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Executive Summary

Introduction

Ten years ago, Downstate College of Medicine began teaching basic science through the organ
systems and introduced the Essentials of Clinical Medicine courses. Since that time, faculty
members have made some minor adjustments to the curriculum, but have not looked at the
whole. Nationally, medical schools and licensing exams are emphasizing extensive integration
of basic and clinical science as well as more clearly defining and evaluating clinical
competencies. In the fall of 2008, the Dean, Dr. lan Taylor, asked that the school examine the
curriculum to determine how well it meets the needs of our students and to propose changes to
meet the educational needs of future physicians.

A Curriculum Renewal Steering Committee comprised of students, members of the faculty’s
Committee on Educational Policy and Curriculum (CEPC), and members of the Dean’s staff
began work on this project in late 2008. Three CEPC subcommittees were charged to report on
the goals and objectives of medical education, medical school curricula at other institutions, and
to learn the opinions of faculty and students concerning our current curriculum. Students were
asked to be members of these 3 subcommittees, as well as form an independent committee on
curriculum renewal. Based on these reports and extensive interviews with stakeholders, the
Steering Committee identified major issues of concern and sought curriculum design elements
that address those concerns. This document presents our findings and recommendations for
curriculum renewal that will result in a new curriculum for the class entering in August of 2011.

Recommendations for Curriculum Design

The overarching theme of the new curriculum is the integration of basic and clinical science over
the four years of medical education. Major Curriculum Design Features are high level design
features that promote integration of basic science and clinical curriculum throughout the four
years. These high level structures organize a cohesive curriculum. Major Independent
Features contain important design elements that do not define the overall structure, but are
important to the development of a rigorous and forward-looking curriculum and to the goal of
attracting a pool of diverse, high-quality applicants for admission to Downstate.

Major Curriculum Design Features
Early Immersion Block Introduction to the profession of medicine and overview of first two
years of the curriculum.

‘Fundamentals’ and ‘Body Systems, Disease Processes and Therapeutics’ Blocks We
recommend combining the teaching of normal and abnormal human body states throughout
Years 1 and 2 with great attention to the clinical relevance of the material and the
contemporaneous teaching of clinical skills. Disease processes will be emphasized within each
block, from the beginning of Year 1.

Integrative Exercises At the end of each block in the first two years, time should be devoted to
active learning modalities designed to help students integrate and apply what they have learned
in both the basic science and clinical portions of the curriculum.

Summative Assessments Integrated assessments deal with both clinical and basic science
material covered in the block and in the integrative exercises; where appropriate, assessments
will also cover material from past blocks.

Integrative Block: Cases for Years 1 and 2 An integrated block based on all of the clinical and
basic science material from the first two years will also teach skills required for clerkship
rotations, such as differential diagnosis and evidence based medicine. These exercises will




consolidate the vast amount of information conveyed in the first two years of medical school
serving as both a review for the current USMLE part | and a jumping off point for the clerkship
training.

Longitudinal Patient Contact & Clinical Skills Development Meaningful clinical exposure starts
in Year 1 and more advanced skills are developed progressively over time; skills are integrated
with basic science.

Related Clerkship Blocks Clerkships with similar core skills are grouped with defined shared
material to teach to students across clerkships. This increases integration and assists in
generalization; also all clerkships share common core clinical knowledge and skills sets.

Curricular Threads Threads have major importance in the curriculum and are taught
throughout the four years in various contexts and settings. Threads require development of
specific competencies and require oversight to assure relevant and adequate placement in the
curriculum.

Electives/Vacation Opportunity to explore medical fields.

Applied Core Content Blocks in MS3 Core Content blocks may be tied to Clerkship Blocks, or
be stand-alone courses; students will learn advanced basic science concepts, other content and
skills not explicitly covered in the clerkships.

Major Independent Features

Enhanced Advisement/Mentoring Possibilities include having tracks or areas of concentration,
assignment of faculty and senior students to incoming students to provide coordinated, timely
career advisement.

Early Exposure to Subspecialty Practice Curricular or extra-curricular rotations with
subspecialty faculty or enhanced mentoring.

Tracks An opportunity for more faculty-student interaction and for deepening scholarly skills,
similar to current neuroscience track.

Scholarly Project A research project could be paired with or enrich tracks and run for all or part
of the 4 years.

Imaging, Simulation, and Technology Enhanced use of clinical imaging, patient simulation, and
information technology throughout the curriculum

Pre-Residency Competencies Define and insure all students have competencies before
graduation.

Resources

To ensure success, this process must be an institutional priority and major stakeholders must
invest time and energy in the process. Departmental chairs and faculty leadership must be
committed to the project and key faculty and staff must have sufficient time to participate in
curriculum development. Faculty in leadership roles will need support to strengthen leadership
skills and to develop appropriate levels of authority and a viable management structure for the
curriculum. Where we do not have in-house expertise, we will need to bring in outside
resources. Once the curriculum is in place, sufficient staff and resources should be allocated to
supporting the new curriculum.



Rationale

Introduction

In 1998, the Downstate College of Medicine completed a major curriculum reform that
integrated departmentally-based basic science teaching into organ system-based instructional
blocks in the first two years of medical school. Clerkship rotations and training were left largely
unchanged, although a new course (Doctoring/Essentials of Clinical Medicine) was added in the
first two years to introduce clinical material and other vital topics in the humanities. In the ten
years following these changes, many advances in science, medicine, and medical education
require that we reevaluate the overall objectives of our educational program and how well we
meet those objectives. Our stakeholders have voiced many ideas about how our curriculum
should change and those ideas are described in the body of the report.

External Forces Driving Changes in Medical Education

Changes in Science and Medicine

Maijor shifts in science and medicine are driving changes in medical education. Aside from an
ever-increasing volume of scientific discoveries and understanding, there is a new emphasis on
research that crosses traditional boundaries and relates directly to medical practice. Nationally,
major efforts have been undertaken to clarify what comprises the necessary scientific
foundation for physicians. The LCME has added a new requirement that medical schools
introduce students to the basic principles of translational and clinical research as well as have
the opportunity to participate in research and other scholarly activities (see Appendix G). This
will prepare future physicians for more evidence-based medical practice.

Physicians themselves are being asked to develop new skills that allow them to care for patients
in a relationship-centered manner, work effectively in teams, and to not only keep up with
relevant medical knowledge, but to have the ability to change how they practice in response to
new information. These pressures for change are reflected in recent and proposed changes for
the licensing exams for medicine. A new clinical licensing exam using standardized patients
has been required since 2004 (Clinical Skills Exam). The NBME had proposed and withdrawn a
single, new exam that tests both basic science and clinical knowledge. Nonetheless, it is highly
likely that this licensing exam structure will be adopted in the near future.

Changes in Students and in Adult Education

Medical schools must train physicians to be lifelong learners to remain current for their entire
careers; therefore, we must apply the evolving understanding of adult and professional
education to our curriculum. We must use the most effective modalities to teach the complex
and extensive knowledge, attitudes, and skills required of a physician. This shift is also
reflected in the change to assessments that more accurately reflect professional development
than the standard multiple choice exam. Many medical schools are defining competencies
expected of medical students as well as ways to measure those competencies. Finally, as
medical schools revise and update their curriculum, we also must actively monitor and adjust
our curriculum to maintain our place as a well-regarded medical school to compete for top
applicants. In this regard, many schools in New York City and New York State, as well as in the
Tri-State area, are currently undergoing significant curriculum reforms.



Principles of Curriculum Renewal: Integration, Collaboration
and Relevance

The Steering Committee began this process with discussions with our stakeholders. The three
principles of integration, collaboration, and relevance clearly came to the fore. And, as we
looked at other medical schools, it became clear that these concepts have been adopted by
many other schools as touchstones for curricular changes. These principles serve as
organizing themes that will guide the process, but they also invite ongoing interpretation that
can channel creativity. Those engaged in curriculum renewal will continue to develop new
understandings of how these principles can be best expressed and adopted here at Downstate.
The following section presents our vision of how integration, collaboration and relevance will
guide curriculum development.

Integration

Science and medicine have changed greatly over the last 50 years. Traditional discipline-based
basic science has given way to inter-disciplinary understandings of body function and disease.
Many medical schools strive to teach organ systems in an integrated fashion, rather than in
isolation. For example, congestive heart failure involves not only the cardiovascular system, but
also the renal, endocrine, and nervous systems. Another main focus of integration in medical
education highlights the connections between the traditionally named basic and clinical
sciences. This integration demonstrates to medical students how basic science underpins
clinical medicine and accentuates its relevance, but also encourages faculty from these two
broad areas to work together to create the best curriculum possible.

What this means for our curriculum is that both clinical and basic science material must be
integrated within and between all four years of the curriculum so that students experience the
curriculum as a whole. Clinical material should begin early and be integrated with basic science,
and relevant basic science should continue to be taught throughout the clinical years.
Coursework in the predominantly basic science years should be integrated within and between
blocks and related to clinical concepts and disease processes. During the clerkship years, all
clerkships should have common cores of expected clinical skills and knowledge that students
are expected to learn in greater depth as they progress through the clinical years. During the
clerkship years, basic science should be integrated into the students’ clinical experiences.

Collaboration

An atmosphere of collaboration between faculty and students, as well as among faculty, should
permeate our medical school and is crucial to a well integrated curriculum. Collaboration will be
required to identify the details of a relevant curriculum and to develop the most effective
methods to teach that curriculum. Collaboration as a skill has become highly valued not only in
science, but as a skill required of students, residents and physicians in practice. In fact,
increased interaction and collaboration may pay dividends not only by enriching our curriculum
and our faculty’s understanding of medicine, but also by informing new directions in research
and scholarship. Collaboration should also be encouraged with stakeholders outside the
College of Medicine. Rich opportunities for collaboration exist with other Downstate schools
and colleges, our affiliates, and important organizations such as the Alumni Association,
community groups and other academic organizations.

Relevance

The curriculum should continuously be examined for relevance. Medical science is rapidly
changing and we must be poised to find and integrate new curricular materials that are relevant
to training the best possible physicians. This means not only integrating profound new scientific
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knowledge and principles, but also assuring that we are training physicians with the skill set they
need to practice effectively in a changing health care environment. This includes such skills as
the ability to work in teams and understand the health care system, practicing in a patient
centered manner, and developing the ability to be a life-long learner who can evaluate and
integrate new knowledge and skills throughout their professional life.

Competencies of Graduating Students

Following the lead of the ACGME, most medical schools are defining and assessing
competencies of their students. Some of the most challenging discussions in medical education
revolve around defining precisely what knowledge, attitudes and skills graduating medical
students should acquire before beginning residency training. This discussion by a medical
school’s stakeholders is crucial to developing a common understanding that drives a coherent
curriculum. Descriptions of competencies should not be words on a page, but a living document
that evolves and captures the best thinking about what to expect of a graduating medical
student. In this spirit, we propose the following competencies derived from our current “Eight
Domains of Competence”. A more detailed description of competencies is included in the
appendix (Appendix A, page 30).

Professionalism: Demonstrate, through knowledge and behavior, a commitment to the
highest standards of competence, ethics, integrity and accountability to the patient and the
profession.

Medical Knowledge: Demonstrate the ability to apply knowledge of human structure,
function, development, pathophysiology, epidemiology, and psychosocial development to
patient care.

Interpersonal and Communication Skills: Demonstrate effective listening, verbal and
written communication skills with a wide range of individuals and groups in order to provide
patient-centered care and to educate one’s juniors and peers.

Clinical Skills and Patient Care: Demonstrate effective use of motor and cognitive
skills in diagnosis, management and prevention of common health problems encountered in
patient care.

Health Care in the context of Community and Society: Recognize and work
effectively within the larger context and system of health care to advocate for and provide
quality patient care. Understand that societal conditions and the specific cultural milieu of a
patient may affect your ability to deliver effective and appropriate healthcare.

Continuous Improvement of Care through Reflective Practice and Life long
learning: Demonstrate habits and skills of self-directed learning, including awareness of
gaps in understanding, recognition of personal limitations, and acquisition of new knowledge
and skills in order to stay current in all aspects of medical practice and provide optimal
patient care.

Scholarship: Demonstrate understanding of scientific theory and methodology and the
critical thinking skills needed to interpret and apply research to improving patient care.



Current Standing

In order to understand our starting point, the Steering Committee not only spoke with
stakeholders directly, but also asked faculty and student committees to gather data and
opinions about the curriculum. The full reports can be found in the addenda; summaries of the
reports as well as our students’ performance on national exams are outlined below.

Stakeholder Reports

Although the students and faculty of SUNY Downstate are a large and diverse group with a wide
variety of opinions about the current standing of medical education, a good deal of consensus
and several overarching themes emerge from the surveys and interviews conducted by the
Curriculum Renewal Steering Committee, CEPC, and the Student Curriculum Committee (see
addenda for reports). These themes largely fell into the three goals of curriculum renewal:
integration, relevance, and collaboration.

Integration of Basic Science and Clinical Medicine

SUNY Downstate has a justified reputation for providing students with a clinical education rich in
hands-on experience and for graduating physicians with strong clinical skills. However, there is
a clear and consistent call from students to have this hands-on clinical experience begin much
earlier in MS1. Students would like basic science to be taught with greater clinical relevance
and to learn history and physical skills earlier in their education. They are eager to learn from
patients and to practice their new skills under the guidance of experienced physicians. Some
faculty voiced the opinion that early patient contact would foster enthusiasm and
professionalism in the students. Many students and clinical faculty said that more training in
differential diagnosis and clinical decision making before beginning the clerkships would be
helpful. Most students also feel that patient contact is the best way to learn empathy, and that
small groups are more effective than lecture for learning about the psychosocial aspects of
illness.

Case Based Learning (CBL) should have addressed, in large part, the issue of teaching basic
science with clinical relevance; however both students and faculty have commented that CBL
does not work well in its current format. The students would like greater facilitation of CBL by
knowledgeable faculty and have suggested that facilitator training should include skills in
increasing student participation and accountability. Faculty also voice concerns about CBL and
would like to see more in-depth research and discussion of topics by students with an emphasis
on evidence-based medicine and evaluating the literature.

Need to Maintain Basic Science Teaching Through MS3 and MS4

Faculty expressed a need for continuing exposure to basic science in MS3 & MS4, perhaps by
didactic teaching methods or by incorporating components of basic science (anatomy,
physiology, pharmacology, etc.) in patient write-ups. As noted in the CEPC 2008 report,
clerkship directors are very receptive to thinking about ways to keep basic science concepts
percolating through discussions of actual patients.

Integration From an Organization Perspective

Integration within blocks, within years, and within medical education as a whole was frequently
cited as needing more attention. Many block directors and students voiced a need to better
integrate ECM with other components of the MS1/MS2 curriculum. Some had practical
concerns about the scheduling of ECM and block exams and others wished that ECM better
enhanced the material in the basic science curriculum. Integration of subjects across years was
also mentioned as an important goal in order to ensure that students cover important material
with little redundancy. Neuroscience and Neurology accomplishes this by having block and




clerkship directors meet regularly in order to have an integrated experience in Neuroscience
across four years of medical education.

Understandably, students wish for organized lectures, with quality lecture notes provided in a
timely manner. Students and faculty discussed the need for block directors to have more
authority and oversight in order to control the quality of notes and lectures and to enlist faculty
for small group exercises and CBL. Several faculty members would like greater administrative
support from the Office of Education. Standardization of small group experiences has also been
requested by some students so that all students receive equal education in terms of the quality
of teaching, the material covered, and grading standards. Clinical Clerkship directors also
mentioned a lack of integration in teaching clinical skills, such as depression and anxiety
screening, across clerkships (CEPC, 2008 Report).

Relevance

Most students felt that the curriculum prepared them well for becoming physicians and for
USMLE exams. However, there were multiple complaints that not all USMLE Step 1 topics are
covered in the curriculum. Both faculty and students had concerns about the retention of
material and the need to focus on major principles rather than minutiae. Many MS3 and MS4
students also wished that they had a better understanding of common diseases such as
congestive heart failure, asthma, hypertension and diabetes mellitus and core clinical skills such
as IV placement, presenting patients, and note writing before “hitting the wards”. Students also
wanted more exposure to health care teams and their role on the team. Clinical faculty and
some students have also suggested that a longitudinal patient experience is needed to enable
students to better understand of chronic conditions which are treated primarily in the ambulatory
setting.

MS3 and MS4 students are concerned that they have not had enough training in diagnostic
imaging or in critical care medicine. Students and many clinical faculty are also very concerned
about the lack of subspecialty exposure until late in clinical education. A good proportion of our
students graduate without learning sufficient Dermatology or Ophthalmology. Clinical faculty felt
the school needs to revive a concerted effort to train faculty and residents in Evidence Based
Medicine, so that the students will be learning in a climate which is permeated with the
philosophy and practice of turning regularly and thoughtfully to the literature for patient care
decisions. Both students and faculty identified several “orphan” topics such as obesity and
nutrition that need to be integrated into the curriculum, as well as new LCME mandated content.

Student-Centered Education and Professional Development

There is a perception amongst some students that students are not valued by the school. Many
see an unmet need for longitudinal professional development and mentoring. Some mentoring
may best be student-to-student with more structured guidance from upperclassmen. MS3 and
MS 4 students who have not decided on a specialty feel especially lost and in need of guidance.

Performance on National Exams

The pass rate for Downstate medical students for USMLE Step 1 is slightly better than the
national pass rate when averaged over the ten years from 1999 to 2008, 94.1% vs. 92.4%. The
mean for our students varies from year to year with respect to the national mean but is at the
national mean when averaged over the past ten years, 217.2 vs. 217.3.

From 1998 to 2007 our students USMLE Step 2 Clinical Knowledge pass rate has varied from

2% above the national rate to 4% below the national rate, averaging 94.6% vs. a national pass
rate of 95.7%. Our student’s mean grade on this examination is always less than the national

mean by 2-7 points, 214 vs. 218 for the national mean.
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Data are available from 2004-2008 for the USMLE Step 2 Clinical Skills exam. Our students
performed at the national pass rate on the integrated clinical encounter and spoken English
proficiency. However, on the interpersonal skills section of the examination, our students’ pass
rate averages 4 percentage points below the national mean, 95% vs. 99%.

In sum, compared to the national scores, our students are at or close to the national pass rate
and mean on all national examinations except the interpersonal skills section of the Step 2
Clinical Skills examination, clearly identifying an area in need of improvement.

Curriculum Design

Overview

Based in large part on feedback from stakeholders, the Steering Committee identified areas of
concern and deficiencies in our current curriculum and then sought examples of design features
and curriculum structure, primarily from other medical schools, that would address those
concerns. As the Steering Committee looked to other schools for inspiration, we also kept in
mind the specific needs of the Downstate community. What follows is a Curriculum Outline that
incorporates major curricular features that the Steering Committee recommends as a starting
point for discussion of a new curriculum. As this process continues, other design elements are
likely to be identified and incorporated, and the proposed Curriculum Outline will undergo
modifications and refinement with regard to the content and timing of its various components.
However, it is important to have a starting point, and to reach a consensus on major curricular
features in the very near future.

There are two broad components to the
curriculum that could be considered separately
— one being Fundamentals, Principles, and
Basic Science, the other being Clinical
Materials and Clinical Skills. However, there is
a good deal of cross-talk between these two
components, and both will be present
throughout the four years of the curriculum. At
the beginning of the curriculum, the emphasis
will be on Fundamentals, Principles, and Basic
Science, but the relative emphasis on this
component will be reduced as students

Fundamentals, Principles
& Basic Science

Clinical Materials
& Clinical Skills

Curricular Content

Year 1

Time Year 4

h h th icul th Figure 1. Two broad components — Fundamentals,
progress_, t rouQ_ _t e Cumc_u um, and ) e Principles & Basic Science; Clinical Materials & Clinical
emphasis on Clinical Materials and Clinical Skills — will be present throughout the curriculum but

Skills will correspondingly increase (Fig. 1). their relative emphases will change over time.
Disease processes will be introduced at the

onset of Year 1 and emphasized throughout

Years 1 and 2.

A broad template for the new curriculum is illustrated in the Curriculum Outline for Years 1 & 2
and Years 3 & 4 (Figures 2 & 3, pages 27 and 28). The overarching theme of the Curriculum
Outline is integration of basic and clinical science throughout the four years of the curriculum.
Items shown in blue have a focus on basic science; those shown in pink have a focus on clinical
activities; those with a blended blue and pink background are integrated blocks, exercises, or
assessments that meld basic science and clinical disciplines; those in purple are ‘other
curricular elements’, typically not didactic teaching per se. In addition to integration, the
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underlying themes of collaboration and relevance were also essential to the development of the
Curriculum Outline. In the following sections, we describe the various components of the
proposed curriculum, the rationale and purpose of each component, and its relationship to the
overall curriculum.

The following section is divided into “Major Curriculum Design Features” and “Major
Independent Features”. Major Curriculum Design Features are high-level design features that
promote integration of basic science, clinical teaching, and clinical skills throughout the four
years, and are the foundations of a cohesive curriculum. Major Independent Features are
substantial enhancements that can be implemented largely independent of curriculum design,
and contain important features that will contribute to the development of a rigorous and forward-
looking curriculum.

Major Curriculum Design Features

The major design features outlined in this section are:

1. Early Immersion Block

2. ‘Fundamentals’ and ‘Body Systems, Disease Processes and Therapeutics’ Blocks

2.1 — Human Structure and Function
2.2 — Molecules to Cells

2.3 - Infection and Host Defense
2.4 - Brain, Mind, and Behavior

2.5 - Integrated Organ Systems |
2.6 - Integrated Organ Systems I

Integrative Exercises

Summative Assessments

Integrative Block & Summative Assessment: Cases for Years 1 and 2
Longitudinal Patient Contact & Clinical Skills Development

Related Clerkship Blocks

© N o o A W

Curricular Threads
9. Electives/Vacation
10. Applied Core Content Blocks; linked to Clerkship Blocks or as stand-alone courses

Note that the numbers in this list correspond to the elements in Figures 2 & 3 on pages 27 & 28.
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Timelines and Course Durations

We have not yet included timelines or durations for the various components of the curriculum
shown in Figures 2 and 3. That will be a focus of the next stage of refinement and building of
the curriculum, once we have reached a consensus on its overall structure and broad outline of
its content. A number of interrelated factors will need to be considered when we come to deal
with timelines. In the current curriculum at Downstate, the first two years occupy a total of 21
months (including vacations and the summer between MS1 and MS2), and all formal
coursework is concluded by the first week of May in MS2, followed by study time and the
USMLE Step 1 exam. The MS3 clerkships currently begin in July, about two months after the
end of MS2 coursework.

In looking at curricula at other schools, we found that some schools with an integrated
MS1/MS2 curriculum, similar to that outlined in Figure 2, have shortened the overall duration of
Years 1 and 2 such that formal coursework (including vacations and the summer between Years
1 and 2) occupies 18 to 19 months. One upshot of this is that the third year clerkships can
begin earlier, in March or April for example, and all required clerkships can be completed within
12 months (i.e., within “Year 3”). Such a structure allows all students to complete required core
clerkships well before residency applications and interviews, and provides for greater flexibility
of scheduling in Year 4. However, in order to achieve a ‘lengthening’ of Year 3 and a
compression of the overall time for Years 1 and 2, some schools that we studied have managed
this in part by having longer working days in Years 1 and 2 — for example with didactic teaching
beginning at 8:00 a.m. and running through to 5:00 p.m. on at least some weekdays.

The clerkship blocks shown in Figure 3 do not yet have durations, but we would envision these
to be 12-week blocks, with individual clerkships of, for example, 4, 6, or 8 weeks, and elective
time of 1 to 2 weeks within each block. One advantage of a blocked structure for clerkships with
this type of timeline will likely be simplified (compared to the current curriculum) scheduling and
development of clerkship tracks since clerkship blocks are repeated several times throughout
the year.

Similarly, timelines for MS4 have not yet been defined, and its content will depend in part on the
structure and content of MS3. The fourth year provides an opportunity to work on pre-residency
competencies, a scholarly project, advanced track activities, electives and selectives. In talking
with stakeholders, there was a feeling that the fourth year in the current curriculum is not well
utilized. Thus, Curriculum Renewal presents an opportunity to more fully develop MS4.

In deciding on the durations and timelines of the various components of the curriculum, there
will be a variety of factors that need to be weighed. For example, if the total time devoted to
MS1 and MS2 is reduced by a month or two, to allow all required clerkships to be completed in
MS3, we would have to also ensure that students have appropriate early exposure to
subspecialties either via careful scheduling of electives and selectives or through other
mechanisms.

1. Early Immersion Block

Description:

Early Immersion, the first block of the Medical School, provides a clear introduction to the
profession of medicine and paints a broad picture of the first two years of the curriculum — a
necessary feature because students often do well with understanding the various pieces of the
curriculum, but lack a grasp of the whole picture. Early Immersion could offer:
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* An explicit transition from undergraduate study to education in a profession, with an
emphasis on commitment to adult learning, self-development, and professionalism.

* Through the example of a disease such as diabetes, present a broad view of the scope of
medicine from molecules and cells, through organ systems, human beings, community and
society. Emphasize the connection between basic and clinical science and the scientific
underpinnings of the practice of medicine.

* A broad overview of ‘basic science’ and clinical material including systems, interactions, big
concepts such as homeostasis; broad overview of types and classification of disease,
pathology, injury; broad overview of treatment, prevention.

* Anintroduction to one or two basic clinical skills and to the “language system” of medicine.
Rationale:

* A focus on professionalism and commitment to excellence from Day 1 sets the stage for the
next 4 years of education and beyond.

* An explicit introduction to communication and clinical skills highlights medicine as a unique
human-to-human profession.

* A roadmap for the entire medical school experience will increase understanding of the ‘big
picture’ and relevance of basic science.

2. ‘Fundamentals’ and ‘Body Systems, Disease Processes and Therapeutics’
Blocks

Our current curriculum focuses on normal human structure and function in Year 1 and on
pathology and disease in Year 2, largely by going through the same organ systems twice, and
consists of six to eight blocks per year in the pre-clerkship years. In the new curriculum, normal
and pathology/disease material would be combined throughout Years 1 and 2 in the
“Fundamentals Blocks” and the “Body Systems, Disease Processes and Therapeutics” Blocks,
with three large blocks each year. Each large block may contain sub-divisions for administrative
purposes, but the blocks will not be carved up into individual organ systems or disciplines.
Rather, there will be enhanced integration of material from different systems and disciplines
within any given block, compared to the current curriculum, and there will be a focus on disease
processes throughout Years 1 and 2. Important to the design, development, and delivery of this
section of the curriculum will be partnerships of basic scientists and clinicians. Furthermore,
material within the blocks (blue, #2.1 to 2.6 on Fig. 2) will be linked, whenever possible, to
material being taught concurrently in the courses dealing with Longitudinal Patient Contact and
Clinical Skills (pink, #6 on Fig. 2). For example, we would propose to cover basic genetics and
molecular biology (Molecules to Cells, Block #2.2) at the same time as having courses dealing
with Ethics and Genetic Counseling (Longitudinal Patient Contact and Clinical Skills #6), part
way through Year 1.

The rationale for redesigning Years 1 and 2 of the curriculum in this way includes, inter alia, the
following:

— This approach encourages faculty to clarify what is truly fundamental to the education of
a physician and encourages cross-disciplinary understanding and application of material.
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— It should help improve retention of basic concepts and ideas by illustrating their
relevance and application, in particular as relates to pathology and treatment.

— It serves to remove unnecessary repetition or redundancy, but at the same time provides
for incremental learning and reinforcement of key concepts, again with an underlying
clinical relevance.

Material within the Fundamentals Blocks (#2.1 to 2.3 on Fig. 2) and the Body Systems,
Disease Processes and Therapeutics Blocks (#2.4 to 2.6 on Fig. 2) could be organized,
arranged and integrated in a number of different ways, and the nomenclature used to describe
these blocks (‘Fundamentals’ etc.) is not intended to be rigid or defining but to provide structure.
The outline described below and in Figure 2 represents an organization that has a structure
similar to the curricula we have seen in other schools, but also takes into consideration
Downstate’s own requirements. All of these blocks in MS1 and MS2 would include clinical case
scenarios designed to integrate with the ‘basic science’ material and clinical skills material. The
key to success is that the first three blocks, whatever their eventual configuration, provide
fundamentals that underpin material in the subsequent blocks dealing with organ systems and
disease processes; and that material within each block is interwoven or at least relevant to
material being taught contemporaneously in the Longitudinal Patient Contact and Clinical Skills
course.

In the proposed block descriptions, we often use discipline names — Gross Anatomy,
Physiology, Histology, Embryology, and so forth — to describe components that contribute to
the overall content of the block. Many of the traditional basic science disciplines have melded
or have evolved and changed their scope in the last two decades, but the use of nomenclature
based on traditional disciplines is still widespread and widely understood in medical education.
Hence, this terminology is used because it allows easy reference to content, disciplines, or
approaches that faculty and students are familiar with, and it provides both a starting point and a
set of tools to help assemble the new curriculum. However, it is important to emphasize that the
proposed blocks are not “discipline-based” blocks (as found in curricula from, say, twenty or
thirty years ago!), but, rather, that each block is an integrated effort drawing on a number of
different disciplines in both the basic and clinical sciences.

2.1 Human Structure and Function (The first ‘Fundamentals’ Block)

Proposed Content:

a) Gross Anatomy — a comprehensive anatomy course covering all gross anatomy except
for the brain (covered in the Brain, Mind and Behavior Block, #2.4).

b) Introductory Physiology — as relates to gross anatomy, e.g., lungs and thoracic
movements, cardiac valves, muscle function

c) Cells and Tissues — histology, morphology and structure as relates to understanding
anatomy and physiology

d) Introduction to Embryology — development of tissues and organs as relates to structure
and function in the adult

Links to material in the Longitudinal Patient Contact and Clinical Skills course (#6 on Fig. 2)

e) Radiology, Imaging
f) Physical diagnosis, vital signs, etc. in health and disease
g) History taking; cultural sensitivity
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2.2 Molecules to Cells (The second ‘Fundamentals’ Block)

Proposed Content:

Molecular Biology, Biochemistry, Enzymology, Signaling

Genetics — including basic genetics, population genetics, multifactorial inheritance,
inherited diseases

Cell Biology and Histopathology — structure, cell division, cellular defects, neoplasia
Basic Metabolism — biochemistry, energetics, disorders of metabolism

Principles of Pharmacology — ligand-receptor interactions, receptor theory, drug
disposition and metabolism, drug targets

Links to material in the Longitudinal Patient Contact and Clinical Skills course (#6 on Fig. 2)

Simulations — computer based and mannequin simulations

Genetic Counseling, Epidemiology and Biostatistics

Ethics — continued discussion of professionalism, communication with patients,
physician’s responsibility, medico-legal issues

Patient Exposure and Laboratory Medicine — Including technology, sensitivity, and
limitations of tests.

2.3 Infection and Host Defense (The third ‘Fundamentals’ Block)

Proposed Content:

Hematology — includes fundamentals and hematological diseases

Immunology — includes nature of antigens, immune response, auto-immune diseases
Microbiology of Infectious Disease — includes structure of bacteria, viruses, fungi, etc.;
pharmacological tools for prevention and treatment of infection

Pathology — Gross Pathology and Histopathology

Pharmacology — includes antibiotics, anti-inflammatories, classes of drugs;
mechanisms; side effects; drug disposition; pharmacogenetics

Neoplasia — includes a bridge or link to material in the previous block

Links to material in the Longitudinal Patient Contact and Clinical Skills course (#6 on Fig. 2)

9)

h)
)

Clinically relevant diseases that integrate with material being covered in hematology,
immunology, microbiology

Epidemiology and Biostatistics

Public Health — including community medicine, disease prevention, lifestyles, STDs,
etc.

2.4 Brain, Mind, and Behavior (The first ‘Body Systems, Disease Processes and
Therapeutics’ Block)

Proposed Content:

Neuroanatomy — includes gross anatomy, tracts, etc., cerebral circulation
Neurophysiology — includes ion channels, action potentials, excitation/inhibition,
circuits, pathways, circadian rhythms, EEG

Neuropharmacology — includes receptors, transporters, other drug targets; classes of
drugs, mechanism of action, side effects; biology of addiction

Neuropathology — includes neurodegenerative diseases, CNS infections, CNS
neoplasms, developmental defects, metabolic diseases
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e) Cognitive Development — includes pediatric development, developmental disabilities,
theories of learning

f) Psychology / Psychiatry — classification and mechanisms, proposed biological basis of
psychiatric disorders

Links to material in the Longitudinal Patient Contact and Clinical Skills course (#6 on Fig. 2)

g) Physical Diagnosis — includes behavior, neurologic exam, psychiatric evaluation

h) Addiction — types of addiction, detection, prevalence, treatment and prevention

i) Obesity — prevalence, treatment, prevention, long-term sequalae, effects on other
aspects of health

i) Imaging — including CT, MRI, PET, fMRI, X-ray of CNS

k) Aging and Lifecycle — includes palliative care, dementia, societal and legal aspects

[) Community and Public Health — includes prevalence of psychiatric and neurological
disorders in local population

2.5 Integrated Organ Systems | (The second ‘Body Systems, Disease Processes and
Therapeutics’ Block)

and

2.6 Integrated Organ Systems Il (The third ‘Body Systems, Disease Processes and
Therapeutics’ Block)

We currently envision that these two blocks would each have three major subdivisions, but
that there would be integration not only within those subdivisions, but between subdivisions.

Proposed content and subdivisions:

2.5 Integrated Organ Systems |

1. Renal
2. Cardiovascular
3. Pulmonary

2.6 Integrated Organ Systems Il

1. Gl and Endocrine
2. Reproduction, Sexuality, Embryology
3. Dermatology, Rheumatology & Musculoskeletal

These two blocks also involve pulling together, building upon, and revisiting, when
necessary, material and basic concepts from the preceding four blocks.

Within each of each subdivision of these two blocks, material may include, as appropriate:

the physiology, function and interactions of the particular systems

homeostasis

pathology and diseases related to primary defects in one or more of the systems
knock-on effects of diseases in other systems

relationship to diseases discussed in earlier blocks (e.g., neoplasia; CNS disorders)
pharmacology

toxicology

histology and histopathology

.
ze>eaege

~— ~—
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Links to material in the Longitudinal Patient Contact and Clinical Skills course (#6 on Fig. 2)

i) Advanced Physical Diagnosis and Differential Diagnosis — includes ophthalmic,
gynecologic, urologic exams, communication with patients, patient education, clinical
reasoning

i) Chronic Diseases — epidemiology, prevalence, diagnosis, management, prevention,
nutrition

k) Evidence-Based Medicine — includes use of online learning

[) Introduction to Health Care Systems — serves to introduce material that will be further
explored ion MS3 or MS4

3. Integrative Exercises

Description:

Each Block is followed by an ‘Integrative Exercise’ of several days to one week in duration.
Each Integrated Exercise will likely revolve around clinical scenarios or cases and may involve
didactic teaching methods and/or small-group, self-directed learning. The main objectives of the
Integrated Exercises are:

* Integration of material from the preceding block (blue boxes on Fig. 2) and from the
corresponding clinical skills courses (pink boxes on Figs. 2).

* To summatively integrate material throughout the year. Thus, for example, the Integrative
Exercise that follows the Infection and Host Defense Block (#2.3) will draw on and integrate
not only material from that block, but also from the two preceding blocks and their cognate
clinical skills courses.

Rationale:
* Reinforce integration of material and clinical relevance
* Use increasingly complex cases as learning and reasoning tools

* Replace the ‘binge and purge’ approach to learning with an approach based on relevance,
context, understanding, and application

* Review and assimilate material in preparation for the Summative Assessment

4. Summative Assessments

Description:

Each Integrative Exercise will be followed by a ‘Summative Assessment’ that includes written
and other assessments of the basic science material learned to date as well as of the integrated
clinical skills, communication, and other curriculum taught during the same time period.

Aside from these Summative Assessments, there will also be ‘low-stakes’ quizzes or exams to
help students review the material and evaluate their progress within each block (not illustrated
on Figures 2 & 3).
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Rationale:

* Provide students with a yardstick to assess their understanding and assimilation of the
material and of how it fits together in the ‘big picture’.

* Provide students with a model for the types of assessments they will face on USMLE exams

* Use assessments that involve multiple modalities and that draw together knowledge,
concepts, approaches, and skills from basic science and clinical medicine to provide a better
grounding for the information-sifting and decision making processes that students will
ultimately face when practicing medicine.

5. Integrative Block & Summative Assessment: Cases for Years 1 and 2

Description:

A series of cases at the end of MS2 will be used to review and integrate material from the first
two years of medical school as well as facilitate transition to the clerkship years. These
complex cases and clinical scenarios will draw on material from the previous years to illustrate
the relevance of the underlying basic science mechanisms to diagnosis and treatment. More
advanced applications of clinical reasoning and the use of simulation and standardized patients
will connect the cases directly to the skills needed in the following years. The Integrative Block
will also involve small group learning; some large group learning; literature reviews/online
search and review; discussions of chronic care and chronic disease management; shadowing of
third year students; team learning exercises; CPCs; and summative assessments. The block
will also serve, in part, as preparation for the USMLE Step 1 exam, but defined time is set aside
after this block for focused preparation for Step 1 (see Figure 2).

Rationale:

* Enhance clinical thinking that is symptom- and disease-based (rather than discipline- or
organ system-based) to prepare students for clerkships

* Connect clinical skills with basic science content
* Review and synthesize material from MS1 and MS2

* Help prepare for USMLE Step 1

6. Longitudinal Patient Contact & Clinical Skills Development

Description:

Clinical skills training would start very early in MS1 and be linked as closely as possible to basic
science teaching. For example, during the MS1 Human Structure and Function block, students
could learn physical examination skills introduced as applied anatomy and see patients from
specialists’ offices with relevant disease findings. In a longitudinal ambulatory medicine
experience, students could practice history and physical examination skills (not simply observe
these practices!) together with standardized patient exercises and small group seminars on
clinical topics. It should be possible to create a formal, longitudinal clerkship of a half-day a
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week, lasting a year or more during which students would participate in the care of patients with
chronic iliness and witness first-hand the benefits of a long term relationship between patients,
physicians, and care teams. The teaching of clinical skills that begins early in the first year
would build gradually over the four years to culminate in the attainment of advanced clinical
skills in the fourth year.

Sessions on clinical topics such as ethics, humanities, or other clinically relevant material would
be integrated with basic science material. For example, topics that could be integrated include
end of life care, living wills and do not resuscitate orders with neurodegenerative disorders;
distribution of organs for transplant and mechanisms of renal failure; prenatal screening and
genetic disease.

Rationale:

* Early, meaningful patient contact enhances the educational experience by making the
relevance of basic science material immediately apparent

* Contributes to the early development of a professional identity
» Better prepares students for clinical years

* Increases students’ understanding of medicine and health care system

7. Related Clerkship Blocks

Description:

The LCME requires that medical schools graduate generalists who are able to enter any post-
graduate residency. Accordingly, clinical education should focus on educating generalist
physicians who meet widely recognized levels of competency before graduation. During
clerkships, this focus on teaching core skills occurs in addition to teaching relevant specialty-
based knowledge. All clerkships will be teaching a set of core knowledge, attitude and skills.
The foundations for these clinical skills can begin as early as Year 1, and progress toward
greater mastery of this core can be followed across all four years. This allows the faculty to help
students attain and master material in a continuous fashion throughout medical school.

Many medical schools group discrete but related clinical rotations into blocks to facilitate
teaching of shared competencies, knowledge, and skills. Figure 3 (page 28) illustrates this
design for our proposed curriculum. (Please note that these groupings are not finalized and will
require further discussion, and that clerkship durations are not specified.) Within each Related
Clerkship Block, each student is assigned to a particular clerkship order within the block so that
all students in that block will complete those clerkships, but not in the same order. For example,
in Figure 3, in the Internal Medicine, Emergency Medicine, and Critical Care block students
assigned to this block would do each of these clerkships within this block but in a different order.

Proposed Related Clerkship Blocks:
Block A

Internal Medicine at Home Institution
Internal Medicine at Affiliate
Emergency Medicine

Critical Care
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Block B

Psychiatry
Neurology

Elective or Vacation

Block C

Pediatrics
Women’s Health

Block D

Surgery

Perioperative Care
Surgical Subspecialties

Block E

Primary Care/Family Medicine/Geriatrics
Specialty Clinics for the education of a generalist physician
Imaging or Elective or Vacation or Sub-Internship

At the beginning of each Related Clerkship Block, students would receive a set of relevant
educational experiences such as didactic sessions, assigned readings with assignments, and
online modules that prepare the student for the ensuing clinical work. Aside from this
introductory material, within each block students would still have the educational experiences
designed by each of the hosting departments. Students would also be independently evaluated
and graded by each department. However, each clerkship within the block would be assessing
similar competencies, so that students could be followed and helped to improve across all
rotations.

Rationale:
* Foster interdisciplinary teaching and identification of common skills across clerkships
* Improve core clinical skills, tracking, and retention of these skills

* Enhance appreciation of multidisciplinary nature of medicine

Additional New Features Within or Related to Clerkship Blocks:
Rotation in surgical subspecialties in Surgery/Peri-Operative Care Block

Rotation in Critical Care
* Both students and faculty have commented on need for exposure to critical care,
provides an opportunity to use simulation and to review/deepen knowledge of
pathophysiology, pharmacology etc.

Rotation in Imaging

» Critical use and interpretation of imaging has become increasingly important in clinical
medicine, it is difficult to teach this during clerkships
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Rotation in Specialty Clinics (Generalist-Pulmonology, Cardiology, Dermatology, etc.)
* A well developed ambulatory rotation would teach the chronic care of many common
illnesses in the outpatient setting

Geriatrics Thread throughout all clerkships may be considered rather than a stand-alone
Clerkship

8. Curricular Threads

Description:

In contrast to more limited content areas, Threads have major importance in the curriculum and
are taught throughout the four years in various contexts and settings in a way that allows for a
deep understanding and increasingly sophisticated clinical application of skills and knowledge
over time. Threads require development of specific competencies and would need oversight to
assure relevant and adequate placement in the curriculum.

Threads may include, for example, Geriatrics and Care of Older Adults; Evidence Based
Medicine and Informatics.

Rationale:

Having distinct, recognized threads assures that important, potentially “orphaned” material is
covered adequately and learned by all students.

9. Electives/Vacation

Description:

Each Clerkship Block would also include time (probably two weeks; moveable within the block)
for an elective or for vacation

Rationale:
* Need for early exposure to subspecialties via electives
* Include some vacation time in MS3

* Improves flexibility of Clerkship Block

10. Applied Core Content Blocks in MS3

Description:

It is proposed that the third year curriculum will include ‘Applied Core Content’ Blocks existing in
defined, locked-in time frames. These Core Content blocks may exist as stand-alone courses
between Clerkship Blocks, with content that is not tied to any particular block, or they may exist
before each Clerkship Block with material that is tied into the Clerkship Block. In the former
case (stand-alone courses), the Core Content block would be taken by the entire class at one
time; in the latter case (Core Content block tied to the Clerkship Block), it will be taken by all
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students who are about to begin a given Clerkship Block and would thus repeat several times
per year. The overall goal of the Core Content Blocks is to teach knowledge or core clinical
skills that are not included in the clerkships, and to re-introduce and reinforce relevant basic
science. Examples of core content could include Diagnostic Imaging, Dermatology, Informatics,
Medical Devices, Advanced Clinical Procedures, Social and Legal aspects of Medicine, Clinical
Pharmacology, or journal clubs on molecular mechanisms of common diseases that students
are encountering.

Rationale:
* Provide an anchor before or between clerkships for review or introduction of core materials

* Time for review of basic science in the context of patients and cases; introduce state-of-the-
art or rapidly developing/changing basic science concepts and paradigms

* Provide exposure to subspecialty fields

* Provide skill sets for residency and enhance transition to residency

Major Independent Features

The following are major enhancements that can be implemented largely independent of
curriculum design and are under consideration because they will support or enhance the
integration, collaboration, and relevance of the curriculum regardless of structure. Many
reasons for adding these components come from our stakeholders. These initiatives include:

11. Long Term Professional Development; Advisement/Mentoring
12. Early Exposure to Subspecialty Practice

13. Tracks

14. Scholarly Project

15. Imaging, Simulation, and Technology

16. Pre-Residency Competencies

11.Long Term Professional Development; Advisement & Mentoring

Description:

Possibilities range from a simple system where incoming students are assigned to individual
clinician advisors for long-term mentoring, to more elaborate systems where entering students
would join “Academies” with senior students and clinical and basic science faculty as mentoring
teams. Although the former system would be easier to implement, it is not clear whether large
numbers of our clinical faculty have the time and training to provide high quality mentoring. We
need to determine whether Academy systems achieve their claimed advantages, and what kind
of system is likely to be successfully implemented given local resources and needs. Examples
of Academy systems can be found at Harvard and Boston University. The advantages of
Academy systems are that they:
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* Provide new students with mentoring from senior peers, faculty members familiar with the
curriculum and clinical faculty members with optimal career mentoring expertise

* Facilitate socialization and professionalism of new students in groups that are smaller than
the entire class.

Rationale:

» Students need assistance early in their careers to understand career choices including
those of highly competitive specialties that require specific activities early in medical school
education

* Current advisement system includes an inadequate number of trained mentors as well as an
informal system of senior student advisement that may not provide the highest quality
advice

* A supportive relationship with a faculty member from the start of medical school provides the
opportunity for struggling students to have non-stigmatized support early on

* Institutionally supported faculty-student mentoring and advisement focused on helping the
student achieve and will support the student’s transition to a professional

* As a “commuter school”, development of a sense of community is more difficult and requires
specific programs

12.Early Exposure to Subspecialty Practice

Description:

During Clerkship Block D, students could be exposed to two of four subspecialties — for
example, Ophthalmology, Dermatology, Orthopedics and Otolaryngology. This would give the
students an opportunity to sample competitive subspecialties as well as providing them with
some basic knowledge of common clinical presentations of diseases related to these
subspecialties. In addition, exposure to subspecialty practice could occur during all four years
of medical school in both curricular and extracurricular activities. For instance, continuous
patient contact beginning early in medical school might include required early shadowing of
physicians in a range of specialties and subspecialties. Outside the curriculum, it is possible to
work subspecialty exposure into a mentoring program, regardless of its design.

Rationale:

Students do not have early clinical exposure to many subspecialties which may prevent them
from considering a career in a subspecialty as well as preparing a competitive residency
application

13.Tracks

Description:

Tracks are seen as enhancements to a single common core curriculum, not as alternative
“majors”. Accordingly, the question of whether students should be required to have a track has
been left open. Components of a Track could be a combination of didactic work, clinical
contact, and other work such as research, teaching, and a scholarly project. Examples of
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Tracks might include Clinical Neuroscience, Basic Research, Clinical Research, Public Health,
Primary Care, and Medical Education. These activities may help meet new LCME requirements
for structured service-learning experiences as well as exposure to clinical and translational
research.

The Curriculum Outline shows Track activities throughout all 4 years. However, the availability
of time for Tracks will depend, in part, on other decisions concerning curricular design, and
available time may vary from year to year. Some schools, for example, concentrate these
activities in the last year of medical school.

Rationale:

* An organized, in-depth exposure to an area of medicine or science provides an opportunity
for students to develop academic/scientific skills in an area of interest as well as showcase
areas of the school’s strength

* Provides another opportunity to develop student and faculty connections via mentoring

14.Scholarly Project

Description:

The goal would be to produce a scholarly project with a specific product such as a paper or
presentation. This is an activity that could begin early in medical school and progress
throughout the years with a requirement of a product in the last year. We suggest integrating
this activity with the development of Tracks as described earlier, however shorter-term projects
that could be completed within elective time could be considered as well. The curriculum could
be designed to integrate this activity throughout the four years. Alternatively, significant time for
this work can be allocated in the last year of medical school.

Rationale:

* Both the LCME and our faculty have identified the need to expose students to the research
process

* Work on a scholarly project will facilitate the development of intellectual rigor in our students

15.Imaging, Simulation, and Technology: Enhanced use of clinical and diagnostic
imaging, live patient / task trainer simulation, and independent learning modalities

Description:

Clinical and diagnostic imaging should be used throughout medical education in areas such as
anatomy, physical diagnosis, integrative blocks, as well as being specifically integrated into
teaching within clerkships and during the clerkship years. Our faculty members are already
developing creative collaborations that integrate this technology. The new curriculum should
support further collaboration.

The use of live, simulated patients should be expanded in the teaching and evaluation of clinical
skills throughout the entire curriculum. Our simulation center can also be used throughout the
curriculum to help students safely develop pr