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Introduction

In Mexico, students start medical school after
completion of senior high school and typically are
18 years of age. At the Universidad Panamericana
School of Medicine, medical studies include three
semesters of basic sciences and five semesters of
clinical sciences, followed by a year of acting
internship, and a final year of social service
assignment. Although most students do the latter in
underserved rural or urban clinics, up to 5% of the
graduating class can apply for a research position.
The Secretariat of Health is responsible for selecting
candidates for the approximately 80 social service
assignment research positions available nationwide
based on the students’ previous academic and
research performance.

Universidad Panamericana School of Medicine is a
private, not-for-profit, medical school located in
Mexico City. Founded in 1996, it currently has a
total of 230 students, with an entering class size of
58 highly selected students. The school’s mission is
to educate physicians who distinguish themselves
not only for their competencies directed to further
specialty training and research, but also for their
humane attitude, strong ethics, and social
responsibility. The Universidad Panamericana
School of Medicine’s curriculum was thoroughly
revised in 2003. The reasons to include research in
the mission and the curriculum were to develop in
the students more critical thinking, to provide them
with essential tools to perform research, and
formation of future researchers.’s In this paper, we
describe the challenges, possible solutions,
operational aspects, and preliminary results of our
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experience with the changes made to the medical
school’s curriculum regarding research.

Challenges to develop the research
competency in the medical school
curriculum

Development of research competency in the medical
school curriculum faces multiple challenges. First,
students are rather young (see above). Second, most
high school students have none or only minimal
research experience and often lack interest in it.
Third, there are significant time constraints due to
the short duration of medical school, the increasing
body of knowledge and skills that are to be acquired,
the short summer vacation time (limited to one
month, or less since the end of the fourth year), and
the competition for research time by “more
appealing clinical courses.” Fourth, a need for some
basic knowledge and skills before students are
capable of doing research. Lastly, a significant
commitment of human and financial resources to
provide a meaningful research experience to the
students.

Possible solutions to develop the research
competency in the medical school
curriculum

Given the multiple challenges involved with
development of the research competency in the
medical school’s curriculum, we sought and
analyzed possible solutions. Regarding the students’
young age, we could require them to take a 1-2 year
premedical course before entering medical school.
However, this requirement could prevent many
candidates from applying to our medical school. The
lack of research experience and/or interest could be
mitigated by a careful selection of entering students,
which would be possible due to the large number
and the high quality of applications we receive each
year. The admissions’ profile could be changed so
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that students with previous experience and/or
interest in research could be given additional points.
Instructional modules on the basic research
concepts and opportunities to join a research team
in action could be offered before high-school
students enter medical school.® Research interest
could be built or enhanced by highlighting research
aspects on the topics presented in regular medical
school courses by professors who, in addition to
being teachers, are active researchers; moreover,
teaching laboratories could be redesigned so that
students become familiar with most of the current
basic research techniques.

Regarding time constraints related to the short
duration of medical school and the increasing body
of knowledge and skills to be acquired, lengthening
the duration of medical studies would be an option;
however, this solution would be unpopular among
students. Offering summer research programs
would also be a possibility, but restricted to those
who wished to take them on an elective basis.
Competition for research time from “more
appealing clinical courses” could be reduced by
considering the research experience as a subject,
and by giving the same weight to the grade obtained
as that of any other subject. Additionally, students
could work in teams, particularly for projects that
are more time consuming, and have one-to-one
tutoring as well as a time line for successful
completion of their projects.

With regard to the need for basic knowledge and
skills before being capable of doing research, the
curriculum required revision regarding the
sequence and content of subjects to see if they
would provide the necessary knowledge and basic
research tools, before embarking in a project. Based
on the premise that, for learning how to do research
it is necessary to do research, development of
hands-on-experience by participating in a research
project was an essential component for the research
competency to be acquired. Lastly, the project
required careful consideration and planning of the
human and financial resources needed for the
school to provide a meaningful research experience.

Operational aspects

Starting in 2003, changes in the medical school’s
curriculum regarding the research competency were
operationalized and implemented as follows:

e Admissions requirement
oBesides brightness and motivation, among
other factors, admission evaluation
included prior research experience and/or
demonstrated interest in research

e Sequence of subjects and teaching methods
o Basic sciences were taught in the first three
semesters and clinical sciences in semesters
four to eight
oTeaching labs provided students with
hands-on-experience =~ on  the  most
commonly used basic science research
techniques
oProfessors were selected based on their
teaching and research ability, and were
asked to emphasize research aspects on the
topics covered in regular courses
oThe following courses were redesigned and
sequenced to provide basic knowledge and
skills for doing clinical and epidemiological
research:
» Medical informatics and literature
searches (1st semester)
= Public health (2nd semester)
= Biostatistics (3rd semester)
» Clinical epidemiology
(5th semester)
= Social and preventive medicine (7th
semester)

e Research project subject
o 5th semester:

= Students are asked to attend a brief
research conference series on
research methodology, statistical
methods, protocol components, and
ethics committees
Students are asked to choose their
research project from either a brief
catalogue prepared by the school’s
research projects committee or
their own interest. In the latter
case, projects should be approved
by the school’s research projects
committee. Projects can be done at
the medical school or any of the
affiliated hospitals, particularly the
National Institutes of Health. For
some projects, teams of two to four
students are acceptable. Each
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student/team is assigned a primary
tutor at the research site and a
secondary tutor at the medical
school. Additionally, students can
request assistance on research
methods from professors of the
Department of  Epidemiology,
Statistics, and Public Health. A
time-table is provided for the
students, which typically includes
three meetings and several reports
during the course of the semester.
Students are expected to dedicate a
minimum of four hours per week to
their research project.

o 6th semester:

= After their research projects are

approved by the school’s research
projects committee, all students are
required to take the Research
Project I subject. The goal is to
write the full protocol of the
research project they selected. If
required, students are responsible
for getting approval by the
Institutional Review Board (IRB).
Grading of the subject is based on
review of the written and oral
presentation of their protocol,
standardized evaluations by their
two mentors, review of the ongoing
reports and participation in
scheduled meetings.

o7th semester:

= All students are required to take the

Research Project II subject. The
goal is to conduct the research
project. If students were able to
complete their written protocol
earlier, they can start conducting it
in the previous semester. Grading
of the subject is based on the
written and oral presentation of
their preliminary results,
standardized evaluations by their
two mentors, review of the ongoing
reports and participation in
scheduled meetings.

o 8th semester:

= All students are required to take the
Research Project III subject. The
goal is to finish the project, analyze
the results, write the final report
and prepare a presentation for
Research Day (Figure 1), which is
held in late April each year.
Depending on quality, projects are

selected for oral or poster
presentation. Students are trained
on how to make slides or posters
and rehearse before presenting in
Research Day. Grading of the
subject is based on the written and
oral/poster presentation of their
final results, standardized
evaluations by their two mentors,
review of the ongoing reports and
participation in scheduled
meetings.

Research Day is attended by all
medical students and consists of a
conference by an outstanding
researcher, either from Mexico or
from abroad, followed by 4-5 oral
presentations, poster presentations,
and oral presentations by the 2-3
students who are doing their social
service assignment year in research.
It ends with an award ceremony of
the best projects. Selection of the
latter is made by a committee
formed by intramural and
extramural researchers.

e Research electives
oStudents are allowed to take research
electives since the first year of medical
school. They must be approved by the
school’s research projects committee. Some
students also do summer research electives
in Mexico or abroad.

e Research award
o During each year’s graduation ceremony, an
award is given to the student who had more
high-quality research accomplishments of
his entire class as evaluated by the school’s
research projects committee.
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Figure 1: Medical students during Research Day

Results of the changes in the medical school
curriculum

Changes in the medical school curriculum went into
effect in 2003; thus, six cohorts of students have
gone through the revised research -curriculum
between 2007 and 2012. Although it is relatively
early to judge, we have noticed a number of positive
preliminary results. First, 75% of medical students
view the research component of the curriculum as a
competitive advantage for them. Second, 70-75% of
medical students indicated that the subject
Research Projects helped them to develop the
following skills: literature search, critical review of
the literature, protocol design, quantitative analysis,
critical thinking, team work, and scientific writing.
Third, most students become truly interested in
research as documented by the following: a) at least
one third have a good number of publications and
presentations at national and international
scientific meetings; b) launching in 2012 of a
students’ research journal titled UPdate Journal of
Medicine; to date, 21 articles have been published, 7
of which are original and 8 review articles; c)
passing of research projects done by more advanced
students to younger students; d) development of a
“culture” of doing research among the students; e)
60% of medical students indicated that they were
interested in doing research in the future and an
increasing number of alumni are pursuing
postgraduate research training. Fourth, Research
Day has become one of the most notable events of

the school; invited speakers and external research
evaluators often indicate that the level of the
presentations is far superior to that expected from a
fourth-year medical student. Lastly, it is possible to
underscore the research competency in the medical
school curriculum without risking students’
academic performance and achievement of other
competencies.

Since there will be seven cohorts of students that
have gone through the revised research curriculum
in 2013, we are in the planning stages of a
standardized and more objective evaluation of the
results of the research competency among the
students. We are also planning to compare our
results with those published in the literature.7-10

Conclusions

The research competency is a fundamental aspect of
the medical school’s mission. Inclusion of this
competency in the medical school curriculum is
faced with a number of challenges. However, it is
possible to solve most of them. With a well thought
and structured program, it is possible to develop the
research competency in the medical school
curriculum, without risking students’ academic
performance and  achievement of  other
competencies. Although the preliminary results are
positive and encouraging, a more objective
evaluation will allow us to discover additional areas
of improvement and opportunity.

Medical Science Educator

© IAMSE 2013

Volume 23(1S) 157



Keywords
Research, Competencies, Curriculum, Medical
school

Notes on Contributor

GREGORIO T. OBRADOR, MD, MPH, is a Dean
and Professor of Medicine in the Faculty of Health
Sciences and School of Medicine at the Universidad
Panamericana in Mexico City, Mexico as well as an
Adjunct Assistant Professor of Medicine at Tufts
University School of Medicine in Boston, MA, USA.

References

1. Cooke M. Science for physicians. Science
2010;329:1573.

2. Cooke M, Irby D, O’Brien B, eds. Educating
physicians. A call for reform of medical school
and residency. Stanford, CA: The Carnegy
Foundation for Advancement of Teaching;
2010.

3. Frenk J, Chen L, Bhutta ZA, et al. Health
professionals for a new century: transforming
education to strengthen health systems in an
interdependent world. Lancet 2010;376:1923-
58.

4. Ladhani Z, Scherpbier AJJA, Stevens FCJ.
Competencies for undergraduate community-
based education for the health professions — A
systematic review. Medical Teacher
2012;34:733-43.

5. Laidlaw A, Aiton J, Struthers J, Guild S.
Developing research skills in medical students:
AMEE Guide No. 69. Medical Teacher
2012;34:754-71.

6. Scientific foundations for future physicians.
Report of the AAMC-HHMI Committee; 2009.

7. Burgoyne LN, Flynn S, Boylan GB.
Undergraduate medical research: the student
perspective; 2010.

8. Salgueira A, Costa P, Goncalves M, Magalhaes
E, Costa M. Individual characteristics and
student's engagement in scientific research: a
cross-sectional study. BMC Medical Education
2012;12:95.

9. Siddiqui ZS, Jonas-Dwyer DR. Twelve tips for
supervising research students. Medical Teacher
2012;34:530-3.

10. van Schravendijk C, Mirz R, Garcia-Seoane J.
Exploring the integration of the biomedical
research component in undergraduate medical
education. Medical Teacher 2013;0:e1-e9.

Medical Science Educator © IAMSE 2013 Volume 23(1S) 158




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




