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Abstract

The generation currently studying medical specialization programs belongs to the so-called “Millennials’. The characteristics
of this generation provoke the need for a change or adjustment in the paradigm of the traditional teaching-learning envi-
ronment. The objective of this review is to reaffirm some concepts about the main current models of teaching and learning,
as well as certain techniques with the potential to benefit the learning of the current generation of medical specialty resi-
dents including the use of information and communication technologies. The concepts described include Bloom’s taxonomy,
Miller’s pyramid, Dreyfus, skills acquisition, competency-based education model, active education and passive education,
and evaluation recommendations. The revised strategies include flipped classroom, resident as teacher, resident as resear-
cher, as well as the incorporation of technologies to it. The teacher-student dyad in medical specialties is characterized by
a particular dynamic, in which the specific objective is the generation of new competent and professional doctors. Opti-
mizing the teaching-learning environment according to the characteristics of the current generation is essential to achieve
this goal.
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Ensenando neurologia a los “Millennials”: Conceptos basicos y recomendaciones

Resumen

La generacion que actualmente cursa los programas de especializacion médica pertenece a la denominada como
“Milennials.” Las caracteristicas propias de dicha generacion generan la necesidad de un cambio o ajuste en el para-
digma del ambiente de ensefianza-aprendizaje tradicional. El objetivo de la presente revision es reafirmar algunos
conceptos sobre los principales modelos vigentes de ensefanza y de aprendizaje; asi como de ciertas técnicas con el
potencial de beneficiar el aprendizaje de la generacion actual de residentes de especialidad médica incluyendo el uso
de tecnologias de la informacion y comunicacion. Los conceptos que se describen incluyen la taxonomia de Bloom,
pirdmide de Miller, adquisicion de habilidades de Dreyfus, modelo de educacion basado en competencias, educacion
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activa y educacion pasiva y recomendaciones sobre la evaluacion. Las estrategias revisadas incluyen clase invertida,
residente como profesor, residente como investigador, asi como la incorporacion de tecnologias a la misma. La diada
profesor-estudiante en las especialidades médicas se caracteriza por una dindmica particular en la que el objetivo
especifico es la generacion de nuevos médicos competentes y profesionales. El optimizar el ambiente de ensefan-
za-aprendizaje de acuerdo con las caracteristicas propias de la generacion actual es indispensable para lograr este

objetivo.

Palabras claves: Ensefianza. Aprendizaje. Neurologia. Milennials. Educacion.

Introduction

A generational cohort consists of people of
approximately the same age who share specific socio-
historical experiences and who differ from those lived
by groups that preceded or followed'. The “Generation
Y” or “Millennials,” those born between 1979 and 19942,
have been stereotyped as self-centered, demotivated,
disrespectful, and disloyal. On the other hand, this gen-
erational cohort also possesses a unique set of
well-identified qualities®. Among the positive attributes
of this generation are the tendency to work as a team,
optimism, greater civil awareness, a desire for immedi-
ate access to technology, and efficiency*.

According to the population pyramid of the National
Institute of Statistics and Geography (INEGI), the
“Millennials” represent around 35% of the Mexican pop-
ulation and many of them are already part of the coun-
try’s workforce.

In the current context of postgraduate medical edu-
cation, there is a coexistence between at least three
generations, “Baby Boomers” (1946-1964), “Generation
X" (1965-1978), and “Millennials.” The next generation,
the “Centennials” or “Generation Z” will be incorporated
in the coming years.

Medical specializations are governed by a curricular
plan called the Unique Medical Specialization Plan
(Plan Unico de Especializaciones Médicas [PUEM]),
which defines the purposes to which academic action
should be directed and the strategies to achieve its
objectives. The PUEM contemplates that the student
must dedicate 40 h/week for the realization of the ac-
ademic activities (subjects) that comprise it and a min-
imum of 15 h/week of individual study. The specialty of
neurology is considered to be usually 5 years long
(2 years of internal medicine and 3 years of neurology)
and the academic load is distributed as follows: health-
care work 7280 h (980 credits), medical care seminar
690 h (85 credits), research seminar 460 h (60 credits),
and education seminar 230 h (30 credits). That is,
92.5% of the hours are dedicated to medical care, 5%
to research, and 2.5% to education. The PUEM

proposes an active teaching methodology focused on
problem-solving.

The objective of this review is to reinforce some basic
concepts of the teaching-learning process and compe-
tency-based learning and to suggest some specific
teaching and evaluation models and techniques appli-
cable to the field of neurology with particular emphasis
on the generation of Millennials.

Bloom’s taxonomy

The development of a curricular program has as its
cornerstone the definition of the objectives. Since 1956,
Benjamin Bloom and collaborators established a clas-
sification for the different objectives and skills that the
teacher seeks to convey to his students. This classifi-
cation of learning domains, better known as Bloom’s
taxonomy, is made up of three dimensions: affective,
psychomotor, and cognitive. In turn, each of these di-
mensions or domains has different levels, which are
hierarchical in nature, thus defining lower-order and
higher-order levels®.

The cognitive domain starts from the fact that it is
first necessary to learn and remember the concept and
then understands it. Once this is done, it is possible to
apply this concept in an analysis, to finally evaluate an
impact and generate a new product or result. A contri-
bution of this taxonomy is the differentiation in the use
of verbs as indicators of the objective.

The original classification has undergone several
revisions as a reflection of the evolution and changes
in educational theories. The 2001 revision stands out
for the change from noun to verb to name the different
categories and the inversion of the sequence of the last
two higher-order levels®.

Figure 1 shows Bloom’s taxonomy and some exam-
ples of the verbs suitable for each level assessment.
More recently, Bloom’s taxonomy has been integrated
with the Substitution, Augmentation, Modification, and
Redefinition (SAMR) system; the latter is a model
whose purpose is to facilitate the integration of Infor-
mation and Communication Technologies (ICTs) in



M.

Rodriguez-Violante, et al.: Neurology and Millennials

BLOOM’S TAXONOMY
1956

REVISION
2001

CREATE
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Generate, Plan, Elaborate, Construct, Produce,
Design

Appraise, Criticize, Formulate, Revise,
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Figure 1. Bloom’s taxonomy and examples of the verbs suitable for each level assessment.

education and will be described in greater detail in the
corresponding section.

Miller’s pyramid

The PUEM refers to the Miller pyramid as an integral
part. This model is used for the evaluation of clinical
competencies. It consists of four levels; two lower
levels “Know” (knowledge) and “Know How” (describe)
and two higher levels “Show how” (simulation) and
“Do.” Based on this categorization, a student can be
classified as a novice or as an expert. Miller's pyramid,
although useful, only includes knowledge and opera-
tional aspects, leaving aside other characteristics of
competencies such as attitude and values. Recently,
adjustments have been proposed to cover domains
not evaluated’. At present, the evidence regarding
the usefulness of this model in medical education is
limited.

Dreyfus model of skill acquisition

A third approach uses the Dreyfus model of skill ac-
quisition. The Dreyfus model consists of five levels:
novice, advanced beginner, competent, proficient, and
expert. However, when applying this model to medi-
cine, the first two levels correspond to an undergradu-
ate student, the third level to the resident, the fourth to
the newly graduated specialist, and the last to the pro-
fessional in the middle of his career. Perhaps, one of
the most relevant limitations of this model is that
the expert level works primarily on intuition and not on
reasoning®.

Kirkpatrick Model

The Kirkpatrick Model is used specifically for
analyzing and evaluating the results of training and
educational programs, thus making it suitable for neu-
rology training assessment. It is based on four levels:
Level 1 — reaction which measures how the student
reacts to the training serving as a surrogate of satis-
faction; Level 2 — learning analyses not only knowledge
but also skills; Level 3 — behavior assesses if the train-
ing reflects in changes in how the student behaves; and
Level 4 — results determine if the impact on the overall
learning program and even on the organizational out-
comes, the Kirkpatrick Model has been used extensive-
ly in medical education®.

Competency-based education model

Competency-based education is a model that priori-
tizes knowledge learning and skills development without
established time goals. That is, this model emphasizes
how much students learn (learning-based system) in-
stead of how long it takes to learn such knowledge and
skills (time-based system)®. The foregoing still con-
trasts with the European Directive 2013/55/EU of Rec-
ognition of Professional Qualifications that still consider
that the basic training of the doctor must consist of at
least 5 years and a minimum of 5500 h of theoretical
and practical teaching; parameters have not changed
in the past 15 years.

In the field of medical education, there is no clear
definition; however, there is consensus that the compe-
tence of the doctor must be multidimensional, dynamic,
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Movement Disorders — Clinical practice

Commments:

Level 1 Level 2 Level 3 Level 4 Level 5
O Recognizes when a Q Identifies the O Diagnoses and treats | O Diagnoses rare 0 Properly treats
patient has a phenomenology of the the most common movement disords infreg
movement disorder movement disorder disord Adequately refers to disorders
and can categorize it | O Identifies emergencies candidate patients for | O Is involved in
in movement i 1 therapi hing and / or
disorders Q Properly treats research activities in

emergencies in the area of movement
o disord

Pending rotation

Figure 2. Example of competency-based education assessment through the use of milestones.

and contextual. The initial change in this education
paradigm is to replace the question “What should the
resident know?” To “What skills does the resident re-
quire?” Once these skills have been identified, the com-
petencies (and their components) must be explicitly
defined, set goals throughout the process as a refer-
ence, select the appropriate educational activities and
methods, and design the instruments to assess the
outcome. The Accreditation Council for Graduate Med-
ical Education (ACGME) of the United States requires
six basic competences: (1) medical knowledge, (2) pa-
tient care, (3) interpersonal communication skills,
(4) professionalism, (5) practice-based learning and im-
provement, and (6) system-based practice'’. These
skills focused on neurosciences are in the curriculum
of the American Academy of Neurology.

On the other hand, this same Accreditation Council
has tools to evaluate the quality of the programs in
different specialties through the fulfillment of mile-
stones. The system consists of five levels; the teacher
selects whether the resident already has the compe-
tencies of each level or is in the process of acquiring
them's. Figure 2 shows the general goals for movement
disorders as an example.

Active education and passive education

Broadly speaking, learning methods can be divided
into passive and active. Passive learning is one that
occurs when listening to the expert gives a lecture or
conference. In this scenario, the resident does nothing
but listen (convergent thinking). In active education, the
teacher facilitates interaction and discussion (divergent

thinking); the above empowers and motivates students
resulting in a better learning process.

Within the active teaching strategies, the method
called problem-based learning (PBL) has been the one
that has traditionally been used in medicine. The prob-
lem-based method promotes critical thinking and com-
munication skills and is useful when you have a small
number of students'4. At present, this is the method
described in the PUEM. An alternative is the method
called team-based learning (TBL); this method is more
structured and is appropriate when you have a signifi-
cant number of students as it works through creating
small work teams. The TBL consists of three phases
or modules: preparation before class (reading of pre-as-
signed material), assurance of learning (multiple-choice
examination), and application of the concepts analyzed
(discussion and consensus). This method has also
demonstrated better academic performance and great-
er learning compared to the passive method'®. Recent-
ly, it has been suggested to use a combination of both
methods'®.

It is well recognized that Millennials are characterized
by changing the focus of their attention if they are not
interested in the subject. Therefore, active learning
methods are the best choice.

The “flipped classroom”

Millennials are characterized by collaborative work,
familiar with technology and driven by feedback. This
is why the flipped classroom has been suggested
as the ideal model to teach residents of this specific
generation”.
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The educational model known as “flipped classroom”
is to reverse the traditional teaching of sessions or
classes. The time devoted to this activity should not
focus on teaching a class based on textbooks or review
articles, but rather focus on clarifying points of confu-
sion, explaining the main concepts, and even encour-
aging the application of these concepts in hypothetical
clinical settings. For this, it is required that residents
complete basic learning at home beforehand. This
model has been shown to improve levels of satisfaction
while maintaining at least the same levels of knowledge
acquisition as traditional methods'®.

More specifically, the flipped classroom educational
model focuses on the development of higher-order think-
ing skills. Based on the Bloom’s taxonomy described
previously, this model privileges the levels of analyzing,
synthesizing, and evaluating. In comparison, in the tra-
ditional model, the teacher transmits the knowledge to
the residents during the class (lower-order levels knowl-
edge and understanding), and the learning is passive.
The resident is then responsible for developing skills
individually and without home orientation that corre-
sponds to the higher levels of applying, analyzing, eval-
uating, and creating. In contrast, in the flipped classroom
model, the resident acquires knowledge at home asyn-
chronously and at his own pace, while in class, jointly
develops higher-order skills with the teacher.

From the point of view of the operatic program of a
residency course, its content must be identified asyn-
chronously. Conventionally, it is recommended that this
knowledge is acquired through the reading of textbooks
in a programmed way; however, it is currently neces-
sary to include digital media such as blogs and podcasts
previously identified by the tutor. Once this content is
established, class sessions may follow a model of PBL,
TBL, or audience response system.

On the other hand, it is recommended that the lec-
tures or presentations given by the teacher are not to
be completely eliminated; however, the objective is not
to present the existing information in textbooks or
review articles but to cement the knowledge that resi-
dents obtained asynchronously. It should be consid-
ered that only 5% of the material received at a lecture
is properly retained and that the attention span is only
about 15-20 min'®. Therefore, it is suggested to divide
the presentations into 15 min of class and 30 min of
active learning®. For example, the Anesthesiology Pro-
gram at Stanford University replaced the traditional
45 min classes at seven in the morning with 15 min
classes supported with slides 3 times a week; the result
was an increase in the quality of education?'.

At the undergraduate level of medicine, this model
has been successful??, although there are still some
controversies as to whether the entire curriculum
should use this model. A recent study showed that ap-
proximately 20% of students believe that 50% tradition-
al model and 50% flipped classroom would be ideal;
however, almost 70% of them felt that attending classes
to review knowledge acquired at home should not be
mandatory?3.

The PUEM contemplates the seminar modality fo-
cused on individual study and inquiry and analytical
discussion in peer groups, for subsequent reflection.
As previously mentioned, traditional classes are no
longer considered very useful; however, a viable option
is the update in the form of imparting them. Since Mil-
lennials prefer a less formal learning environment and
appreciate interaction, it is advisable to use tools to
include activities that required the participation of res-
idents during presentations. There are free tools such
as Google Forms or Pear Deck that can be integrated
into PowerPoint presentations, Keynote, or Google
Slides and provide results in real time.

Resident as teacher

It should not be forgotten that the word doctor comes
from the Latin docere, to teach. That is, why another
of the requirements of the ACGME is that the develop-
ment of residents as educators is encouraged. The
“resident as teacher” programs have been identified as
such since the 1970s. However, the parameters to de-
fine its effectiveness have not been studied specifically
until recently. In general, the benefits are both for stu-
dents, usually medical students or residents of lower
academic hierarchy, and for the resident who serves as
a teacher?. In fact, a study conducted between 2007
and 2010 showed that the evaluation of medical stu-
dents on a clinical rotation depends mainly on academ-
ic interaction with residents®®.

Feedback to residents about their ability to transmit
knowledge to their peers is also relevant. One study
showed that 94% of residents rated the feedback
received immediately as very useful, and 91% of them
mentioned that such feedback would impact the way
they gave their presentations. The recommendations
focused on the amount of content, focus on clinical
reasoning, the use of visual support, and encouraging
interaction?.

The PUEM establishes time requirements that are
equivalent to only 2.5% of the training; however, it
is suggested to favor this role given the evidence
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presented. In the case of the specialty in neurology,
there are usually 1%t year and 3 year residents, to
whom are added rotating other specialties, interns, and
even students resulting in large groups. However, if the
number of students is very small, the tutelary model can
be favored.

Resident as researcher

As previously mentioned, medical specialty courses
are also intended to involve the specialist in research.
A fundamental part of this is the publication of scientific
articles in peer-reviewed journals. It has been shown
that 75% of residents who published an article during
their training will continue publishing later. In contrast,
only 55% of residents who did not publish during their
residency published after the end of their residency?’.
Moreover, 71% of residents of curricular programs that
actively contemplated research published compared to
only 41% of programs focused solely on traditional ed-
ucation of knowledge and skills. In general, residents
who published one or two articles during their training
increased their number of publications to seven after
the end of their residency. Another study conducted in
urology residents of Canada reported that 94% had at
least one publication during their residency, the aver-
age being four publications. However, 44% of them
reported that publishing did not improve their compe-
tence in this area mainly due to issues such as lack of
time and attention by a mentor and poor active partic-
ipation in the investigation®®. In the United States, a
study of surgical residents graduated between 1993
and 2013 reported that 54% of residents had published
at least one article as the first author. In addition, there
was an increase of twice as many publications per
resident as of 2003%°. Finally, a study conducted at the
Mayo Clinic from 2006 to 2012 found that the number
of original articles published and the total number of
publications during residency predicts better clinical
performance not only in skills assessments such as the
MiniCEX but also in the examination of knowledge of
the corresponding specialty board®.

Based on the above, specific programs have been
developed. For example, the Penn State Hershey Med-
ical Center Academic Resident Project contemplates
the following actions: during the 1! year of residence,
the resident is assigned a mentor (associate or princi-
pal professor) and a counselor (another faculty mem-
ber) with whom a research project is chosen and the
proposal is written. During the 2" year, the project is
completed and in the 3" vyear, its results must be

presented in the form of a manuscript that can be
published along with a 10 min oral presentation®',

A study in otorhinolaryngology residents showed that
the implementation of a schedule restriction at a max-
imum of 80 h/week along with two rotations of 20-
24 weeks in research resulted in the increase of one to
five publications per resident®2. The PUEM requires the
preparation of a thesis as a termination requirement; it
should be noted that in general, it is expected that
around 30-40% of the specialty theses will be subse-
quently published as an original article®.

On the other hand, it has been reported that < 30%
of the papers presented at congresses by residents end
up with the publication of an article in extense®*. Finally,
the previously cited studies agree that publishing during
residency doubles the likelihood that the resident will be
integrated into academic and research activities in the
future. It is worth mentioning another of the Millennials
stereotypes, not staying in the same job. In this regard,
it has been shown that they are effectively better pre-
pared for changes in their occupational area; however,
this does not happen for those with high levels of edu-
cation such as postgraduate studies®®. Therefore, en-
couraging the continuation of studies with masters or
doctorates in research can increase job stability.

A final aspect to consider in relation to publications
is ethics. Millennials show a high concern for ethics and
a search for role models. It has been reported that up
to 57.3% of publications made by residents included an
honorary authorship, euphemism for gift authorship.
That is, more than half of the publications include co-
authors who do not meet the international criteria to be
recognized as such®. The above can subtract the
interest of residents in the investigation and dissemina-
tion of it, so the teacher must always show an impec-
cable ethic. The PUEM only requires 5% of the total
program time allocated to this activity; however, the
benefits described justify a greater dedication to this
area.

Assessment and evaluation of skills

Conventionally, the evaluation of skills is carried out
through different methods, including the direct
observation of procedural skills (DOPS) and clinical
evaluation exercises (MiniCEX). The DOPS evaluates
the resident while performing diagnostic and treatment
procedures in clinical practice. The evaluator uses a
structured checklist. In the MiniCEX, the resident’s
skills, attitudes, and behavior are evaluated before a
routine clinical encounter with an approximate duration
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of 15 min. It should be noted that the MiniCEX has
shown a very good correlation with the Objective Struc-
tured Clinical Examination (OSCE), where knowledge,
skills, behaviors, and attitudes are evaluated through-
out a series of stations with different clinical scenarios®.
Since the OSCE requires more time and resources, the
MiniCEX is an acceptable option. In addition to the
relative brevity of the assessment, the MiniCEX as well
as the DOPS require that immediate feedback be of-
fered to the resident. In the specific case of neurology,
both instruments have proven useful®.

Other methods include multi-source feedback
(MSF or 360° evaluation) in which professionals work-
ing with the resident answer a structured form. In the
case of Millennials, it is important to remember that it
is a generation with a history of success, achieve-
ments, and self-confidence; as a result, they are accus-
tomed to positive feedback. On the other extreme, the
generations that precede them grew with the maxim “if
there is no news, it is good news.”

The methods mentioned above differ from formal
written examinations where it is only possible to eval-
uate knowledge. In addition, formal oral examinations
are characterized by poor content validity, high inter-rat-
er variability, and grade inconsistencies®°.

Another recommended method for assessing skills is
called Reporter, Interpreter, Manager, and Educator. At
the reporter level, the resident is expected to be able
to interrogate and explore, as well as present the clin-
ical findings. At the interpreter level, it is expected to
be able to use clinical reasoning, analyze, and prioritize
differential diagnoses. At the manager level, the resi-
dent must generate reasonable patient-centered treat-
ment options; finally, at the educator level, he is able
to contribute to the education of patients, family mem-
bers, and other members of the medical team*°.

Designing questions for evaluation

When generating the questions for evaluations, the six
levels of Bloom’s taxonomy should be considered: knowl-
edge, understanding, application, analysis, synthesis, and
evaluation. It should be considered that this taxonomy is
hierarchical and that the terminology used corresponds
to a level of complexity of the educational objectives.
There are studies that compare performance among
those who use the flipped classroom model or the tradi-
tional lecture model; some of them show superiority of the
first*!, while others have shown no difference, including a
study in a neuroanatomy course*. A recent study sug-
gests that the difference or absence of this is related to

the development of the questions since if there is no
concordance between the question and the Bloom'’s level
that is expected to evaluate. Thus, the results will be in-
adequate®. In summary, if the objective is to evaluate the
flipped classroom model, questions aimed at higher-order
levels should be used. On the other hand, if the model is
traditional, a better evaluation will be obtained using ques-
tions directed at lower-order levels.

ICT

To properly understand the role of ICT, the concepts
of synchronous and asynchronous formats must be
defined. These terms are related to the online learning
method used for educational materials and virtual train-
ing, included in courses, diplomas, masters, and doc-
torates. The above are encompassed under the term
of e-learning. Broadly speaking, synchronous learning
occurs when students and teachers are online while
respecting pre-established schedules and duration
times. The asynchronous one allows the student to
access the didactic material when it suits him best,
without restrictions of schedule or duration (although
there are deadlines). Residents have been shown to
prefer the asynchronous format over the synchronous
in relation to e-learning, even placed alongside the
traditional face-to-face class format*4. The ACGME rec-
ommends that the program includes a combination of
synchronous and asynchronous learning. The asyn-
chronous component should cover at least 20% of the
program and ideally should be monitored through a
learning management system as described below*.

The second aspect to consider is that with the in-
volvement of ICTs in education, it has been necessary
to establish new frameworks to guide the educator. The
most recent model is the SAMR. It is a hierarchical
model; the two lower levels are called potentiation and
include substitution and augmentation. The upper two
levels correspond to transformation and include modifi-
cation and redefinition*é. For example, at the substitution
level, it is only necessary to change paper examination
to one in digital format. On the augmentation level, elec-
tronic devices are used to improve the educational ex-
perience. At the modification level, a redesign of the
way in which the material is presented (interactive sim-
ulations) is required, and in the redefinition level, new
tasks are created that would result impossible to per-
form without the use of ICT.

Millennials are the first generation considered as dig-
ital natives, that is, they were born and grew up in a
digital environment. At the same time, the Millennials
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seek flexibility in their schedules to reach the balance
between life and work. The above facilitate a paradigm
shift of reserving learning moments only for scheduled
sessions or during clinical activities as a visit step or
outpatient consultation. The use of technology in smart-
phones or tablets such as messaging systems and
social networks allows the delivery of brief and timely
information at any time of the day. This can be done
spontaneously or in a pre-established way. This infor-
mation can be images or videos of quick visualization.
A recent study evaluated the effect of using Twitter as
part of a medical residency program in internal medi-
cine. The authors created a specific account which was
managed by two of the professors, as well as by the
chief resident. The content of the publications was es-
tablished in thirds: education of the residents,
promotion of academic activities of the program, and
promotion of other events. At the end of the academic
year, 69% of residents indicated that this tool generally
improved their medical education®’.

Another option is text messages or short message
service (SMS). A study in urology residents compared
learning through traditional classes compared to ques-
tions sent through SMS. Final grades and the level of
satisfaction with learning were higher with the SMS
method*é. Recently, studies on the usefulness of other
messaging systems such as WhatsApp have been pub-
lished. The Duke Cardiology Program implemented a
“WhatsApp group,” in which clinical cases of interest
and images were published under teacher supervision.
About 66.7% of the students in the program participat-
ed actively and 85.7% said that the platform enriched
the teaching process®. It is worth mentioning that the
use of this platform was based on four rules: “what
happens in WhatsApp, stays in WhatsApp,” there is no
consequence for wrong answers, it is only used during
working days and hours, and there is a maximum of
five cases per day to avoid fatigue in interactions.

Finally, the use of ICT with all its potential necessarily
requires a platform for learning management system,
generally known as LMS. The LMS allows to adminis-
ter, distribute, and evaluate training activities. LMS
costs for a residency or fellowship program can vary
from free (Schoology) to hundreds of dollars per user
(Blackboard, Canvas). However, on many occasions,
academic or university institutions grant access to
these systems (Moodle, Google Classroom). The Na-
tional Institute of Neurology and Neurosurgery has its
own LMN named as Neurocampus (www.neurocam-
pus.cuaed.unam.mx), which through the LMS Moodle
offers continuous medical education for its residents of

specialty, subspecialty, and high specialty in virtual
formats or mixed (blended education).

It is important to understand that it is currently con-
sidered that the responsibilities of the program to the
resident and vice versa extend beyond the date of
completion of the course. ICTs favor a learning ecosys-
tem that allows these interactions to continue.

Conclusions

It should not be forgotten that generations are the
product of the social environment, economic aspects,
world and regional events, and technological changes,
in which they grow. “Technological” generations such
as Millennials and Generation Z require teaching-learn-
ing environments congruent with their needs. Diversity
in educational models must be the norm, integrating
multicultural talent. The models and techniques pre-
sented here are not exhaustive; the National University
Autonomous University mandatory pedagogical train-
ing course for professors of medical specialties
recommends additional tools such as assessment ru-
bric, appreciation checklist, and portfolios. Recommen-
dations on education for the high specialty courses
have been also published elsewhere®.

Mexico is an academic destination for the training of
specialists, particularly from Central America and, more
recently, from South America so that academic expec-
tations force us to adopt modern teaching, learning, and
evaluation models. Generation Y or Millennials are con-
sidered the generation with the highest level of educa-
tion in history, and unlike Generation X, they tend to be
more optimistic and literally believe that they can change
the world. It is the responsibility of teachers to keep up
to date in pedagogy and adopt the strategies with the
highest probability of success to promote the develop-
ment of skills and professionalization of their residents.

Declaration of conflicts of interest

None.

Sources of financing

None.

Ethical disclosures

Protection of human and animal subjects. The
authors declare that no experiments were performed
on humans or animals for this study.



M. Rodriguez-Violante, et al.: Neurology and Millennials

Confidentiality of data. The authors declare that no
patient data appear in this article.

Right to privacy and informed consent. The au-
thors declare that no patient data appear in this
article.

References

1.

10.

11.

12.

13.

14,

15.

16.

17.

18.

20.

21.

22.

Wong M, Gardiner E, Lang W, Coulon L. Generational differences in
personality and motivation: do they exist and what are the implications
for the workplace? J Manag Psychol. 2008;23:878-90.

. Smola KW, Sutton CD. Generational differences: revisiting generational

work values for the new millennium. J Organ Behav. 2002;23:363-82.

. Myers KK, Sadaghiani K. Millennials in the Workplace: a communication

perspective on Millennial’s organizational relationships and performance.
J Bus Psychol. 2010;25:225-38.

. Borges NJ, Manuel RS, Elam CL, Jones BJ. Differences in motives be-

tween Millennial and Generation X medical students. Med Educ.
2010;44:570-6.

. Bloom, BS, editor. Taxonomy of Educational Objectives: the Classifica-

tion of Educational Goals: handbook I, Cognitive Domain. New York,
Toronto: Longmans, Green; 1956.

. Anderson LW, Krathwohl DR, Airasian PW, Cruikshank KA, Mayer RE,

Pintrich PR, et al. A Taxonomy for Learning, Teaching and Assessing: a
Revision of Bloom's Taxonomy of Educational Objectives. 15 ed.
New York: Longman; 2001. p. 336.

. Cruess RL, Cruess SR, Steinert Y. Amending Miller's pyramid to include

professional identity formation. Acad Med. 2016;91:180-5.

. Pefia A. The Dreyfus model of clinical problem-solving skills acquisition:

a critical perspective. Med Educ Online. 2010;15:4846.

. Johnston S, Coyer FM, Nash R. Kirkpatrick’s evaluation of simulation and

debriefing in health care education: a systematic review. J Nurs Educ.
2018;57:393-8.

Frank JR, Snell LS, Cate OT, Holmboe ES, Carraccio C, Swing SR, et al.
Competency-based medical education: theory to practice. Med Teach.
2010;32:638-45.

Potts JR 3. Assessment of competence: the accreditation council for
graduate medical education/residency review committee perspective.
Surg Clin North Am. 2016;96:15-24.

Merlin LR, Horak HA, Milligan TA, Kraakevik JA, Ali Il. A competency-ba-
sed longitudinal core curriculum in medical neuroscience. Neurology.
2014;83:456-62.

Swing SR, Beeson MS, Carraccio C, Coburn M, lobst W, Selden NR,
et al. Educational milestone development in the first 7 specialties to
enter the next accreditation system. J Grad Med Educ. 2013;5:98-106.
Azer SA. Training students to learn in a problem-based learning program-
me. Med Educ. 2011;45:510.

Ruiz-Campo S, Soria-Barreto K, Zufiga-Jara S. Aprendizaje basado en
equipos con IF-AT: impacto y percepcion en estudiantes universitarios.
Est Pedag. 2016;42:255-69.

Burgess A, Roberts C, Ayton T, Mellis C. Implementation of modified
team-based learning within a problem based learning medical curriculum:
a focus group study. BMC Med Educ. 2018;18:74.

Lucardie AT, Berkenbosch L, van den Berg J, Busari JO. Flipping the
classroom to teach millennial residents medical leadership: a proof of
concept. Adv Med Educ Pract. 2017;8:57-61.

Desy JR, Reed DA, Wolansky AP. Milestones and millenials: a perfect
pairing-competency-based medical education and the learning preferen-
ces of generation Y. Mayo Clin Proc. 2017;92:243-50.

. Toohey SL, Wray A, Wiechmann W, Lin M, Boysen-Osborn M. Ten tips for

engaging the millennial learner and moving an emergency medicine residen-
cy curriculum into the 21t century. West J Emerg Med. 2016;17:337-43.
Wolff M, Wagner MJ, Poznanski S, Schiller J, Santen S. Not another
boring lecture: engaging learners with active learning techniques.
J Emerg Med. 2015;48:85-93.

Tanaka P, Yanez D, Lemmens H, Djurdjulov A, Scotto L, Borg L, et al.
Impact of an innovative classroom-based lecture series on residents’
evaluations of an anesthesiology rotation. Anesthesiol Res Pract.
2016;2016:8543809.

Street SE, Gillland KO, McNeil C. The flipped classroom improved me-
dical student performance and satisfaction in a pre-clinical physiology
course. Med Sci Educ. 2015;25:35-43.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Pettit RK, McCoy L, Kinney M. What millennial medical students say
about flipped learning. Adv Med Educ Pract. 2017;8:487-97.

Snell L. The resident-as-teacher: it's more than just about student lear-
ning. J Grad Med Educ. 2011;3:440-1.

Huynh A, Savitski J, Kirven M, Godwin J, Gil KM. Effect of medical stu-
dents’ experiences with residents as teachers on clerkship assessment.
J Grad Med Educ. 2011;3:345-9.

Katz-Sidlow RJ, Baer TG, Gershel JC. Providing rapid feedback to resi-
dents on their teaching skills: an educational strategy for contemporary
trainees. Int J Med Educ. 2016;7:83-6.

Macknin JB, Brown A, Marcus RE. Does research participation make a
difference in residency training? Clin Orthop Relat Res. 2014;472:370-6.
Solaja O, Skinner TAA, Mcgregor TB, Siemens DR. CanMEDS scholars:
a national survey on urology residents’ attitudes towards research during
training. Can Urol Assoc. J 2018;12:E191-6.

Forrester JD, Ansari P, Are C, Auyang E, Galante JM, Jarman BT, et al.
A multi-institution analysis of general surgery resident peer-reviewed
publication trends. J Surg Res. 2017;210:92-8.

Seaburg LA, Wang AT, West CP, Reed DA, Halvorsen AJ, Engstler G,
et al. Associations between resident physicians’ publications and clinical
performance during residency training. BMC Med Educ. 2016;16:22.
Eckert J, Vaida SJ, Bezinover D, McCloskey DE, Mets B. The resident
academic project program: a structured approach to inspiring academic
development during residency training. A A Case Rep. 2016;6:95-9.
Chen JX, Kozin ED, Sethi RK, Remenschneider AK, Emerick KS,
Gray ST. Increased resident research over an 18-year period: a single
institution’s experience. Otolaryngol Head Neck Surg. 2015;153:350-6.
Chassagnon G, Dangouloff-Ros V, Vilgrain V, Ronot M. Academic pro-
ductivity of French radiology residents: where do we stand? Diagn Interv
Imaging. 2016;97:211-8.

Dressler D, Leswick D. Canadian association of radiologists annual scien-
tific meetings: how many abstracts go on to publication? Can Assoc
Radiol J. 2015;66:96-101.

Pyéria P, Ojala S, Saari T, Jarvinen K. The Millennial Generation a New
Breed of Labour? Vol. 7. Thousand Oaks: SAGE Open; 2017.
Rajasekaran S, Lo A, Aly AR, Ashworth N. Honorary authorship in post-
graduate medical training. Postgrad Med J. 2015;91:501-7.

Profanter C, Perathoner A. DOPS (direct observation of procedural skills)
in undergraduate skills-lab: does it work? Analysis of skills-performance
and curricular side effects. GMS Z Med Ausbild. 2015;32:Doc45.

Wiles CM, Dawson K, Hughes TA, Llewelyn JG, Morris HR, Pickersgill TP,
et al. Clinical skills evaluation of trainees in a neurology department. Clin
Med (Lond). 2007;7:365-9.

Tabish SA. Assessment methods in medical education. Int J Health Sci.
2008;2:3-7.

Pangaro L. A new vocabulary and other innovations for improving des-
criptive in-training evaluations. Acad Med. 1999;74:1203-7.

O’Flaherty J, Philips C. The use of flipped classrooms in higher education:
a scoping review. Internet High Educ. 2015;5:85-95.

Whillier S, Lystad RP. No differences in grades or level of satisfaction in
a flipped classroom for neuroanatomy. J Chiropr Educ. 2015;29:127-33.
Morton DA, Colbert-Getz JM. Measuring the impact of the flipped ana-
tomy classroom: the importance of categorizing an assessment by
Bloom’s taxonomy. Anat Sci Educ. 2017;10:170-5.

Kunin M, Julliard KN, Rodriguez TE. Comparing face-to-face, synchro-
nous, and asynchronous learning: postgraduate dental resident preferen-
ces. J Dent Educ. 2014;78:856-66.

Sadosty AT, Goyal DG, Gene Hern H Jr., Kilian BJ, Beeson MS. Alter-
natives to the conference status quo: summary recommendations from
the 2008 CORD academic assembly conference alternatives workgroup.
Acad Emerg Med. 2009;16 Suppl 2:525-31.

Hamilton ER, Rosenberg JM, Akcaoglu M. The substitution augmentation
modification redefinition (SAMR) model: a critical review and suggestions
for its use. TechTrends. 2016;60:433.

Bergl PA, Narang A, Arora VM. Maintaining a twitter feed to advance an
internal medicine residency program’s educational mission. JMIR Med
Educ. 2015;1:e5.

Sichani MM, Mobarakeh SR, Omid A. The effect of distance learning via
SMS on academic achievement and satisfaction of medical students.
J Educ Health Promot. 2018;7:29.

Kochar A, Rymer J, Samad Z, Duke Cardiovascular Education Group.
Disrupting fellow education through group texting: whatsapp in fellow
education? J Am Coll Cardiol. 2018;72:3366-9.

Cervantes-Arriaga A, Rodriguez-Violante M. Curriculum design and eva-
luation of a high specialty postgraduate course in medicine. Inv Ed Med.
2019;8:95-103.

79



	_GoBack

