting [5]. Meinema JG et al.’s
2019 systematic review found that among 105 included medical education inter-
vention studies, 52.4% did not state the study’s cognitive framework, 43.8% did
not describe learning objectives, 53.3% lacked student satisfaction reports, with
an average reporting quality score of only 15.9 (out of 32), and 76% of articles
scored only 11-20 [30]. Therefore, understanding reporting guidelines for educa-
tional research is crucial for successful publication to ensure research follows rele-
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vant internationally recognized standards. Currently, reporting guidelines have
been developed for educational intervention research (see Table 4 ), such as the
BMJ guidelines [49], Cook’s key reporting elements [5], and GREET (Guideline
for Reporting Evidence-Based Practice Educational Interventions and Teaching)
[30,50]. These reporting guidelines provide detailed instructions on how to write
educational intervention articles, saving time for general practice education re-
searchers, reducing blind spots in writing, and improving reporting quality. We
recommend referring to these guidelines during the research design phase.

Additionally, selecting appropriate journals is an important strategy for success-
ful publication. For general practice educational intervention research, consider
both general practice journals and education journals in Chinese and English.
Using CNKI database as the data source, we searched for published Chinese
general practice education research with search terms:“(Title=general practice)
OR (Title=community doctor) OR (Title=general practice standardization)
OR (Title=family doctor) OR (Title=rural doctor)”AND “(Title=education)
OR (Title=training) OR (Title=curriculum) OR (Title=teaching)”, with
search time from 2010 to present. English literature was searched in PubMed
with search strategy: ((((education[Title])) OR (curriculum[Title])) OR
(teaching[Title])) OR (training[Title])) OR (course[Title]) AND ((((((family
physician[Title])) OR (general practitioner[Title])) OR (family practice[Title]))
OR (general practice[Title])) OR (primary care physician[Title])) OR (GP
residents[Title]). We listed the top 5 Chinese and English journals for general
practice education research publication (see Table 5 ) for readers’reference.

Table 4 Summary of Reporting Guidelines for Medical Education
Intervention Studies

Publication Year Authors Study Type Evaluation Content Description
BMJ guidelines
[49]

Luisa
Dillner
et al.

Educational
interven-
tion

Guidelines divided into 4 parts
(overview, theoretical
considerations, training
introduction and design,
discussion) and 18 items

Key reporting
elements [5]

Cook
DA et
al.

Educational
interven-
tion

Quality reporting
characteristics based on
guidelines include: literature
review, conceptual framework,
research intent, study design,
intervention and control groups,
and ethical considerations

chinarxiv.org/items/chinaxiv-202208.00099 Machine Translation

https://chinarxiv.org/items/chinaxiv-202208.00099


Publication Year Authors Study Type Evaluation Content Description
GREET [50] Phillips

et al.
Educational
interven-
tion

Identified 39 items to describe
evidence-based practice
educational interventions,
providing detailed information
for describing intervention
measures only, to be combined
with existing reporting
guidelines for study design

ReMERM [51] Cohen
ER et al.

Mastery
learning

Guidelines include 22 categories
and 38 essential items divided
into six sections: title and
abstract, introduction,
methods, results, discussion,
and other information

GREET [30] Meinema
JG et al.

Educational
interven-
tion

Identified additional items not
covered by GREET, adding
criteria to the checklist:
learning needs, intervention
development process, context
and environment, participants,
and evaluation and satisfaction

GREET: Guideline for Reporting Evidence-Based Practice Educational Inter-
ventions and Teaching

Table 5 Common Chinese and English Journals for General Practice
Education Research Publication

Chinese Journals Proportion English Journals Proportion
Chinese General
Practice

8.11% Education for
Primary Care

3.95%

General Practice
Education

3.95% BMC Medical
Education

3.17%

Chinese Journal of
General Practice

3.17% The British Journal
of General Practice

2.77%

General Practice
Education Research

2.77% Australian Family
Physician

2.56%

General Practice
Education Forum

2.56% The Medical Journal
of Australia
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4.2 Step 13: Reflection and Evaluation

Despite careful design, actual research always has various flaws due to objective
conditions and resource limitations. Issues such as“poor sample representative-
ness, incomplete description, improper data processing”directly reduce research
quality, causing result bias and lack of scientific value [52]. Therefore, reflection
after research completion is particularly important for future teaching research.
We recommend applying scientific rules for quality appraisal (Critical Appraisal)
across five domains: study object representativeness, intervention description,
bias control, outcome evaluation, and analysis reporting methods [53].

Among published quality appraisal tools, several are applicable to medical educa-
tion research, with different emphases based on different evaluation content and
standards (see Table 6 ). These appraisal tools provide a planning and evalua-
tion framework for educational research projects, offering high-quality reference
standards for researchers in project design, implementation, data collection and
analysis, and result reporting. They also help academic journal reviewers, peer
reviewers, and readers conduct homogeneous review of educational intervention
research reports [54].

Table 6 Quality Evaluation Tools for Medical Educational Interven-
tion Research

Quality Appraisal
Tool

Authors &
Publication Year

Suitable Study
Types

Evaluation
Content

MERSQI [55] Reed DA et al. Experimental,
quasi-
experimental,
observational

Study design,
sample, data
type,
evaluation tool
validity, data
analysis,
outcome
evaluation

BEME [56] Littlewood S et al. Teaching in
clinical or
community
settings

Evaluates
study results
and
conclusions
based on
Kirkpatrick’s
evaluation
model,
ultimately
classifying into
six levels of
evidence
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Quality Appraisal
Tool

Authors &
Publication Year

Suitable Study
Types

Evaluation
Content

NOS-E [57] Cook DA et al. Non-randomized
controlled
studies, cohort
studies,
internet-based
interventions

Evaluates
sample repre-
sentativeness,
comparability,
study design,
and outcome
evaluation
methods based
on Newcastle-
Ottawa Scale

AEM [58] Farrell SE et al. Hypothesis
testing of
educational
interventions in
quantitative
research

Introduction,
measurement,
data collection,
data analysis,
discussion,
limitations,
innovation,
generalizabil-
ity, writing
clarity

MERSQI: Medical Education Research Study Quality Instrument; BEME: Best
Evidence in Medical Education; NOS-E: Newcastle-Ottawa Scale-Education;
AEM: Education Research Scoring Metrics Instrument

Discussion
Due to China’s unique healthcare service system and social environment, gen-
eral practice educators must recognize that GP training will face many new
problems and challenges that require rigorous and effective methods to explore
and change. We attempt to provide general practice educators with preliminary
ideas and steps for conducting intervention research to guide future general
practice teaching practice, improve research rigor, and publish innovative teach-
ing practices in journals for more general practice educators to learn from and
reference.

Before conducting educational intervention research, general practice educators
need to learn to design medical education curricula standardly, including needs
assessment, teaching content, curriculum objectives, educational strategies, cur-
riculum implementation, and curriculum evaluation. This is the prerequisite for
teaching research. Readers can refer to SCHNEIDERHAN et al.’s work and the
book “Medical Education Curriculum Development: Six-Step Approach”[59].
On this basis, integrate the above research steps to transform teaching projects
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into teaching research [60]. For beginners, we recommend collaborating with
experienced general practice educators and researchers within and outside your
institution to accumulate research experience and ensure research innovation
and rigor. If research resources are limited, teaching research can be conducted
based on existing general practice training programs to improve feasibility.

Due to space limitations, this article cannot deeply explore every research step
nor cover all steps and methods in educational intervention research, such as
sample size calculation, data collection, and data analysis [9]. Readers can
read the references cited in each step and also recommend books “Introduc-
tion to Medical Education Research”[19] and “Educational Research: Quan-
titative, Qualitative, and Mixed Methods”for further study. China University
MOOC offers open courses on educational research, such as “Educational Re-
search Methods”by Southwest University and Zhejiang University [61]. While
methods, books, and courses help build foundational knowledge of educational
intervention research, the best strategy for mastering this research method is
continuous practice and summarization. Meanwhile, readers should remember
that educational intervention research has its limitations and cannot answer all
educational research questions. For example, descriptive questions require sur-
veys, while exploratory questions need qualitative research, requiring different
research methods for different questions [62]. Moreover, even well-designed edu-
cational intervention research can improve internal validity, but due to the close
relationship between educational intervention effects and local context (learners,
teachers, culture, etc.), the generalizability of research results is greatly limited,
making the incorporation of theoretical/conceptual frameworks particularly im-
portant.

Conclusion
As general practice educators, we have the responsibility to satisfy GP trainees
and improve their theoretical knowledge and skill levels to cultivate competent
GPs. On the other hand, we also hope training measures can produce actual
effects and improve patient health, which is the original intention of conduct-
ing general practice training. Through the methods and steps presented in this
article, such as constructing research questions, designing trial methods and out-
come evaluation, and utilizing reporting guidelines and quality appraisal tools
for educational research, we hope general practice educators can conduct inter-
vention research scientifically, standardly, and effectively, playing an important
bridging role between general practice education theory and clinical practice.
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