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ABSTRACT 

BACKGROUND 
The vast utilization of Point-of-Care Ultrasound (POCUS) across medical special-
ties has increased the need for enhanced undergraduate medical education in 
image acquisition and interpretation among medical students. However, chal-
lenges such as the need for a standardized medical school curriculum and lim-
ited trained faculty preceptors restrict its implementation. The literature high-
lights the potential of student-taught POCUS workshops in expanding access and 
enhancing learning. This study seeks to evaluate the efficacy of a student-run PO-
CUS workshop for medical and pre-medical students. 

METHODS 

A prospective, cross-sectional study assessed the efficacy of first and second-
year medical students teaching a POCUS workshop on the Focused Assessment 
with Sonography for Trauma (FAST) exam. Student workshop participants were 
asked to complete pre- and post-workshop surveys to assess their confidence in 
utilizing POCUS and identifying relevant organs and landmarks. Surveys em-
ployed a standardized five-point Likert Scale. 

RESULTS 
Of the 43 initial participants, 29 completed both surveys. Results showed a sig-
nificant increase in self-reported ultrasound experience (1.7 to 3.2, p < 0.001) and 
confidence in performing the FAST exam and organ identification (2.2-fold in-
crease, p < 0.001). Both medical and pre-medical student cohorts exhibited sim-
ilar confidence improvements in confidence. 

CONCLUSIONS 
This study supports the literature that student-taught POCUS programs may be a 
viable adjunct to an institution's ultrasound curriculum. Implementing medical 
student-led workshops could help address current training gaps, enhance stu-
dents' teaching and leadership skills, and improve confidence in utilizing and in-
terpreting ultrasound images. 
 

ltrasonography has been an ever-growing field since its implementation 
into medicine in 1956. Its popularity is accounted to its diverse applica-
tions, ranging from assessing free fluid in the setting of trauma to guiding 

minimally invasive procedures and monitoring fetal development during preg-
nancy.1–3 Point-of-care ultrasound (POCUS) brings this robust technology to small

U 

The Impact of a Student-Taught Point-of-Care  
Ultrasound Workshop on Confidence in Medical and Pre-

Medical Students 
 

Benjamin Peticca1, Dante A. Puntiel1, Matthew Kolansky1,  
Tomas M. Prudencio1 

ORIGINAL RESEARCH 

Author Affiliations: 
1 Lewis Katz School of Medicine at 
Temple University, Philadelphia, 
PA 19140, USA 
 
Corresponding Author: Tomas 
M. Prudencio, MS, BS, Lewis Katz 
School of Medicine at Temple Uni-
versity, Philadelphia, PA 19140 
(tomas.prudencio@temple.edu) 
 
Published Online: September 1, 
2024. DOI: 10.1667/kjm.v1i1.706 
 
Copyright: Article is licensed un-
der the Creative Commons Attrib-
utions 4.0 International deed. 
 
Disclosures: The authors have no 
conflicts of interest or funding 
sources to disclose.  
 
Acknowledgements: The au-
thors would like to acknowledge 
Ryan C. Gibbons, MD, Associate 
Professor of Emergency Medicine, 
Director of Advanced Emergency 
Medicine Ultrasonography Fel-
lowship, and Director of Ultra-
sound in Medical Education at the 
Lewis Katz School of Medicine at 
Temple University, for teaching 
student leaders in this study.   

 
 



The Katz Journal of Medicine 

KATZ J MED     1;1     SEPTEMBER 15, 2024 

yet powerful portable devices without the 
need for larger ultrasound machines, cir-
cumventing issues of portability and acces-
sibility, profoundly increasing its utility .4 De-
spite efforts from some medical institutions 
to embrace this technology, formal educa-
tional curricula are not yet widespread. A 
2020 survey of 154 clinical ultrasound direc-
tors and curricular deans found that over 
40% of institutions lacked an approved PO-
CUS curriculum. Few students receive ex-
tensive training in this discipline, with only 
8% of schools reporting a longitudinal four-
year curriculum.5 Commonly cited barriers 
to the integration of ultrasound and POCUS 
education into curricula include lack of fi-
nancial support, time within curricula, fac-
ulty-trained instructors, and equipment.4–7  

One way to increase ultrasound educa-
tional offerings is to allow trained and pas-
sionate medical students the opportunity to 
teach their classmates who may be less ex-
perienced. While the positive effects of fac-
ulty-taught curricula are clear, there is less 
support for student-based teaching. Ultra-
sound curricula taught by faculty have 
proven helpful in teaching residents and stu-
dents alike.8–11 As access to POCUS in-
creases, we expect horizontal and vertical 
education opportunities to expand. How-
ever, to adapt to this growing need, consider-
ation for the utility of student-taught ultra-
sound workshops is imperative. Oberoi et al. 
showed improved ultrasound assessment 
scores in 64 first-year students after the im-
plementation of instructional videos, lec-
tures, and hands-on teaching workshops 
from ultrasound-trained second-year medi-
cal student instructors at a single institution. 
Additionally, an after-study survey showed 
increased interest, comfort, and confi-
dence.12 Ahn et al. found that perceptions of 
junior medical students on ultrasound/phys-
ical exam sessions taught by senior medical 

student instructors were equivalent to train-
ing from faculty instructors for the majority of 
sessions.13  

Further, there is promise for the teach-
ing methodology to reach pre-medical stu-
dents, although few studies have examined 
POCUS training in this capacity. Smalley et 
al. found self-reported confidence was 4 out 
of 5 or greater (“agree”) across twelve Likert-
scale questions assessing the ability to ob-
tain ultrasound exam views and interpret 
basic anatomy in a group of 15 pre-medical 
students following a three-day hands-on 
training course.14 

The primary objective of our study was 
to evaluate the effect of a student-taught 
POCUS workshop on student confidence 
scores in sonographic image acquisition, in-
terpretation, and organ identification. Our 
secondary objective was to evaluate confi-
dence changes in medical and pre-medical 
student-only cohorts. 
 

METHODS 

 
STUDY DESIGN 
This was a single-center, prospective, cross-
sectional study. All data acquisition and 
analysis occurred at one institution. Investi-
gators received no funding. This study was 
deemed exempt from formal institutional re-
view. All participants gave informed con-
sent, and enrollment in the study was not 
mandatory for participation in the workshop. 
 
TRAINING FOR STUDENT TEACHERS 
First and second-year medical students 
served as teachers for two POCUS training 
sessions at the 50th Annual Latino Medical 
Student Association Northeast Regional 
Conference in Baltimore, Maryland. By the 
time of the workshop, student teachers were 
equipped with an understanding of the prin-
ciples and clinical applications of 
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ultrasound. Student teachers were trained 
via both an integrated ultrasound curriculum 
provided by their home institution as well as 
separate training sessions with a professor 
of ultrasound medicine. Additionally, sev-
eral of the student teachers operate the PO-
CUS Student Body Interest Group, holding 
adjunct ultrasound review sessions for club 
members to receive further hands-on train-
ing throughout the academic year. 
 
SURVEY DESIGN 
Prior to participation in the workshop, stu-
dent learners completed a web-based pre-
workshop survey. This survey assessed past 
ultrasound experience, the presence of a 
dedicated ultrasound curriculum at their in-
stitution, confidence levels in acquiring and 
interpreting images of the Focused Assess-
ment with Sonography for Trauma (FAST) 
exam, as well as relevant anatomical struc-
tures such as the heart, liver, kidney, and 
spleen. Confidence level responses for in-
vestigating prior experience using ultra-
sound were recorded in a Likert Scale format 
with 1 anchored at “I have no prior ultra-
sound experience” and 5 at “I feel comforta-
ble using the ultrasound clinically.” Confi-
dence level responses for investigating com-
petency in the FAST exam and relevant organ 
identification were recorded in a Likert Scale 
format with 1 anchored at “No Confidence” 
and 5 at “Very Confident”. A post-workshop 
survey was administered to assess changes 
in self-reported ultrasound experience lev-
els and confidence scores in acquiring and 
interpreting images of the FAST exam and re-
lated organs. 
 
WORKSHOP LEARNING OBJECTIVES 
Each student participated in one workshop. 
Workshop sessions were 50 minutes long. 
The training began with a presentation of so-
nographic principles and the widespread 

clinical utility and effectiveness of POCUS. 
Students were educated on echogenicity 
terminology and introduced to the identifica-
tion of the relevant anatomy using sonogra-
phy. The application of FAST in identifying 
free peritoneal and pericardial fluid in the 
acute care setting was explained, and all 
four spaces of the exam were demonstrated, 
with special attention given to the sentient 
locations of each exam window. For the right 
upper quadrant (RUQ) window, the liver, 
spleen, hepato-diaphragmatic area, 
splenorenal recess, pericardium, and cau-
dal edge of the left lobe of the liver were em-
phasized. For the subcostal window, the per-
icardium and heart chambers were empha-
sized. For the left upper quadrant (LUQ), the 
spleen, kidney, splenorenal recess, and left 
paracolic gutter were emphasized. For the 
suprapubic window, the bladder was identi-
fied as well as the prostate and rectovesical 
pouch in natal sex males and the uterus, rec-
touterine, and vesicouterine pouches in na-
tal sex females. Although the suprapubic 
view was taught via slideshow presentation, 
students were not required to participate in 
scanning this space. For this reason, no data 
was collected on confidence in acquiring 
and interpreting images of the suprapubic 
window. Following the presentation and ini-
tial demonstrations, student teachers broke 
into teaching groups of two, with one acting 
as an instructor and one as a scanning 
model. Each teaching group was paired with 
a group of 4-6 students. All teachers who as-
sumed the role of the scanning model did so 
voluntarily and verbally consented to their 
role. Following hands-on learning, all partic-
ipants regrouped to study examples of path-
ologic free pericardial and peritoneal fluid. 
At this time, emphasis was placed on the 
identification of free fluid in each of the four 
windows in relation to the “normal” struc-
tures covered previously. Teaching images 
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were obtained from the Department of 
Emergency Medicine at Temple University. 
 
STATISTICAL ANALYSIS 
Likert Scales for pre- versus post-workshop 
analysis were compared using independent 
samples t-test. Categorical variables were 
compared using a Chi-Square test. A p-value 
of less than 0.05 was considered significant. 
Analysis was performed using IBM SPSS Sta-
tistics Version 29. 
 

RESULTS 

Forty-three students completed the pre-
workshop survey, and 29 students com-
pleted the post-workshop survey, conferring 
a retention rate of 67%, as demonstrated in 
Table 1. Of the 43 student respondents to 
the pre-survey, 58% self-identified as a med-
ical student (n=25), and 42% as a pre-medi-
cal student (n=18). One-fifth (20%) of the 
medical students (n=5) and 6% of the pre-
medical students (n=1) endorsed having a 
dedicated ultrasound educational curricu-
lum at their home institution, accounting for 
14% of the total study population (n=6).  

Initially, respondents rated their ultra-
sound experience with a mean score of 1.7, 
which increased to 3.2 in the post-workshop 
survey (p < 0.001). In a subgroup analysis, 
both medical (p < 0.001) and pre-medical 
student (p < 0.001) cohorts showed improve-
ment in self-reported experience.  

Respondents displayed a 2.2-fold in-
crease in confidence scores for both acquir-
ing and interpreting ultrasound images re-
lated to the FAST exam (p < 0.001). A 

significant increase was seen in both medi-
cal student (p < 0.001) and pre-medical stu-
dent (p < 0.001) cohorts, as shown in Figure 
2.  

Respondents experienced a 2.0-fold in-
crease in confidence in identifying both the 
liver and kidney, a 2.1-fold increase in confi-
dence in identifying the spleen, and a 1.8-
fold increase in confidence in identifying the 
heart on sonography (p < 0.001 for all tests) 
seen in Figure 3. Subgroup analysis for both 
medical (p < 0.001) and pre-medical stu-
dents (p < 0.001) showed similar confidence 
gains for all organs. 
 

DISCUSSION 

In this study, we examine the effect of a stu-
dent-taught POCUS workshop for medical 
and pre-medical students on confidence 
scores in image acquisition, interpretation, 
and organ identification. We found that stu-
dents exhibited higher self-reported experi-
ence as well as confidence in performing the 
FAST exam and identifying relevant organs 
following the workshop. Our findings lend 
support to the efficacy of student instructors 
teaching student learners as described in 
the literature.12 

The secondary objective of our study 
was to assess confidence changes in medi-
cal and pre-medical student-only cohorts. 
We found that both medical and pre-medical 
students showed confidence improvements 
in POCUS image acquisition, interpretation, 
and organ identification. While understudied 
in the literature, pre-medical students may 
also benefit from training in POCUS. Teach-
ing POCUS to this group not only trains fu-
ture medical students and physicians in an 
important diagnostic modality but also pro-
vides a valuable experience for applicants 
seeking medical school acceptance. PO-
CUS training sessions offer unique medical 
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exposure, hands-on practice, and network-
ing opportunities with instructors at pro-
spective medical institutions.14 Pre-medical 
students can likely grasp fundamental con-
cepts of POCUS and leverage these educa-
tional opportunities for success in the medi-
cal school application process.  

The integration of POCUS into under-
graduate medical education is rapidly in-
creasing. However, a significant challenge 
lies in the scarcity of qualified faculty in-
structors.4–6 The use of ultrasound-trained 

medical students as instructors offers prom-
ise to circumvent this barrier while still 
providing needed training opportunities to 
their peers. Empowering students to take on 
the role of educators serves not only their 
classmates but the student teacher as well. 
This experience enhances communication, 
collaboration, and leadership skills, all of 
which are essential attributes for becoming 
a strong and competent resident physician. 
Furthermore, honing teaching skills during 
medical school sets the stage for a 
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continued commitment to education 
throughout one’s career. It must be stated 
that student-taught POCUS experiences 
should not be used to replace faculty-taught 
sessions. Instead, we propose this practice 
as a means to supplement faculty-driven ed-
ucation and clinical experience. Lastly, stu-
dent-taught POCUS opportunities offer an 
important, effective, and accessible adjunct 
modality that bypass current obstacles for 
implementing POCUS training into under-
graduate medical curricula.4,5 
 
LIMITATIONS 
Although this study highlights the potential 
benefits of integrating POCUS into medical 
education, several limitations should be 
acknowledged. The study's limited sample 
size and response rate for the post-survey 

may hinder the generalizability of its find-
ings. Additionally, this study lacks intermedi-
ate and long-term follow-up data to evaluate 
the retention of confidence scores. While 
student teachers underwent POCUS training 
prior to the workshop, experience level dif-
fered between instructors. To what effect 
this had on educational outcomes is uncer-
tain. Furthermore, students who attended 
this workshop were likely interested in ultra-
sound at baseline. This heightened level of 
enthusiasm and attention may have contrib-
uted to their successful training outcomes 
and might not be representative of a ran-
domized cohort of pre-medical and medical 
students. Lastly, we did not directly com-
pare between student-taught and faculty-
taught POCUS training. Further studies are 
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needed to address questions related to 
these areas of limitation. 
 

CONCLUSIONS 

In conclusion, our study found that a stu-
dent-taught POCUS workshop increased 
student confidence scores in image acquisi-
tion, interpretation, and organ identification. 

These findings were seen in both the medical 
and pre-medical student cohorts. As we nav-
igate the present challenges to ultrasound 
education within medical school, the in-
volvement of medical students as educators 
not only helps address this shortage but for-
tifies their diagnostic skills and cultivates es-
sential teaching proficiencies. 
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