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Many challenges face instructional de-
signers, educational psychologists, and other 
education specialists who work to facilitate 
teaching and learning in medical schools. Not 
only do they need a strong reputation to build 
trust and acceptance from medical school fac-
ulty, staff, students and administrators, they 
must also rapidly gain knowledge of complex 
subject matter, address conflicting cultures, 
exhibit exceptional interpersonal communica-
tion skills, and apply change management con-
cepts in a deft and nimble manner. 

Collaboration between physicians and 
education specialists traces back to the 1920’s 

(Haggerty, 1929; Hirschfelder, 1929) with the 
first sustained partnership between physicians 
and educators to improve medical education 
(MedED) seen in the 1950’s at the University 
of Buffalo. Since then, as our understanding of 
teaching, learning, and instructional design 
continues to advance, and medicine and Med-
ED becomes increasingly complex, more med-
ical educators are embracing the science of 
education and the need for education special-
ists to fill roles that do not require a physi-
cian’s expertise. In a review of the literature 
on health care professionals working as non-
physician medical educators, Riesenberg, Lit-
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tle, and Wright (2009) found an increase in the 
number of articles published per decade, with 
one publication in the 1960s, seven in the 
1970s, seven in the 1980s, twelve in the 
1990s, and twelve published between 2000 to 
2007. It is safe to assume that the number will 
continue to increase. 

The purpose of this paper is to charac-
terize particularly relevant practices and issues 
for education specialists to consider if they are 
either new or seeking opportunities to facili-
tate MedED. First, we describe common in-
structional methods and means, and then dis-
cuss factors to consider when collaborating 
with MedED faculty, staff, students and ad-
ministrators. We conclude by noting emerging 
trends and issues that we believe may affect 
MedED in the near and not too distant future.  

Common Instructional Methods and Means 
Our description of common methods and 

means centers on five basic instructional ele-
ments that fall within the purvey of instruc-
tional designers, educational psychologists, 
and others (hereby referred to as education 
specialists), including the analysis, design, and 
development of (a) the curriculum, (b) learn-
ing goals and objectives, (c) learner assess-
ments, (d) instructional strategies and activi-
ties, and (e) learning resources and technolo-
gies. 

Curriculum 
Medical schools, also referred to as 

Undergraduate MedED programs, conferring 
M.D. degrees in the United States and Canada 
are required to be accredited by the Liaison 
Committee on Medical Education (LCME)
(lcme.org). The LCME outlines the structure 
and functions of a medical school. There are 
12 comprehensive standards covering every-
thing from the mission, leadership and faculty 
of the medical school, the curricular content, 
design and management, to the academic and 
medical/health support for students (AAMC & 
AMA, 2019). To be accredited or to maintain 
accreditation, all medical schools operated by 
universities or chartered in the US and Canada 
must comply with these standards. While all 
accredited medical schools are based on these 
foundational standards, there is variance in 
how medical schools interpret the standards 
and thus, design policy and programs to com-
ply with the standards. The latter represents 
the unique features of each medical school and

defines their mission, culture, climate and cur-
riculum.  

The LCME standards require that the 
medical school faculty state learning objec-
tives using outcome-based terminology that 
can be assessed (AAMC & AMA, 2019). The 
LCME also specifies that the learning objec-
tives must support the mastery of skills and 
knowledge in foundational biomedical, behav-
ioral and socioeconomic science; human anat-
omy and physiology; clinical reasoning, and 
other broad areas detailed further under the 
next section on Learning Goals and Objec-
tives. In addition, the LCME requires that stu-
dents have a sufficient amount of both inpa-
tient and outpatient clinical exposure to func-
tion independently in a residency program up-
on graduation.  

According to LCME, MedED must 
include at least 130 weeks of instruction. Most 
US medical schools spread these weeks across 
4 years, with 2 years of preclinical training 
and 2 years of training in clinical clerkships. 
In the preclinical years, the primary focus is 
on knowledge acquisition, the application of 
the foundational sciences and the development 
of the clinical skills and dispositions needed to 
effectively function as a physician-in-training. 
The clinical years are dedicated to completing 
core clerkships and electives, which vary by 
school. Clerkship sites vary by institution as 
well. Students in large, well-established medi-
cal schools with teaching hospitals, access to 
both numerous clinical sites, and/or sufficient 
resources to pay faculty to teach at local clini-
cal settings, can often complete their clerk-
ships locally. Students attending medical 
school in remote areas or at schools with fewer 
resources may temporarily relocate to another 
city to complete required clerkships. As stu-
dents begin to consider residency applications, 
they may also elect to travel to other locations 
to complete clerkships that align with their 
specialties or locations of interest.  

To comply with LCME standards, 
medical schools must have a group that pro-
vides oversight for the MedED program and 
there must be sufficient opportunities for stu-
dents to provide feedback about the MedED 
program (AAMC & AMA, 2019). The stand-
ards also require that medical schools use na-
tional norms as demonstrations of students’ 
achievement of medical school objectives. Ac-
complishments commonly reported are board 
examination scores and National Resident 
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Matching Program (Match) results (Chang, 
Nagler, Rudd, Gorchowski, Buckley, Chudgar 
& Engled, 2018).  

The process of matching students to 
residencies in specific areas of practice is 
managed by the National Resident Matching 
Program (NRMP). Typically, in the 3rd and 
4th year, students complete elective clerkships 
in specialties and at clinical sites where they 
hope to match. In the 4th year, residency pro-
gram directors submit a rank ordered list of 
preferences for students who interviewed for a 
residency spot in their program. Similarly, stu-
dents submit a rank ordered list of preferences 
for the programs where they interviewed. On 
Match Day, in March, students across the na-
tion find out if and where they matched.  
The NRMP (2014) have cited performance on 
the high-stakes United States Medical Licens-
ing Exam (USMLE) Step 1 and Step 2 exams 
as the first and fourth most considered factors 
when matching medical students. The USMLE 
Step 1 assesses basic science knowledge, US-
MLE Step 2 CK assesses clinical knowledge, 
and USMLE Step 2 CS assesses Clinical 
Skills. Schools require students to complete 
Step 1 at various times during their program of 
study (AAMC, 2018). A passing score on Step 
1 is required to submit an application for post-
graduate clinical training (residency) and can 
influence student’s prospects of matching to a 

residency (Mowery, 2015).  
 
Learning Goals and Objectives 

The LCME requires medical school 
faculty to define measurable learning objec-
tives that support sufficient mastery of: 
 Foundational biomedical, behavioral and 

socioeconomic science needed to master 
medical science knowledge and apply it to 
both patient and population health.  

 Human anatomy and physiology across 
organ systems and the life cycle. 

 Prevention, differential diagnosis and 
treatment planning. 

 Knowledge and skills needed to provide 
care to a multidimensional and diverse 
population. 

 Clinical reasoning skills adequate to func-
tion in residency. 

 Scientific method and the ability to read, 
understand and critically appraise biomedi-
cal, translational and clinical research. 

 Ethical issues and the ability to apply prin-
ciples of medical ethics. 

 Team functioning - how to function as a 
member of an interdisciplinary health care 
team. 

 Personal attributes that influence patient 
care, including cultural competence, cul-
tural humility, and communication skills. 

How faculty address the LCME guide-
lines varies from school to school. Some medi-
cal schools utilize competencies outlined by 
national MedED agencies to define program 
outcomes. For example, in May 2014, the 
American Association of Medical Colleges 
(AAMC) proposed the Core Entrustable Pro-
fessional Activities (EPAs) that specify 13 ac-
tivities that all medical students should be able 
to perform upon entering residency, regardless 
of their future career specialty (c.f., Obeso, 
2017). In turn, faculty and education special-
ists at some medical schools use the EPAs to 
delineate program outcomes, identify mile-
stones for assessing students’ progress toward 
the achievement of the outcomes, and define 
module or lesson specific learning objectives. 

Medical educators may also utilize a 
priori objectives specified by: (a) experts with-
in a field of study, such as 60 physiology ob-
jectives defined by a committee of physiology 
department chairs (Carroll, Navar, & 
Blaustein, 2012); or (b) existing educational 
curricular frameworks and materials to define 
learning goals and objectives. In other cases, 
medical educators may work with instructional 
designers to complete a series of cognitive 
task analyses to identify essential knowledge 
and skills which, in turn, serve as the basis for 
crafting the educational goals and objectives 
(e.g., Clark et al., 2012; Yeung et. al. 2017).  
Regardless of how learning goals and objec-
tives are derived, the primary purposes for de-
fining measurable outcome statements should 
remain the same – to communicate expecta-
tions, focus learners’ and educators’ attention, 
delimit (need vs. nice to know) content, and 
define and align learner assessments (Dick, 
Carey, and Carey, 2015; Hirumi, 2014). The 
challenge lies in working with MedED faculty 
and staff to achieve such purposes. 
 
Learner Assessment 

Medical schools are challenged with 
assessing students’ knowledge of basic science 
as well as their clinical skills and professional 
dispositions. When utilized with strategic pur-
pose, assessment has a “positive steering ef-
fect on student learning and the curricu-
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lum” (Amin, Seng & Eng, 2006, p.3) and 
serves multiple functions in the school. In pro-
gram evaluations, assessments reflect the level 
of achievement related to learning objectives 
or competencies and serve as indicators of ef-
fective teaching. In student evaluation, assess-
ments provide formative feedback, determine 
or certify competence, predict future perfor-
mance and/or determine readiness to advance 
in training (Amin, Seng & Eng, 2007; Epstein, 
2007). Perhaps most important, assessment in 
medical education protects the public interest 
by identifying students who lack the requisite 
knowledge or skills to effectively and ethically 
function as physicians (Epstein, 2007).  

Miller’s Framework for Clinical As-
sessment (Miller, 1990), more commonly re-
ferred to as Miller’s Pyramid (depicted in Fig-
ure 1) is a popular assessment model in medi-
cal education. While there are efforts to update 
and amend Miller’s framework (e.g., Al-Eraky 
& Marei, 2016; Cruess, Cruess & Steinert, 
2016; von Hyemann, 2017), four levels of the 
pyramid remain prevalent for distinguishing 
medical school assessments and outcomes. 

Miller’s pyramid begins with Knows 
(knowledge) at the base of the pyramid. Level 
one represents what students need to know in 
order to function effectively as a physician. 
Miller proposed that Knows How 
(competence) represent the second level of the 

pyramid. At this level, students demonstrate 
their competence at gathering and synthesizing 
data from a variety of sources in order to diag-
nose conditions and define management plans. 
Multiple choice tests are popular form of as-
sessment for the Knows and Knows How lev-
els, though long or short essay items and oral 
exams are also used (Amin, Seng & Eng, 
2006; Kibble, 2017). 

Level three of Miller’s pyramid, Shows 
How (performance) represents a student's 
ability to demonstrate, through performance, 
their competence at using and synthesizing 
data, determining a differential diagnosis and a 
management plan in clinical applications 
(Cruess, Cruess & Steinert, 2016; Miller, 
1990). Applications at this level are typically 
in simulated clinical scenarios or under super-
vision in authentic clinical settings (Miller, 
1990). Assessment of abilities as this level in-
clude the Objective Structured Clinical Exami-
nation (OSCE) and the Long and Short Case 
(Amin, Seng & Eng, 2006). 

Interest at the top of Miller’s pyramid, 
Does (Action), focuses on the level at which a 
student can function independently (Cruess, 
Cruess & Steinert, 2016), on what a student 
does in an authentic clinical practice (Miller, 
1990). A variety of assessment types are uti-
lized at the Does level, including direct obser-
vation, checklists, self-assessment, peer-

Figure 1. Miller’s original pyramid. Reprinted with permission from Wolters Kluwer Health, Inc. Miller, G. 
(1990). The assessment of clinical skills/competence/performance. Academic Medicine, 65(9), S63-S67. 
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assessment, log books, portfolios, Mini Clini-
cal Evaluation Exams (Mini-CEX), Direct Ob-
servation of Procedural Skills (DOPS), Clini-
cal Work Samplings (CWS), and 360-Degree 
Evaluations (Amin, Seng & Eng, 2006; Kib-
ble, 2017).  

There is no doubt that assessment 
drives learning in MedED (Muijtjens, Hoogen-
boom, Verwijnen & Van Der Vleuten, 1998; 
Wormald, Schoeman, Somasunderam, & 
Penn,2009) and becoming a licensed physician 
in the United States requires a willingness to 
succumb to frequent assessments, some of 
which carry extremely high stakes. Medical 
schools utilize both formative and summative 
assessments to determine student’s mastery of 
knowledge or skills at both the preclinical and 
clinical levels (Amin, Seng & Eng, 2006). But 
beyond assessments in the local medical 
school, students must complete the USMLE 
Steps 1, as well as the USMLE Step 2 and 
Step 2 CS in order to apply for residency posi-
tions. The weight the USMLE carries in deter-
mining a successful match for students has 
created what was recently labeled, the “Step 1 
Climate.” An unintended consequence of this 
climate, paired with the increasing number of 
for profit USMLE preparation resources 
(Chen, Priest, Batten, Fragoso, Reinfeld, & 
Laitman, 2019), is students’ disengagement 
from the formal medical school curriculum. 
However, despite the importance of the US-
MLE scores to students’ successful residency 
match, the evaluation of the student, as as-
sessed through the medical school grading sys-
tem, also contributes to the successful match.  

Grading systems in medical schools 
are locally determined, leading to a lack of 
consistent grading schemes across medical 
schools in the United States. A majority of 
medical schools utilize some version of a pass/
fail system, others utilize an honors, pass/fail 
system, while others still maintain the tradi-
tional letter grade system or assign a numeri-
cal grade (AAMC, 2019). Since assessment 
types and grading systems vary across medical 
schools, student’s performance on the rigorous 
standardized USMLE represents one of the 
few objective and valid measures for residency 
directors to compare students’ knowledge and 
skills across medical schools (Gauer & Jack-
son, 2017). 

For instructional designers and education 
specialists, the reported associations between 
USMLE Step scores and residency specialty 

matches (Gauer & Jackson, 2017) can’t be ig-
nored. From a curricular perspective, the cur-
rent power of the STEP scores inflates the im-
portance of medical knowledge and under-
mines other critical aspects of medical training 
as identified by the Accreditation Council for 
Graduate Medical Education
(www.acgme.org), such as patient care, prac-
tice-based learning and improvement, profes-
sionalism, interpersonal skills and communi-
cation, and systems-based practice. For facul-
ty, they must consistently balance the tension 
between meeting ALL the learning objectives 
of the training program and students’ prefer-
ences for (and trust in) commercially available 
step preparation materials, their tendency to 
interpret the non-medical knowledge aspects 
of their training as ‘low yield’ (Chen, Priest, 
Batten, Fragoso, Reinfeld, & Laitman, 2019), 
and the medical profession’s current over reli-
ance on an assessment score that was not orig-
inally designed for selection purposes (Gauer 
& Jackson, 2017). For students, varying levels 
of physical and/or psychological distress are 
expected as they approach and complete eval-
uative assessments, but the increased rates of 
psychological distress among medical students 
are attributed, in part, to the current “Step 1 
climate” (Chen, Priest, Batten, Fragoso, Rein-
feld, & Laitman, 2019). Medical school facul-
ty, instructional designers and education spe-
cialist must be aware of how this environment 
influences student motivation, values, engage-
ment, physical and psychological health, and 
relationships and family. Optimally, the goal is 
to design curriculum and instruction that 
aligns with students’ need to efficiently store, 
retain and recall massive amounts of medical 
knowledge, without sacrificing neither the 
presence or the value of learning encounters 
that build competency in the areas the student 
will need to function with reasonable autono-
my upon entering residency.   

Learning Strategies and Tactics 
A variety of strategies and tactics are 

used to facilitate learning in medical schools, 
including but not necessarily limited to read-
ings, lectures, online (self-learning) modules, 
discussions, problem-based learned, case-
based learning, team-based learning, and peer-
teaching (c.f., Swanwick, 2014; Thomas, 
Kern, Hughes, & Chen, 2016). We distinguish 
learning strategies and tactics to advance our 
discussion on grounding the design of learning 
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experiences in research and theory (Zintgraff 
& Hirumi, in press). 
 Learning strategies are comprised of a 
cohesive set of instructional events that are 
designed and sequenced to facilitate the 
achievement of a specified group of outcomes 
associated with an entire instructional lesson, 
unit, or module. For example, Table 1 lists the 
instructional events associated with problem-
based learning; one of the most prevalent strat-
egies, posited by Barrows (1985), that has 
been applied in medical education and across 
disciplines for over 40 years (Neville, 2005; 
Xian & Madhavan, 2013). 

Other common learning strategies prescribed 
to facilitate MedED include team-based learn-
ing (e.g., Fatmi, Harting, Hillier, Campbell, & 
Oswald, 2013; Parmelee, Michaelsen, Cook & 
Hudes, 2012; Parmelee, Sweet & Sweet, 2008) 
and case-based learning strategies 
(Thistlethwaite et al., 2012). 

In comparison, learning tactics are 
more discrete than strategies and are defined 
as specific tools, techniques, or activities that 
are prescribed to facilitate the application of a 

learning strategies or in combination with oth-
er tactics to facilitate learning (c.f., Zintgraff 
& Hirumi, in press). Common tactics used to 
facilitate MedED include lectures, textbook 
readings, question-banks, discussions, and self
-learning modules. When combined and se-
quenced in an intentional fashion (e.g., based 
on learning theory), a cogent set or sequence 
of instructional events and tactics form a 
learning strategy. 

Similar to what we see posited in the 
instructional design literature (e.g., Hannafin, 
Hannafin, Land, & Oliver, 1997), MedED 
textbooks also note the importance of ground-
ing educational practices in research and theo-
ry, and discuss the application of adult, social 
cognitive, self-directed, experiential, and situ-
ated learning theory, among others (e.g., 
Swanwick, 2014). Persuasive and well sup-
ported calls for evidenced-based medicine 
(Sackett, 1996) also help medical educators 
relate to the notion of evidenced based Med-
ED and grounded design (e.g., Groccia & 
Buskist, 2011; Petersen, 1999; Wolf, Shea, & 
Albanese, 2001). However, the degree to 
which medical educators apply theoretical or 
evidence-based practices may vary, paralleling 
their knowledge and acceptance of learning 
theories and educational research. One im-
portant function education specialists may 
serve in medical schools is to increase 
knowledge of alternative learning theories, 
strategies, and tactics to ground the design of 
learning experiences and to promote evidence-
based MedED. 

 Fueled by research suggesting that ac-
tive sense-making and knowledge construction 
result in long term retention, deeper under-
standing, and transfer (c.f., Prince, 2004; Fink, 
2003; Bonwell & Eison, 1991), active learning 
strategies have been applied to facilitate Med-
ED for over the past century (Graffan, 2007; 
Thistlethwaite et al., 2012). With roots going 
back to the case method used to teach patholo-
gy in 1912 (Sturdy, 2007, cited by This-
tlethwaite et al., 2012), active learning was 
popularized, more recently, by both problem-
based learning (Barrows & Tamblyn, 1980; 
Barrows, 1985) and case-based learning strate-
gies (Thistlethwaite et al., 2012). Active learn-
ing continues as a key attribute of team-based 
learning (Hunt et al., 2003), and most recently, 
the flipped classroom (Ramnanan & Pound, 
2017).  
 However, in contrast to research and the 

 

1. Start New Class 
1.1 Introductions 
1.2 Climate Setting (including teacher/tutor 

role) 
2. Start New Problem 

2.1 Set and bring problem home 
2.2 Describe the product/performance re-

quired 
2.3 Assign tasks 
2.4 Reason through the problem (i.e., 

ideas/hypotheses, facts, learning issues 
and action plan). 

2.5 Commitment as to probable outcome 
2.6 Learning issues shaping/assignment 
2.7 Resource identification 
2.8 Schedule follow-up 

3. Problem Follow-Up 
3.1 Resources used and their critique 
3.2 Reassess the problem (i.e., ideas/

hypotheses, facts, learning issues and 
action plan). 

4. Performance Presentation(s) 
5. After Conclusion of Problem 

5.1 Knowledge abstraction and summary 
5.2 Self-evaluation 

Table 1. Prescribed series of instructional events 
for facilitating problem-based learning. 
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development of active learning strategies, edu-
cators still lament the lack of pedagogical 
change in MedED (DaRosa et al., 2011; Mick-
elson, Kaplan, & Macneily, 2009; Straus, 
Glasziou, Richardson, & Haynes, 2019). With 
little time, training, or incentives, medical edu-
cators revert to what they know best; that is, 
teacher-directed educational methods and ma-
terials (Hirumi, 2002; Hurst, 2004). While our 
knowledge of medicine has advanced tremen-
dously over the past decades; our methods for 
teaching medicine have not. To enhance medi-
cal education, education specialist must be 
well grounded in their knowledge of active 

learning theory, possess the ability to design 
student-centered learning environments, and 
be prepared to serve the role of change agent.  
 
Learning resources and technologies 

A variety of resources are both pre-
scribed by medical schools and acquired by 
medical students on their own volition to facil-
itate learning and performance both in and 
-of-class, and to prepare for national board ex-
ams. Table 2 lists resources prescribed by 
schools that are either supported by the Educa-
tional Technology Department or the Library, 
depending on how budgets and personnel re-

Resource Short Description & Uses 

Webcourses Online portal and application for classwork, assignments, calendar and course con-

tent. 

Kuracloud Software for small group cases and activities are hosted and completed. 

Examplify Software for secure test-taking on laptop. 

CoursEval Survey website to rate our classes and professors. 

Complete Anatomy Cloud-based education application platform allows users to investigate the minute 

detail of the human anatomy in incredible 3D. 

Examsoft Website to submit assignments for grading and feedback. 

Panopto Software for recording lectures and hosting them online. 

Endnote Software for managing references. 

UpToDate Online app provides evidence-based clinical decision support resource authored by 

physicians to help healthcare practitioners make the best decisions at the point of 

care. 

VisualDx Online app provides clinical decision support system that helps clinicians recognize 

and visually diagnose presenting conditions. 

DynaMedPlus Online app provides clinical reference tool for physicians with content written by a 

team of physicians and researchers who synthesize the evidence and provide objec-

tive analysis. 

Access Medicine Online app by McGraw-Hill Medical provides instant answers to clinical questions 

from trusted resources such as Quick Medical Dx & Rx and Fitzpatrick’s Color Atlas of 

Clinical Dermatology. Also includes Diagnosaurus – a differential diagnosis tool, and 

Diagnostic Tests – a quick reference of commonly used tests.  

Clinical Key Online app provides physicians with clinical resources and fast, clinically-relevant 

answers from Elsevier’s enormous library of proprietary medical and surgical con-

tent. 

MedOne Online app provides access to the library’s Thieme e-books, e-journals, and video 

subscriptions, including MedED and radiology content. 

Pediatric Care 

Online 

Premier online app provides point-of-care resource that integrates different pediat-

ric resources for quick access when needed, such as Red Book, Well Child resources, 

the Bright Futures books, and the AAP textbook.  

Epocrates Online app provides drug information, interaction check, pill ID, clinical practice 

guidelines, formulary, athenaText, tables, and calculators. 

Table 2. Sample resources prescribed by medical school 
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sources are distributed throughout the school 
to acquire, deploy, maintain and update the 
use of learning resources and technologies.  

Table 2 is not an exhaustive list of 
learning resources used in MedED. Rather, the 
list is a sampling of tools and technologies that 
represent the breath and nature of resources 
used to facilitate MedED. Other significant 
learning tools and technologies used in medi-
cal schools include, but are not limited to low 
to high fidelity simulations, artificial and vir-
tual reality, social media, and laboratory and 
classroom presentation equipment (Moran, 
Briscoe, & Peglow, 2018).  

Table 3 lists a sample of learning tools, 
which we refer to as MedED-COTS 
(commercial-off-the-shelf) resources, which 
medical students often acquire on their own 
volition to prepare for national board exams. 
The MedED-COTS offer different functions 
and features, such as, but not limited to US-
MLE style question banks, text, videos, flash-
cards, and data analytics to help students pre-
pare for that national Step 1, 2 and 3 board 
exams. Students pervasive use of such re-
sources (also referred to as the informal or hid-
den curriculum), however, has led to a number 
of concerns. 

To prepare for high-stakes certification 
exams, it could be expected that students 
would rely on curricular material and experi-
ences provided by their institution. However, 
within the last decade, research suggests that, 
when it comes to preparing for Step 1 and 2 

board exams, students may spend more time 
and effort using MedED-COTS developed by 
third-party companies than their medical 
school lecture materials (Burk-
Rafel, Santen, & Purkiss, 2017). It appears 
that, at least for some students, MedED-COTS 
offer an effective and efficient means of ac-
quiring the basic scientific knowledge and an-
alytical skills necessary to achieve high scores 
on the national (Step 1, 2 and 3) board exami-
nations.   

When considering the use of learning 
resources, education specialist should note that 
students and faculty may have conflicting 
views on the purpose of undergraduate medi-
cal school and the value of MedED-
COTS. Informal interactions with students 
highlight concerns that their medical school 
curriculum is not adequately preparing them 
for Step. Subsequently, they are purchasing 
subscriptions to MedED-COTS to optimize 
their chances of passing and achieving high 
scores on the exams. They also express con-
cern for instructional content and activities 
that are not directly related to Step. Faculty, in 
contrast, are concerned that MedED-COTS 
may contain errors or omissions, and that stu-
dents are viewing these resources as a high 
yield, primary source of knowledge over the 
coursework and materials that are generated 
and prescribed by faculty. To collaborate ef-
fectively with MedED faculty, staff, students 
and administrators, education specialist must 
become knowledgeable of both formal and 

Resource Short Description & Uses 

Anki Online app for flashcards from various sources including lecture-based decks, and 

decks curated from specific resources & textbooks. 

First Aid for the 

USMLE Step 1 

Review book in outline format with comprehensive material for USMLE Step 1 exam, 

most used book for USMLE Step Prep. , (Source): Bonasso, P., Lucke-Wold, B., Reed, 

Z., Bozek, J., & Cottrell, S. (2015). Investigating the Impact of Preparation Strategies 

Pathoma Review videos in PowerPoint style and accompanying review book with outline of 

videos and some pictures. 

Goljan Lectures Audio recordings of a med school professor teaching pathology with accompanying 

slides and a link to a Utah medical school website that has interactive arrows. 

Boards & Beyond Video lecture series by Dr. Ryan with accompanying review book, loosely follows for-

mat of First Aid. 

Sketchy Medical Animated (visual) mnemonics with associated audio narration of various pathology, 

microbes, and drugs. 

Picmonic Animated (visual) mnemonics with associated audio narration-longer than Sketchy 

and mostly focused on pathology. 

Table 3. Sample of resources commonly used by medical students outside of school 
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informal curriculum resources and gain an un-
derstanding of each stakeholders’ potentially 
varying values and beliefs.  

Key Factors to Consider When 
Collaborating with Stakeholders 
Like work in other industries, collabora-

tion is essential. To enhance learning and fa-
cilitate change, education specialists must col-
laborate effectively with medical school facul-
ty, staff, students and administrators. Although 
Riesenberg, Little, and Wright’s (2009) 
review of literature suggests that education 
specialists are gaining acceptance among 
medical educa-tors, such alliances can be 
difficult considering the differences in 
professional backgrounds, priorities, and 
challenges found across stake-holders. To be 
successful, education specialist must 
understand the roles and responsibilities of 
each stakeholder group, as well as learn to 
balance and address each group’s varying 
skills, knowledge, and dispositions toward 
teaching, learning, and instructional design.  

Collaborating with Faculty 
Faculty in medical schools include cli-

nicians and non-clinicians. Clinical faculty are 
physicians with varying levels of teaching in 
their job time/effort assignments. Non-clinical 
faculty include foundational science educators, 
education specialist, educational technologist, 
and non-physician educators with advanced 
degrees and/or experience in clinical educa-
tion, such as nurses or physician assistants 
(Riesenberg, Little, & Wright, 2009). Wein-
berger (2009) further differentiates between 
the clinician teacher and the clinician educa-
tor, noting the time and effort for the clinician 
teacher is primarily clinical, with a small 
amount of time or effort dedicated to teaching 
and research. Clinician educators also have 
clinical duties, but their time and effort is 
more balanced between clinical and education-
al responsibilities, with the latter representing 
the primary path to academic advancement. 
Medical school faculty often transition to lead-
ership roles as their careers advance. They 
may direct courses, programs, clerkships or 
attain positions as deans of departments or di-
visions. (Weinberger, 2009).  

Successfully implementing the curricu-
lum of even a well-established medical school 
requires the strategic utilization of faculty 
types, time and effort assignments and career 

development initiatives. Variances in types of 
faculty, time and effort assignments, formal 
training and experience in education, and clin-
ical vs. non-clinical training and experience 
impact the design and implementation of the 
educational program. For instance, regardless 
of clinical faculty time and effort assignments, 
commitment to patient care and clinical duties 
often take precedence over teaching. Clinician 
educators are often spread thin, either by 
choice (over-commitment) or the educational 
demands of the curriculum. Foundational sci-
ence educators can also juggle multiple priori-
ties, especially if their time and effort assign-
ment includes both teaching and competitive 
research responsibilities. If the pathway to ad-
vancement is primarily research, non-clinician 
educators must balance priorities between edu-
cational responsibilities and those that are 
most likely to result in promotion. The time 
and effort assignments for other non-physician 
faculty, such as education specialist and tech-
nologist, are typically related to teaching and/
or educational research but, given their lack of 
clinical training or expertise, they are often 
dependent on the foundational scientist and 
clinical faculty to successfully complete their 
assigned duties. Awareness of these complexi-
ties are even more important when there is in-
terest in or mandates for changes in the curric-
ulum or curricular reform.  

The path to becoming a physician is 
competitive and demanding. Physicians have 
invested a great deal of time, effort and cost to 
become doctors so, for some, navigating medi-
cal school represents a ‘rite of passage’ to the 
profession. Clinical educators have demon-
strated mastery at navigating very demanding 
and complex educational programs and assess-
ments, designed to shape and measure profes-
sional knowledge, skills, attitudes and identity. 
While non-clinician educators also invested a 
great deal of effort, time and cost to attain 
their credentials, they have not had the same 
undergraduate and graduate medical experi-
ences as physicians who successfully navi-
gated their rigorous program and thus, may 
expect others to navigate it as well (Petersen, 
1999). Similarly, foundational science faculty 
have successfully navigated the educational 
and other professional requirements of their 
respective disciplines. In both cases, their pre-
vious success as students and current expertise 
as professionals in their respective fields can 
sometimes be confused with expertise in edu-
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cation. However, unless faculty also obtained 
additional degrees or certifications in educa-
tion (and many have), they are not experts in 
education, and may lack the requisite 
knowledge or experience in learning theories, 
curriculum development, instructional design, 
evaluation and assessment (Riesenberg, Little, 
& Wright, 2009). Beyond that, foundational 
science faculty have not experienced MedED 
and thus, tend to target teaching goals aligned 
with expertise in their discipline, rather than 
identifying the clinically relevant, discipline 
specific, concepts and principles that future 
physicians will need to address the variety of 
patient presentations. (Weston 2018). Similar-
ly, the basic science principles that physicians 
learned as medical students have been sub-
sumed, as a result of their clinical training and 
experience, into “illness scripts” (Schmidt, 
Norman & Boshuizen, 1990). Clinical skills 
and reasoning have become automated for 
clinical faculty so it is often difficult for clini-
cians to convey the foundational concepts, 
principles and skills at an introductory level 
that is understandable to novice learners. De-
spite calls to utilize evidence-based teaching in 
MedED, curricular decisions are often opinion 
based (Harden, 1999), dependent on the edu-
cational experiences of the faculty, without 
consideration for how students, education, ac-
cess to knowledge, and even health care has 
changed since their matriculation (Peterson, 
1999). 

No professional can fully relate to the 
training of another professional unless they 
experienced the same training path. This is an 
important consideration for education special-
ist and/or educational technologist working 
collaboratively in a MedED setting. While ed-
ucation specialist may have expertise and ex-
tensive experience in learning theory, instruc-
tional design, assessment, pedagogy, student 
motivation and engagement, they have not had 
to navigate undergraduate or graduate MedED, 
nor gone through the demands of licensing. 
Physicians, on the other hand, are immersed in 
education for decades. They were likely top 
students in their secondary and post-secondary 
education, were able to secure a competitive 
residency and gained enough clinical experi-
ence to serve as a medical educator. This can 
be an immense source of pride for some physi-
cians, as well it should be. However, it can 
also hinder efforts to enhance educational pro-
gramming if there is a lack of respect for the 

experience and expertise of all members of a 
physician and non-physician educator team. A 
bias, implicit or explicit, may exist and profes-
sional respect and trust may not come easy. 
Education specialist and technologist need to 
recognize, be aware of, and successfully man-
age this potential bias in order to build the 
needed collaborative relationships for success-
ful curriculum and/or instructional design.  

Collaborating with Students 
Students enter medical school with 

varying backgrounds, experiences, and levels 
of expertise; however, there are several im-
portant characteristics of medical students. All 
medical students have excelled in their aca-
demic life prior to matriculation into medical 
school. The average GPA for matriculates to 
U.S. medical schools in 2018-2019 was 
3.72 (AAMC, 2018). Almost all U.S. medical 
schools require the Medical College Ad-
mission Test (MCAT) prior to admission, and 
it is used as a standardized measurement when 
comparing applicants and selecting interview-
ees. In a survey sent to admission officers at 
113 medical schools in 2008, the three most 
important factors for who to invite to inter-
view were: Cumulative science and math 
GPA,  Cumulative GPA, and MCAT Total 
scores (Dunleavy, Sondheimer, Castillo-Page, 
& Bletzinger, 2011). To put this in perspec-
tive, the average MCAT score nationwide 
across 2016, 2017 and 2018 was 500.9. The 
average MCAT score for matriculates to U.S. 
medical schools for the 2018-2019 academic 
year was 511.2 which equates to the 
83rd percentile (AAMC, 2018). Incoming med-
ical students are cognizant of the importance 
of standardized testing, grades and time man-
agement; however, nothing can prepare them 
for the challenges of being a medical student 
and the high stakes of USMLE Step 1.  

Priorities. All students enter medical 
school with, essentially, one goal: become an 
excellent doctor in their desired specialty. 
Throughout the medical education process, 
many students begin to realize that much of 
their specialized training and abilities will 
heavily depend on where they match for resi-
dency. That being said, there is often a shift in 
focus from performing well in class to per-
forming well nationally.  Students are aware 
that, although each residency program has a 
different subset of criteria, there is one stand-
ardized measurement used by all programs 

http://www.jaid.pub


Journal of Applied Instructional Design   ∙ Volume 9  ∙  Issue 1    13 

that has been deemed the most important de-
ciding factor when selecting applicants: the 
USMLE Step 1 examination.    

 According to the data published by the 
National Resident Matching Program 
(NRMP), the average Step 1 score of U.S. ap-
plicants went from 220.4 in 2007 to 230.2 in 
2014. While the next data set that charts 
Match outcomes has not yet been released by 
the NRMP, the current data suggests that the 
average Step 1 score is increasing (National 
Resident Matching Program, 2007; National 
Resident Matching Program, 2014).  Today, a 
student scoring a 220 would only rank in the 
30th percentile, making it much more difficult 
to compete in the Match, especially when ap-
plying for a competitive residency. In the 2018 
Residency Director Survey administered by 
the NRMP, the most cited factor for select-ing 
applicants to interview was USMLE Step 1 
scores (NRMP, 2018). The USMLE has 
evolved from a benchmark for knowledge re-
quired to continue through your MedED into a 
three-digit number that dramatically limits 
your specialty choices. With the increasing 
importance and competitiveness, students of-
ten begin Step 1 preparation within the first 
few months of medical school. Although many 
medical educators have been through medical 
school themselves, no one understands the in-
creasingly high stakes of USMLE Step Exams 
as well as current students.    

On the surface, student and faculty 
goals seem to align. Students wish to become 
excellent physicians; faculty want to teach and 
graduate excellent physicians. However, the 
pathway required to achieve those goals are 
often perceived as antagonistic by students. 
Students’ view of USMLE Step exams, as the 
gatekeeper to their desired specialty/residency, 
shape very clear learning priorities within the 
first few months of medical s school: (a) US-
MLE Step 1, (b) Building Curriculum Vita 
(CV)/ Classwork, and (c) Personal Obliga-
tions/Wellness. In order to match into a resi-
dency program, medical students must also 
fulfill other requirements beyond doing well 
on the USMLE Step exams. According to 
2018 NRMP’s Charting Outcomes in the 
match: the mean number of research experi-
ences for students who matched was 3.2, the 
mean number of volunteer experiences was 
7.3, and the mean number of abstracts, presen-
tations, and publications was 5.7 (NRMP, 
2018). To build a competitive CV, these activ-

ities also need to be completed during medical 
school while trying to keep up with USMLE 
Step studying, coursework and personal obli-
gations.    

Challenges. While it is well known 
that medical school is difficult, the only people 
who truly understand the weight of that diffi-
culty are current medical students or recent 
medical graduates. The challenges that medi-
cal students face can essentially all be related 
to a balance of time—or lack thereof—and 
expectations. As technology advances and 
knowledge continues to accumulate, students 
and professionals must learn more than ever. 
Although this is true in every field, it is partic-
ularly problematic for medical students who 
are required to have knowledge of numerous 
complex fields (i.e. physiology, pathology, 
psychology, epidemiology, radiology, pharma-
cology, genetics, and molecular biology). 
Therefore, each year, the educational expecta-
tions grow exponentially for medical students. 
The sheer amount of medical knowledge has 
evolved to a point where educators must de-
cide what to teach students in the first two 
years, sometimes the material aligns well with 
Step 1 expectations, but other times it does 
not. This may result in students feeling under-
prepared for Step 1 and resorting to outside 
resources, rather than attending lectures. 

As mentioned previously, residency 
competitiveness is increasing but the time con-
straints remain the same, making efficiency a 
major challenge for students. Additionally, the 
demographics and responsibilities of incoming 
medical students is changing. Historically, 
medical students matriculated immediately 
following completion of their undergraduate 
degree. However, recent trends indicate that 
the majority of matriculates (63.3%) are now 
non-traditional students (Colleges, 2018). For 
some, non-traditional means taking a year or 
two for additional work or study experiences; 
but, for others, it can mean working in another 
career for almost a decade before deciding to 
re-enter academia. As the average age of ma-
triculates increases, the number of students 
with personal or family obligations is increas-
ing. This combination of information over-
load, required experiences, and personal obli-
gations often leaves students with little time 
for self-care.  

According to a cross-sectional study 
analyzing data from 4,287 U.S. medical stu-
dents, there are high rates of burnout, depres-
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sion, and suicidal ideation in medical students, 
with burnout rates reaching 49.6% and suicid-
al ideation averaging 11.2% (Dyrbye et al., 
2008). It is crucial that medical educators con-
sider the tension of balancing expectations and 
obligations and students’ focus on time-
efficiency as these emphasize the importance 
of curating manageable materials, and repre-
sents the factors that impact student engage-
ment, attendance, and performance.  

Despite the obvious fact that there is 
too much information for medical students to 
learn in such a short amount of time, curricu-
lums have continued to present students with 
the raw data, expecting them to condense it 
down alone and still have time to understand 
its application. Spending hours summarizing 
information that only boils down to a 
miniscule portion of what students must know 
in the grand scheme often drives students 
away from this inefficient form of learning. 
What students truly need is for professors and 
instructional designers to make learning more 
meaningful and time-efficient by condensing 
information and curating materials to help stu-
dents retain and apply the knowledge. 

Ideally, from a student’s perspective, 
MedED might take the following form: pro-
vide students with a standardized, efficient 
method to gain initial exposure to a broad vari-
ety of topics. Then, after first-pass learning, 
help professors use their experiences and ex-
pertise to expand upon that information 
through case examples, simulations, and stu-
dent-professor interactions. This would help 
create a shared mental model between profes-
sors and students, enabling students to feel 
confident about their step preparation and pro-
fessors to feel confident that they are relaying 
their clinical expertise.  

Perceptions of Instructional Design-
ers. Medical students are often so busy that 
most never interact with faculty, let alone in-
structional designers. Other than required tuto-
rials or introductions, there is minimal interac-
tion with librarians and educational technolo-
gy personnel as well. Many medical students 
are not aware of the purpose of instructional 
designers and the important role they play in 
curriculum development. Considering the dis-
sonance between student objectives and cur-
riculum design, from a student perspective, an 
ideal instructional designer is one who under-
stands medical students’ background and is 
hyper-aware and understanding of their learn-

ing priorities. Furthermore, an ideal instruc-
tional designer applies this knowledge to work 
with students and faculty to curate resources, 
summarize information, and develop learning 
objectives that align with student’s learning 
trajectories.   

Collaborating with Administrators 
Collaboration between M.D. program 

administration and the educational faculty is 
complicated by virtue of the clinical practice 
model; that is, most of the educators that a 
medical student will come in contact with are 
managing an active clinical and, possibly also 
research portfolio. Although some similarities 
can be drawn from other disciplines, the im-
mediacy and even urgency of clinical care 
may trump the best laid plans of medical edu-
cators. Administration of the M.D. program 
takes careful and continuous reassessment of 
the delivery across all college missions and is 
frequently managed by faculty and leadership 
that straddle three different tiers of academic 
administration: (a) the faculty need to deliver 
on all missions, including the teaching mis-
sion, and are generally assigned a role upon 
joining a department; (b) the departmental 
leader, typically a chairperson, still personally 
contributes to all missions but the administra-
tive role is greater. This administrator assigns 
roles to faculty that cover a comprehensive 
slice of a specific discipline to trainees; and 
finally, (c) the program leadership, in medical 
schools this is generally an associate dean for 
education (or, associate dean for curriculum) – 
this role is generally quite focused. This indi-
vidual will have little other mission assign-
ment, their focus being to maintain excellence 
in curricular delivery and maintenance 
of accreditation. It is important for the educa-
tion specialist to understand and relate to the 
tension created in the model: The best teacher 
may also be the best clinician or researcher 
and at some point that individual may need 
either to focus on one area, or be asked to do 
so in support of their clinical division. Recog-
nizing who has the administrative support for 
education, as well as the skills and aptitude are 
an important step in developing the best possi-
ble educational team for the MD program.  

Education specialists embedded in the 
MD program can, in fact, become something 
akin to a talent scout and developer for early 
faculty who demonstrate excellence in educa-
tion. Success in all missions is generally a stat-
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ed goal in all medical schools; thus, the top-
leadership of all schools will state and corrob-
orate that their school aims to succeed in 
teaching, research and patient care. The gen-
eral state of affairs is that financing for the ed-
ucational component of a medical school is 
generally stable, but also somewhat insuffi-
cient to deliver on all of the trainee needs. Re-
search and clinical funding can be greater, but 
also more volatile and dependent on external 
factors like governmental funding, or insur-
ance company decisions. Thus, the top brass at 
a medical school is constantly attempting to 
balance all of the missions with the needs, and 
the year-on-year variability of funds. The edu-
cational programs, like all programs, will be 
scrutinized for effectiveness, delivery of prom-
ised goals, and overall costs every year. Edu-
cation specialists are well-positioned to ad-
dress and represent these points in ways that 
medical disciplinary experts (e.g., a lung pa-
thology expert) cannot, and this is an area 
where we believe there is great opportunity for 
collaboration between education specialists 
and MD program leadership – that is, formal 
evaluation of the program in an effort to main-
tain adequate institutional support for excel-
lence in the educational mission and, inherent-
ly, leading to continued accreditation.  

It has been our experience that basic 
and clinical science educators in an MD pro-
gram will welcome assistance from education 
specialists, as will program leadership with the 
following nuances or considerations: (a) The 
faculty closest to medical students will occa-
sionally have received some formal training in 
education, through a certificate or even a mas-
ter’s degree program, though this is still fairly 
rare; (b) most clinical faculty believe that their 
ability to teach at the bedside, in the course of 
their usual clinical work, will translate to 
teaching in all UME venues but that is not ac-
tually our experience; (c) thus, teaching stu-
dents in a classroom or structured small-group 
formats will be a greater challenge for the typ-
ical clinician-educator than teaching in the 
course of their daily clinical work; (d) most of 
us (clinicians included) will continue to repeat 
what we have seen – and most clinicians cur-
rently in practice developed in an era dominat-
ed by MS PowerpointR didactics, and this is 
where their comfort lies. The educational spe-
cialist has a number of opportunities to weave 
their expertise into the MD program by allying 
with faculty, elevating their working capacity 

to teach using a broader range of techniques, 
and assessing the impact of these interventions 
on the learner.  

Concluding Comments 
Medical educators and administrators 

face many competing demands. The growing 
complexities of accreditation and credential-
ing, along with the maintenance and assess-
ment of competencies leave little time for 
medical school faculty to facilitate institution-
al management and administration, and ad-
vance educational practice, research, and inno-
vation. Education specialists may help faculty 
address such challenges and provide a cost-
effective way to meet many MedED needs, 
freeing physicians to facilitate high-quality 
education and supervision of the nation’s med-
ical students and residents. We see such col-
laboration between medical school faculty and 
education specialists expanding, based on the 
numerous publications that have documented 
the value of nonphysician medical educators in 
MedED journals, along with increases in relat-
ed job descriptions (c.f., Riesenberg, Little, & 
Wright, 2009). However, it remains to be seen 
whether such alliances will achieve long-term 
success. 

Like Riesenberg, Little and Wright 
(2009), we also call for outcome studies to fur-
ther measure the effectiveness of curriculum 
created by a team of medical school faculty 
and education specialists. We also call for 
(design-based research) studies that focus on 
improving educational products, processes, 
and policies as well as learning theories and 
tools. Future studies should address learner 
engagement, economic efficiency, and the im-
pact of systematically designed instruction on 
learners and the effects of following a system-
atic design process on faculty using valid and 
reliable measures. We hope that education 
specialists will be among those who seek to 
conduct such research to advance teaching and 
learning in medical school settings. 
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