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ABSTRACT

OBJECTIVES: Over the years, medical schools have evolved their curricula in response to the medical field, faculty, and students. The current
study aims to examine how medical students study, what resources they most commonly use, and how it relates to United States Medical
Licensing Examination (USMLE) Step 1 scores.

METHODS: A cross-sectional survey study of United States medical students was distributed via social media, GroupMe school chats, and
school listservs from September 8, 2020, to December 12, 2020. The survey gathered data including, demographic and school information,
resources students, time spent using each resource, and USMLE Step 1 scores.

RESULTS: The survey was completed by 560 students from 102 different United States medical schools. Study guides as online resources
(83.2%) were mostly used, lecture (82.5%), Anki (spaced repetition flashcards, 68.3%), and school-organized sessions (workshops, labs, and
small groups) (60.7%). Of the students surveyed, 90% attended schools with a recorded lecture option. Only 54% of these students watched
their lectures live. When watched online, the average watching speed was 1.75± 0.4× with a mode of 2× speed. In examining different medical
school styles, schools with a 1.5-year preclinical curriculum had higher USMLE Step 1 scores (244.5±15.6 vs 236.9± 16.2, P-score= .024) com-
pared to schools that did not (1- or 2-year preclinical curriculum).

CONCLUSION: Medical students seem to be using third-party resources in addition to their medical school curriculums. Because students are
already broadly using these, medical schools could allow their curriculums to reference, require, or complement third-party online resources.
Additionally, because of their increased cost, medical schools could consider ways to alleviate the cost on medical students as a means of equit-
able support. Lastly, Step 1 scores significantly correlated with schools with a 1.5-year preclinical curriculum, although the exact reasoning for this
remains uncertain.
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Introduction
Over the years, medical schools have evolved their curricula in

response to the medical field, faculty, and students. Several

factors have been clear influences on the evolution of medical

school curricula: evolving technology,1,2 increased emphasis

on early clinical exposure,2 the integration of problem-based

learning,3 and the increasingly common integrated approach

to the medical curriculum.4 Understanding the evolving educa-

tional process in the COVID/post-COVID era, including how

medical students learn during their preclinical coursework is of

interest to better understand.

As healthcare education has evolved, academic institutions

have incorporated new topics and teaching methods including

the flipped-classroom model,5 bioethic courses,6 and an

increased flexibility in student schedules by making lecture

attendance optional.7 Medical schools have also noted that stu-

dents are reporting high rates (>27%) of burnout and

depression.8-10. In an effort to improve student mental health

and increase collegiality and collaboration between medical stu-

dents, many schools have shifted their grading system from

numerical grading to tiered honors/high pass/pass/fail systems

to now strictly pass/fail systems.11,12

Now medical education is evolving yet again. Use of histor-

ical print and online textbooks are less common as medical stu-

dents now seem to be turning to third-party resources focused

on “higher-yield” preparation to supplement and sometimes

replace finite portions of the standard medical school curric-

ulum. In addition, according to the 2020 AAMC Year Two

Questionnaire, 37.0% of second-year medical students reported

“almost never” attending in-person pre-clerkship courses or

lectures, a steep increase from 2014 when only 16.8% of

second-year medical students did so.13,14 Meanwhile, medical

students using third-party online medical education videos on

a “daily” basis jumped from 9.1% in 2014 to 40.9% in 2020.12

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without

further permission provided the original work is attributed as specified on the SAGE and Open Access page (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Journal of Medical Education and
Curricular Development
Volume 11: 1–5
© The Author(s) 2024
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/23821205241228455

mailto:jonathan.grauer@yale.edu
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/23821205241228455


One of the most popular third-party resources include

“Anki,” a digital program that uses flashcards to teach content

through spaced repetition15 where thousands of free, premade

flashcards have been created by past medical students and are

widely accessible. “Boards and Beyond” is another popular

resource with a well-organized video platform covering all areas

of traditional medical education emphasizing high-yield

content.16 “Sketchy Medical” is another video series using illus-

trations and pictorial memory devices to help students memorize

preclinical and clinical information.17 These are just a few of the

wide selection of resources that medical students can choose.

Recently students have chosen to forgo the classroom, pre-

ferring to watch lecture recordings and use outside resources

at home.13,14,18 Prevalence of third-party resource usage has

been reported as high as >80%.19 This has created pressure to

use these resources, often at the expense of the classroom’s cur-
riculum, as students fear they may fall behind their peers if they

do not.20 The cost of these resources should also be considered,

as students are often purchasing these resources in addition to

their medical school tuition (Boards and Beyond $249/year,

Sketchy Medical $399/year, Physeo $249/year, OnlineMedEd

$365/year, Osmosis $378/year, as of December 2021), creating

an additional burden on students and barriers to those who are

unable to afford the resources.

Given the recent increased usage of third-party outside-

of-school resources in medical school and the decreased

attendance in lecture, the purpose of the current study aimed

to better understand how medical students currently study

and interact with internal (school) and external curricular

resources. To do so, the current study aimed to examine and

quantify what resources are most commonly used, how much

time students spend on each resource, and how this relates to

United States Medical Licensing Examination (USMLE)

Step 1 scores as this is the standardized and consistent metric

across schools.

Methods
Study design

The current study used a cross-sectional research design to survey

United States’medical students between September 8, 2020 and

December 12, 2020. During this time period, the survey was sent

out to medical students of all class years except first years. The

social and professional networks of two medical student

authors (SH and JZ) were utilized to recruit students to partici-

pate in the survey. Methods used to send out the survey include

school listservs, GroupMe Chats, Facebook groups, Instagram,

and medical student Reddit groups.

The survey was administered using Qualtrics Research

Suite, which allows researchers to de-identify responses while

building, distributing, and analyzing research surveys online.

The authors’ Institutional Review Board approved this study

for exemption. Written informed consent was obtained using

an approved consent letter before starting the survey and parti-

cipants were able to terminate their participation at any time.

Survey questions

Data collected from the survey (Supplement S1) included basic

demographic questions including age, gender identity, school,

and year of study. Furthermore, the study collected information

on the style of preclinical curriculum the school used. The ques-

tionnaire was tested and developed by the authors.

When asking about the student’s study strategies, the survey
inquired about resources used (including online or school-based

resources), lecture usage, and the number of hours spent on

each study resource. If students had taken USMLE Step 1,

they were asked their score.

Statistical analysis

Statistical analysis was performed using Qualtrics Research Suite

and STATA. Values were reported as mean± standard deviation

(SD). Student’s T test was used to compare Step scores between

study groups. The significance level was set at a= .05.

Results
Respondent characteristics

The survey was completed by 560 students from 102 different

medical schools in the United States. Respondent information

Table 1. The demographic of the participants in the questionnaire.

Participant demographic

Total participants 567

Agreed to consent 560 (99%)

Age (median ± SD) 25 ± 3

Sex

Female 48.5%

Male 49.0%

Other 2.6%

Class year (by %)

M2 57.9

M3 20.3

M4 16.1

PhD 1.9

Other 3.7

Preclinical length (by %)

2-Year 51.2

1.5-Year 44.9

1-Year 4.0
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is delineated in Table 1. As the survey was sent out via social

media platforms and school list serves it was not possible to

discern how many people may have seen the posts and thus

the response rate cannot be reported.

The average student age was 25± 3 years old. In terms of

gender, 48.5% identified as female, 49.0% identified as male,

and 2% identified as other. In terms of medical school year,

the study cohort was 57.9% second years, 20.3% third years,

16.1% fourth years, 1.9% in their PhD years, and 3.7% in

their research year/second degree year/another year.

Regarding their schools, 2-year preclinical curriculums were

reported by 51.2%, 1.5-year preclinical curriculums were

reported by 44.9%, 1-year preclinical curriculums were reported

by 4.0%.

Survey responses

Student resources used are shown in Table 2. The mostly used

resources (in decreasing order) were: online resources (83.2%,

average 13.0± 11.5 hours/week), lectures (82.5%, average

18.5± 13.1 hours/week), Anki repetition flashcards (68.3%,

average17.8± 14.9 hours/week), and school-organized sessions

excluding lectures (60.7%, average 8.0± 8.4 hours/week).

Table 3 shows the breakdown of how students watch

lecture recordings. Of these, 90% of the students surveyed

attended schools with a recorded lecture option. Of those stu-

dents, 54%± 38 watched lectures live. Interestingly, students

who watched lectures online watched at an average of 1.75±
0.4× speed. And the most common watching speed was 2×
speed.

Correlation with USMLE Step 1 scores

Regarding USMLE Step 1, 116/560 (20.7%) students had

already taken USMLE Step 1 (8 students preferred not to

share their score). The average step score was 243± 17.8.

Most curriculum factors were not significantly associated with

step scores: pass/fail curriculum, use of specific study aides,

study groups, or medical journal articles (P > .05 for each).

Notably, schools with a 1.5-year preclinical curriculum had

higher USMLE Step 1 scores (244.5 vs 236.9, P-score=
.0237) compared to schools that did not.

Discussion
The current study aimed to examine how medical students

study and what resources (school or third-party) they most

commonly use in the COVID era during the preclinical curric-

ulum. A survey was developed, distributed, and completed by

560 medical students from over 100 schools around the

United States. The use of varied study aids was assessed.

Online resources were reported to be the most used by the

surveyed medical students (83.2%) at 13.0± 11.5 hours per

week. The high rate of usage matches the >80% online resource

usage rate found by Kauffman et al19 who found that >80% of

students were using four or more online resources and that there

was no correlation between class attendance and a student’s
USMLE Step 1 score.19

Lectures were also utilized by 82.5% of respondents at 18.5

± 13.1 hours/week and school sessions (excluding lectures)

were used by 60.7% of respondents at 8.0± 8.4 hours/week.

This suggests that despite a reduction in class attendance

experienced at medical schools nationwide, many students

still use both lecture/school sessions in conjunction with the

above-noted online resources together. This breakdown of lec-

tures and school sessions likely allows for students to continue

to learn by different means (didactic vs small group) and our

data reflects that the majority of medical student responding

still give critical value to learning their institutions curriculum.

In further analyzing students’ lecture routines, the survey

revealed that about half watch their lectures live versus in

person. Of the students who watch their lectures online, the

average watching speed was 1.75± 0.4 times speed and the

most common watching speed was 2 times speed. These

Table 2. The resource utilization data among survey participants.

Medical Resources Number of

Students

Number of Hours Spent on

Average

Online resourcesa 347 (83.2%) 13.0 ± 11.5

Lecture 344 (82.5%) 18.5 ± 13.1

Anki 285 (68.3%) 17.8 ± 14.9

School-organized
sessions

253 (60.7%) 8.0 ± 8.4

First aid 242 (58.0%) 6.1 ± 9.2

Practice questions 204 (48.9%) 8.4 ± 12.2

Textbooks 171 (41.0%) 9.2 ± 12.8

Study groups 125 (30.0%) 8.7 ± 12.4

Reading journal articles 40 (9.6%) 5.5 ± 13.7

Other 16 (3.8%) 2.8 ± 3.7

Total 417

aOnline Resources noted included: Boards and Beyond; OnlineMedEd; Osmosis;
Pathoma; Physeo; Pixorize; Pathoma; SketchyMedical.

Table 3. The data on lecture-watching habits.

Variable Value

Percent with recorded lecture 89.8

Percent of lectures watched live (only the recorded
population sampled)

54 (38)%

Mean watching speed of recordings 1.75 ± 0.4×
speed

Mode watching speed of recordings 2× speed

Halperin et al 3



fast-watching speeds seem to be commonplace in medical

schools and indicate that students are aiming to maximize

their efficiency in their learning. Interestingly, a recent study

by Song et al (2018) found that medical students at the

University of Kentucky who listened to podcasts at an acceler-

ated speed (1.5×) displayed poorer immediate retention com-

pared to medical students who listened to podcasts at a

normal speed (1.0×).21

Almost 68% of the students surveyed use a program called

“Anki,” which is a spaced repetition flashcard program that

allows students to easily share their ready-made flashcards at

17.8± 14.9 hours per week. These findings further highlight

the varied resources medical students use in attempting to

study how they learn best. Other resources utilized by medical

students, include Boards and Beyond, SketchyMedical,

Pathoma, Pixorize, and more (Table 2). Four of these resources

would easily cost >$1250 per year, in addition to medical

student tuition. These costs can present barriers to students

from low- and mid-socioeconomic backgrounds who are

unable to afford desired resources.

Traditionally course learning objectives referred to a text-

book often written by authors within, or external to, the insti-

tution along with journal articles relevant to a session. In the

setting of online disruptive technology frequently being utilized

to enhance student learning, we are witnessing a paradigm shift

in education and the time is ripe for medical schools to pivot

their referenced materials to complement the ones utilized

more regularly by the current generation of learners. The

options of online medical education third-party resources

have steadily increasing over the past two decades (Table 4).

These innovative online contents were cofounded, cham-

pioned, or adapted for medical student use, by medical stu-

dents, residents, physicians, and medical educators who

received training from institutions including Cornell,

Harvard, Johns Hopkins, Northwestern, Universities of

Cambridge, Chicago and Hamburg, University of California

at Irvine, Los Angeles, San Diego and San Francisco,

Vanderbilt, and Yale.

To better adapt with the current medical students at our

beloved schools we need to make meaningful efforts to close

the gap between the medical school curriculum and the way

students supplement material online. Rather than shun new

technologies and methods, the time has come to embrace

them. Looking around the corner and pondering options on

the path before us, schools could consider (1) increasing the

financial aid allowance for books and general supplies allowing

students to better shunt a portion of this budget towards

online resources. (2) Alternatively, if schools require select

online resources, financial aid offices could earmark specific

funds towards them. (3) Lastly, schools could provide pre-

ferred online resources for students akin to how e-textbooks

are provided by schools through AccessMedicine and

ClinicalKey.

Of importance, USMLE Step scores were also considered

by the survey. Although USMLE Step 1 has recently gone to

Pass/Fail, the data collected here is thought to be a rough

marker of information learned and readiness to advance in

training. Most curriculum factors were not significantly asso-

ciated with step scores (pass/fail curriculum, use of specific

study aides, study groups, or medical journal articles) but

schools with a 1.5-year preclinical curriculum had higher

USMLE Step 1 scores compared to schools that did not.

This analysis may support the move medical schools are

making from a 2-year curriculum to a 1.5-year curriculum.

The LCME reported that 29% of US allopathic medical

schools already used a 1.5-year curriculum compared to 56%

with a 2-year curriculum during the 2019-2020 academic

year.22

No correlation between third-party resource usage and

USMLE Step 1 score or between lecture attendance and

Table 4. The different commonly used resources among medical
students and their founders.

Resource; Year Founded Founder(s)

First Aid for the USMLE; 1990 Vikas Bhushan, MD

Uworld; 2003 Chandra Pemmasani, MD

Anki; 2006 Damien Elmes

USMLE-Rx (Scholar-Rx); 2006 Tao Le, MD, MHS

Pathoma; 2011 Husain Sattar, MD

AMBOSS; 2012 Benedikt Hochkirchen

Nawid Salimi, MD

Madjid Salimi, MD

Jan Sievert Weiss, MD

Osmosis; 2012 Shiv Gaglani, MBA

Ryan Haynes, PhD/MPhil

SketchyMedical; 2012 Andrew Berg, MD

Aaron Lemieux, MD

Bryan Lemieux, MD

Saud Siddiqui, MD

Boards and Beyond; 2014 Jason Ryan MD, MPH

OnlineMedEd; 2014 Dustyn Williams, MD

Physeo; 2016 Steve Harding

Michael Christensen, MD

Rhett Thomson, MD

Zach Thomson

Pixorize; 2018 Nathan Liu, MD

David Westfall, MD
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USMLE Step 1 score was found. While this may intuitively be

surprising given that third-party resources are focused on

USMLE Step preparation, the findings of the current study

mirror those of Hoyo et al (2020) and Kaufmann et al

(2019).19,23 Although these findings were consistent with

prior studies, schools are not necessarily teaching specifically

for Step 1. This means that schools should not automatically

decide to change how they teach because they may be focusing

on more intangible topics that are helpful in becoming a phys-

ician. These findings do provide a contrasting perspective to the

work of Lu et al (2021), who found that higher Anki usage was

associated with higher USMLE Step 1 scores.24

Given these findings, the question remains on why students

continue to turn to third-party resources. Likely, this is due to

medical students wanting to high-yield and concise information

to increase efficiency focused on the USMLE Step 1 exam.

Further, most of the online resources continue to be updated

with medical student feedback. Also, medical students are

likely preoccupied with their USMPLE Step exams pushing

them to want only the most concise high yield information

with memory hooks to make it easier. Even with a few online

resources students can try to optimize their learning in different

ways. For example, students can use Boards and Beyond to

make sure they have seen nearly all of the information once,

Pathoma to focus on higher yield topics in pathology, and

SketchyMedical to help memorize all of their microbiology

and pharmacology.

As with most survey/questionnaire style studies, the current

study has its limitations. Most notably, response rate cannot be

defined for the current study based on the method of survey dis-

tribution. While a limitation that could be associated with

response bias, the methodology was selected to reach the

maximum number of medical students possible and to achieve

the greatest possible number of responses. Because of our

methods for achieving the greatest number of responses, a

power calculation was not performed. Another limitation is that

the questionnaire was not validated, but it was developed by the

current authors. Also, because there was no way to confirm a stu-

dent’s Step 1 score, there can be a potential subjectivity in Step 1

score reporting. Further, there may be variables that confound

each other such as variability in which medical schools have

gone to 1.5-year curricula or use of multiple study aids.

Conclusions
In the current times, medical students seem to be using third-

party resources more commonly to supplement and even replace

limited portions of their medical school curriculums. Because

students are already broadly using these, medical schools

could allow their curriculums to reference, require, or comple-

ment third-party online resources. Additionally, because of

their increased cost, medical schools could consider ways to

offset or alleviate the cost on medical students as a means of

equitable support.

Supplemental material
Supplemental material for this article is available online.
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