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Abstract

The article discusses the inadequate research education and training for medical students in
Vietnamese universities, with limited opportunities and guidance for students to engage in
research activities. Challenges faced by medical schools in Vietnam include a lack of funding,
resources, and faculty support. The article proposes a framework for research competency of
medical students, which includes understanding of scientific research methods and knowledge
of research design, ability to search for, evaluate and use scientific literature, ability to collect
and analyze data, adherence to ethical principles in scientific research, and ability to write
scientific research reports and present research results. The article emphasizes the importance
of teaching and training students in the use of statistical probability to develop their scientific
research capabilities.
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Developing a framework of research competencies for medical students in Vietnam

1. Introduction

Research education and training are
crucial components of medical education
that equip medical students with the
necessary skills and knowledge to conduct
research and contribute to scientific
advancements in the field. However, the
current status of research education and
training in Vietnamese universities remains
a concern.

A study by Nguyen and colleagues
(2019) found that research education and
training in Vietnamese medical schools is
inadequate, with limited opportunities for
students to participate in research activities
and limited guidance from mentors. This is
supported by another study by Pham and
colleagues (2019) which found that only a
small percentage of medical students in
Vietnam had conducted research, and the
majority of those had little to no experience
in research methodology or data analysis.

Furthermore, studies by Trinh and
colleagues (2020) and Nga, D. T. H., Chau,
N. H., & Tinh, T. T. (2022) have identified
several challenges encountered by medical
schools in Vietnam in delivering effective
research education and training, such as
insufficient  funding and  resources,
inadequate faculty support and training, and
a lack of emphasis on research in the
curriculum.

In contrast, other countries have
made significant progress in incorporating
research education and training into
medical education. A study by Nalliah and
colleagues (2019) found that medical
schools in Australia and New Zealand have
implemented  comprehensive  research
education and training programs, with
opportunities for students to engage in
research projects and receive mentorship
and  guidance  from experienced
researchers.

Overall, there is a need for
improvement in the current status of
research education and training for medical
students in Vietnamese universities. Efforts
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should be made to address the challenges
identified and implement best practices and
effective methods from other countries to
enhance the research competence of
medical students in Vietnam.

The shortage of resources and
effective teaching methods to help medical
students develop their scientific research
capabilities.

Research competence is an essential
skill set for medical students, and effective
research education and training are crucial
in developing this competence. However,
many Vietnamese universities currently
face resource constraints and struggle with
effective teaching methods for research
education. A study by Tran et al. (2019)
found that medical students in Vietnam
perceived a lack of research education
opportunities and resources as a significant
challenge to their research competence
development. This shortage of resources
and support is not unique to Vietnam but is
also a global issue in medical education. A
study by Carline et al. (2017) found that
many medical schools worldwide lack the
resources to support effective research
education, and students often have limited
access to research opportunities and
support.

To address this issue, innovative
and effective teaching methods are
essential. A study by Nie et al. (2019) found
that problem-based learning, case-based
learning, and team-based learning are
effective methods for promoting research
competence in medical  students.
Additionally, mentorship and guidance
programs have also been found to be
effective in promoting research competence
in medical students. A study by Sargeant et
al. (2019) found that mentorship programs
that provide structured support and
feedback can significantly improve
research skills and confidence in medical
students.

So, it can be said that the shortage
of resources and effective teaching methods
is a significant challenge to developing
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research competence in medical students in
Vietnam and worldwide. However,
research has shown that innovative and
effective teaching methods, such as
problem-based learning and mentorship
programs, can significantly improve
research competence in medical students.
Thus, it is essential for medical schools and
policymakers to prioritize and invest in
research education and training to equip
medical students with the necessary skills
for successful research careers.

Difficulties in applying scientific
research knowledge to hospital practice
and community health.

The application of research
knowledge into clinical practice and
community health is a crucial aspect of
medical education. However, it is not
without challenges. Several studies have
highlighted the difficulties in effectively
translating research findings into clinical
practice and community health initiatives.

A study by Campbell et al. (2013)
found that while medical students had the
knowledge and skills to critically appraise
research literature, they lacked the ability to
apply this knowledge to clinical practice.
Similarly, a study by Chu et al. (2018)
found that healthcare professionals often
faced difficulties in translating research
evidence into practice due to organizational
barriers and a lack of resources.

Furthermore, another challenge is
the gap between research and community
health needs. A study by Jansson et al.
(2018) found that while healthcare
professionals recognized the importance of
research in improving community health,
there was a lack of integration between
research and community health initiatives.
This highlights the need for Dbetter
collaboration between researchers,
healthcare professionals, and community
stakeholders to ensure that research
findings are effectively translated into
practical solutions for community health
issues.
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We have observed that the
challenges in implementing research
knowledge into clinical practice and
community health initiatives are a
significant  impediment to  medical
education. Therefore, it is crucial to tackle
these challenges by equipping healthcare
professionals with the essential resources
and support to efficiently translate research
evidence into practice. Furthermore,
fostering collaboration between
researchers, healthcare professionals, and
community stakeholders is vital to ensure
that research outcomes are integrated into
practical solutions for community health
problems.

The necessity of building a
framework  for  scientific  research
capability development for medical
students to meet the demands of the labor
market and enhance the quality of medical
training in Vietnam.

In recent years, the demand for
highly qualified medical professionals in
Vietnam has increased significantly,
leading to an urgent need for quality
medical education and research. However,
many medical students in Vietnam lack the
necessary research skills and competencies,
which can hinder their ability to meet the
demands of the labor market. Therefore,
there is a growing need for the development
of a research competency framework that
can equip medical students with the
necessary research skills and knowledge.
This paper aims to explore the importance
of building a research competency
framework for medical students in Vietnam
and its potential impact on the quality of
medical education.

Importance of Building a Research
Competency Framework: Several studies
have shown that research competency is a
critical factor in the success of medical
professionals. According to a study by Zier
et al. (2016), research competency is
essential for physicians to provide
evidence-based care to their patients and
stay up-to-date with the latest medical
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advancements. Similarly, another study by
Karunathilake et al. (2016) found that
research skills are crucial for medical
professionals to engage in continuous
professional development and improve
patient outcomes.

However, the current medical
education system in Vietnam does not
provide adequate training in research
methodology and evidence-based
medicine, leading to a lack of research
competency among medical students
(Nguyen et al, 2020). This lack of
competency can also hinder the
development of research culture and
scientific inquiry in the country's healthcare
sector (Nhan et al., 2019). Therefore, there
is a need to develop a research competency
framework that can equip medical students
with the necessary research skills and
knowledge to meet the demands of the
labor market and contribute to the
development of the healthcare sector in
Vietnam.

Potential Impact of the Research
Competency Framework: The development
of a research competency framework for
medical students in Vietnam can have
several potential impacts on the quality of
medical education and healthcare in the
country. Firstly, it can equip medical
students with the necessary research skills
and knowledge, enabling them to engage in
evidence-based practice and improve
patient outcomes. Secondly, it can
contribute to the development of a research
culture and scientific inquiry in the
healthcare sector, leading to the discovery
of new medical advancements and
improved healthcare delivery. Finally, it
can help meet the growing demand for
highly qualified medical professionals in
Vietnam's rapidly developing healthcare
industry, leading to improved employment
opportunities and economic growth.

Based on our analysis, we have
concluded that the establishment of a
research competency framework is crucial
for medical students in Vietnam to meet the
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demands of the labor market and enhance
the quality of healthcare in the country. By
equipping medical students with the
requisite research skills and knowledge, it
can foster a research culture and scientific
inquiry in the healthcare sector, ultimately
leading to better patient outcomes and
economic growth. Hence, it is imperative
for medical schools in Vietnam to prioritize
the incorporation of a research competency
framework in their curriculum, ensuring
that their graduates are adequately prepared
to tackle the challenges of the healthcare
industry.

2. Theoretical framework
Research competence of students

Research ~ competence is a
multifaceted construct that refers to the
abilities and skills required for conducting
scientific research (Aguilar-Diaz, 2018). It
involves a combination of theoretical
knowledge, practical skills, and attitudes
necessary for designing and executing
research projects (Tavakol & Dennick,
2011). Research competence comprises
various dimensions such as formulating
research questions, designing studies,
collecting and analyzing data, interpreting
results, and disseminating  findings
(Rienties et al., 2013). In the context of
medical education, research competence
encompasses the ability to conduct research
in a healthcare setting, which involves
understanding research ethics, patient
privacy, and informed consent (Lefroy et
al., 2017).

Several studies have explored the
concept of research competence among
medical students. A study by Lefroy et al.
(2017) investigated the perceptions of
medical students regarding their research
competence. The study found that students
perceived research competence as a
combination of knowledge, skills, and
attitudes, and identified factors that
contribute to their research competence,
including the availability of resources,
guidance from mentors, and opportunities
for hands-on experience. Another study by
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Aguilar-Diaz~ (2018) examined the
development of research competence
among medical students and found that it is
a continuous process that requires ongoing
training and practice. The study also
highlighted the importance of creating a
supportive learning environment that
fosters the development of research
competence.

In conclusion, research competence
is a complex construct that involves various
dimensions of knowledge, skills, and
attitudes necessary for conducting scientific
research. Several studies have explored the
concept of research competence among
medical students and have identified
various factors that contribute to its
development. These findings highlight the
importance of providing medical students
with opportunities to develop their research
competence through hands-on experience,
mentorship, and ongoing training.

Some studies related to developing
scientific research capacity for medical
students, especially in Vietnam

In recent years, there has been an
increasing focus on developing research
skills among medical students in Vietnam,
as there is a growing need for doctors who
are able to conduct high-quality research
that can help inform and improve clinical
practice. Several studies have been
conducted to explore ways to improve
research capacity among medical students,
particularly in the context of Vietnam.

One study by Nguyen et al. (2020)
evaluated a research training program
designed for medical students in Vietnam,
which aimed to improve their research
skills and encourage them to pursue
research as a career. The program included
a series of workshops and mentorship
sessions, and the results showed that
participating students demonstrated
significant improvement in their research
skills and were more likely to engage in
research activities.
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Another study by Tran et al. (2019)
investigated the factors that influence
research involvement among medical
students in Vietnam. The study found that
students who were more confident in their
research abilities and had more positive
attitudes toward research were more likely
to participate in research activities. The
study also highlighted the importance of
having supportive mentors who can provide
guidance and encouragement to students
interested in research.

In addition, several studies have
focused on specific strategies for
developing research skills among medical
students in Vietnam. For example, a study
by Pham et al. (2018) evaluated the
effectiveness of using peer-assisted
learning to improve research skills among
medical students. The results showed that
students who participated in the peer-
assisted learning program demonstrated
significant improvements in their research
skills compared to those who did not
participate.

Overall, these studies highlight the
importance of developing research skills
among medical students in Vietnam and
provide valuable insights into effective
strategies for achieving this goal. While
there is still much work to be done to ensure
that all medical students in Vietnam have
the opportunity to develop their research
skills, these studies provide a solid
foundation for future efforts to improve
research capacity among medical students
in Vietnam.

3. Proposed framework for research
competency of medical students

The study by Liu, Tarpley, and
Stone (2017) proposed some basic research
skills that medical students need to have;
the study by Rheindorf, Tsirigotis, and
Lohrmann  (2018) examined ethical
principles in medical research and
identified important factors in ethical
research conduct; the study by the Faculty
of General Dental Practice (UK) (2007)
developed a research  competency
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framework for dental practitioners. We
identified  the  following  research
competencies for physicians:

1. Understanding of scientific research
methods and a comprehensive
knowledge of medical specialty to
apply to clinical practice (Liu et al.,
2017).

2. Ability to search and evaluate
scientific literature sources for research
work (Schmidt & Meehan, 2017).

3. Ability to collect and analyze data,
including basic statistical methods
(Field, 2013; APA, 2020).

4. Ability to evaluate diagnostic and
treatment methods to make accurate
decisions in clinical practice (Al-Eraky

etal., 2018).
5. Adherence to ethical principles in
scientific research, including

protection of privacy and
independence, use of appropriate
methods, reporting truthful results, and
respecting colleagues and patients
(Rheindorf et al., 2018).

6. Ability to write scientific research
reports and present research findings,
including skills in  writing and
presenting research reports, giving
presentations, and using specialized
medical language.

Based on the framework of
scientific research capabilities presented by
the doctor, the author proposes several
fundamental scientific research capabilities
that medical students need to develop.
These capabilities include:

Section A-Research paper

1. Understanding of scientific research
methods and knowledge of research
design (Creswell, 2014; American
Psychological Association [APA],
2020).

2. Ability to search for, evaluate and use
scientific literature related to the field
of medicine (Booth et al., 2016; APA,
2020).

3. Ability to collect and analyze data,
including the use of basic statistical
methods (Field, 2013; APA, 2020).

4. Ability to draw conclusions based on
data and evaluate the reliability of
research results (APA, 2020; Campbell
& Stanley, 1963).

5. Adherence to ethical principles in
scientific research, including
protecting privacy and independence,
using appropriate methods, reporting
honest  results, and  respecting
colleagues and patients (Rheindorf et
al., 2018).

6. Ability to write scientific research
reports and present research results
(APA, 2020; Day, 2011).

Among these capabilities, the
ability to use statistical probability is one of
the most important skills in developing the
scientific research capabilities of medical
students. Therefore, in the teaching process,
there needs to be a focus on teaching and
training students in the use of statistical
probability. This will help them understand
basic statistical methods and be able to use
them to analyze data and draw conclusions
in the scientific research process.

Table 1. Manifestation of knowledge in scientific research methodology and study

Indicator

Description

_ ~ Knowledge of the scientific research process and research
Basic knowledge of scientific  methods (Jankowski, 2019; Khan et al., 2018)

research methods

Ability to comprehend scientific research and research
reports (Creswell, 2014; Fink, 2019)

Eur. Chem. Bull. 2023,12(Special Issue 1, Part-B), 2912-2922
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Ability to identify research problems and form research
questions (Babbie, 2016; Neuman, 2014)

Study design

Understanding of research design and necessary factors in
the design process (Kumar, 2019; Yin, 2018)

Ability to select appropriate research methods and plans for
the research problem (Creswell, 2014; Fink, 2019)

Ability to design questionnaires, test samples, and data
collection methods (Babbie, 2016; Neuman, 2014)

Table 2. Manifestations of the ability to search, evaluate and use scientific literature

related to the field of medicine

Indicator

Description

Information retrieval

Use online search tools, including PubMed, Google
Scholar, and other medical databases, to retrieve scientific
literature related to the field of medicine (Huo et al., 2019;
O'Connor & Jackson, 2019).

Evaluating the reliability of
the literature

Use criteria to evaluate the reliability of the literature,
including source credibility, research methodology, and
data analysis (Aveyard, 2019; Moher et al., 2015).

Using scientific literature
properly and for research
purposes

Understand and apply information from scientific literature
to answer research questions and support practical
solutions and conclusions (Crowley et al., 2018; Hulley et
al., 2013).

Table 3. Manifestation of skills in data collection, processing, and analysis, including the

use of basic statistical methods

Indicator

Description

Data collection competency

Understand and apply appropriate data collection methods
for research purposes (Field, 2013).

Design questionnaires and data collection forms
appropriate for research purposes (Dillman et al., 2014).

Data analysis competency:

Use appropriate data analysis methods for research
purposes (Ferguson, 2009).

Understand and apply basic statistical analysis methods (t-
test, ANOVA, chi-square, etc.) (Field, 2013).
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Data reliability and feasibility
evaluation competency

Check the reliability and feasibility of collected data
(Dillman et al., 2014).

Evaluate the reliability and feasibility of analyzed data
results (Ferguson, 2009).

Statistical software
competency:

Ability to install and start statistical software.

Ability to use software to process, describe, and analyze
data appropriately.

Ability to read and interpret results obtained from
statistical software.

Data analysis presentation
competency

Present data analysis results using appropriate charts and
statistical tables (Field, 2013).

Draw conclusions based on data analysis results (Ferguson,
2009).

Table 4. Manifestation of the ability to draw conclusions based on data and evaluate the

reliability of research results

Indicator

Description

Capacity to draw conclusions
based on data and assess the
reliability of research
findings

Understand how to determine the reliability of research
findings (Nguyen et al., 2020)

Use statistical analysis methods to draw conclusions (Biau
& Jolles, 2010)

Understand how to analyze and present results in the form
of graphs (Kaplan & Maxwell, 2019)

Know how to compare and evaluate research findings with
similar studies (Kulinskaya et al., 2008)

Table 5. Demonstrations of capacity to comply with ethical principles in scientific

research

Indicator

Description

Capability to demonstrate
awareness of and adherence
to ethical principles in
research activities

Strictly adhere to ethical principles in research activities
(Faculty of General Dental Practice (UK) (2007))
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Table 6. Indicators of the ability to write scientific research reports and present

research findings

Indicator

Description

Use precise and honest scientific writing style (Nordquist,

Research report writing

2021). Able to summarize and interpret research data
logically

clearly  (American  Psychological

Association, 2019).

Use effective presentation skills, including voice, body
language, and graphic presentations (McCarthy, n.d.).

Present research findings in a logical and understandable

Presenting research findings

manner (American Society of Hematology, n.d.).

Able to answer questions and provide counterarguments in
a logical and convincing manner (National Cancer

Institute, n.d.).

5. Discussion and Conclusion

The proposed framework of
research competencies for medical students
in Vietnam emphasizes the importance of
providing students with the necessary skills
and knowledge to conduct research and
contribute to scientific advancements in the
field. The framework includes essential
research competencies such as
understanding research methods and
design, searching and evaluating scientific
literature, collecting and analyzing data,
drawing conclusions based on data, and
adhering to ethical principles in scientific
research.

Incorporating this framework into
medical education in Vietnam can help
address the challenges identified in
previous studies, such as limited
opportunities for students to participate in
research activities, inadequate faculty
support and training, and a lack of emphasis
on research in the curriculum. By providing
students with the necessary skills and
knowledge to conduct research, medical
schools in Vietnam can enhance the quality
of medical training and prepare students to
meet the demands of the labor market.

Eur. Chem. Bull. 2023,12(Special Issue 1, Part-B), 2912-2922

Furthermore, teaching and training
students in the use of statistical probability
is crucial to developing their scientific
research capabilities. This skill will enable
students to analyze data and draw accurate
conclusions, which are essential for
conducting high-quality research.

In  conclusion, the proposed
framework of research competencies for
medical students in Vietnam can help
address the challenges faced by medical
schools in providing effective research
education and training. By implementing
this framework, medical schools in
Vietnam can enhance the research
competence of their students and contribute
to scientific advancements in the field of
medicine.

4. Conclusion

The research suggests that the
proposed  framework  of  research
competencies for medical students in
Vietnam  represents a  significant
advancement in improving the quality of
medical education and fostering the growth
of medical science and technology in the
country. Incorporating this framework into
the medical education curriculum in
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Vietnam can help address the challenges
identified in previous studies, such as
limited opportunities for students to
participate in research activities, inadequate
faculty support and training, and a lack of
emphasis on research in the curriculum.

Teaching and training students in
the use of statistical probability is essential
for developing their scientific research
capabilities. This skill will enable students
to analyze data and draw accurate
conclusions, which are essential for
conducting high-quality research.

The research team believes that the
proposed  framework  of  research
competencies for medical students in
Vietnam has a significant positive impact
not only on the quality of medical education
but also on the enhancement of students'
research competence and the development
of medical science and technology in
Vietnam.

Public Interest Statement: This
article addresses the issue of inadequate
research education and training for medical
students in Vietnam, which is a critical
problem that can hinder the development of
healthcare and medical research in the
country. The proposed framework for
research competency of medical students
can help address this issue and improve the
quality of medical research in Vietnam.
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