
S H O RT  R E P O RT

Integrating an Undergraduate Longitudinal 
POCUS Curriculum to Enhance Anatomy 
Learning: A Short Report
Geneviève Goulet 1, Geneviève Dallaire1, Sarah Hadj-Mimoune 2, Gabrielle Trépanier 1

1Department of Family Medicine and Emergency Medicine, Faculty of Medicine and Health Sciences, Université de Sherbrooke, Sherbrooke, QC, 
Canada; 2Department of Diagnostic Radiology, Centre Hospitalier Universitaire de Sherbrooke (CHUS), Sherbrooke, QC, Canada

Correspondence: Geneviève Goulet, Department of Family Medicine and Emergency Medicine, Faculty of Medicine and Health Sciences, Université de 
Sherbrooke, 3001 12th Avenue North, Sherbrooke, QC, J1H 5N4, Canada, Tel +1 819 821 8000 ext. 74274, Email genevieve.goulet@usherbrooke.ca

Context: With the increasing role of Point-of-Care Ultrasound (POCUS) in clinical practice, its integration as a teaching tool in 
undergraduate medical programs is rapidly expanding. In 2017, the Université de Sherbrooke implemented a 4-year longitudinal 
POCUS curriculum integrated into its anatomy teaching using a flipped classroom model. Evidence regarding the educational 
outcomes of such curricula, particularly knowledge-retention over time, remains limited.
Intervention: This short report describes the evaluation of our longitudinal undergraduate POCUS curriculum several years after its 
implementation. Two questionnaires were administered anonymously to the 190 students of the 2023 graduating cohort to assess 
perceived educational impact and anatomical knowledge using Likert-type questions and multiple-choice questions (MCQ), 
respectively.
Results: The response rate was 54%. Among respondents, 98.1% agreed or strongly agreed that POCUS sessions helped consolidate 
anatomical knowledge, and all respondents reported improved integration of anatomical concepts into clinical contexts. Near the end 
of medical training, and without prior notification or preparation, students achieved a mean score of 90.7% on the MCQ knowledge- 
retention assessment.
Discussion: These findings suggest that the curriculum may contribute to the retention of anatomical knowledge and to the integration 
of anatomical and pathophysiological concepts. The involvement of residents as instructors emerged as a perceived strength of the 
program.
Conclusion: This program evaluation suggests that a longitudinal POCUS curriculum may contribute to anatomy learning in 
undergraduate medical education. The observed outcomes and the feasibility of implementation across a multi-campus program 
support its potential relevance as a pedagogical tool in undergraduate medical curricula.
Keywords: ultrasound, medical education, knowledge retention, educational outcomes, flipped classroom

Background
Point-of-Care Ultrasound (POCUS) has been shown to be a valuable clinical tool, enabling dynamic bedside assessment, 
supporting diagnosis, and guiding procedures, thereby optimizing patient management. Ultrasound was first introduced 
as an undergraduate anatomy teaching aid in European medical school education programs around the early nineties.1,2 

Since then, its use in undergraduate medical education has steadily increased. According to a recent national survey, two- 
thirds of medical schools in the United States now report having an approved POCUS curriculum.3 The published 
literature consistently highlights strong student engagement with ultrasound-based teaching. A recent review of 128 
articles reported that medical students are generally highly motivated and perceive ultrasound sessions as valuable for 
their future clinical practice.4 However, while international2 and national5 expert consensus groups have outlined 
recommended learning objectives and broad curricular principles, there remains limited empirical support to guide 
evidence-based educational approaches and assessment strategies.4,6 Importantly, assessments of knowledge retention 
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remain uncommon in the existing literature.6 While several programs have described successful curricular integration and 
positive learner perceptions, many evaluations rely primarily on self-reported outcomes or short-term testing. 
Furthermore, despite the growing prevalence of ultrasound curricula, formal and standardized assessment of student 
competency remains inconsistent across institutions.

This study aimed to evaluate the impact of a newly implemented longitudinal undergraduate POCUS curriculum on 
both students’ perceived learning and retention of anatomical knowledge near the end of medical training. Informed by 
gaps identified in the literature, this evaluation was conducted at a time point removed from teaching sessions and 
combined perception and knowledge outcomes, providing insight into longer-term retention.

Description of the Curriculum
A complete overhaul of the medical doctorate program occurred in 2017 at the Université de Sherbrooke, where it is 
delivered across multiple campuses, including regional and remote training sites. At that time, eleven POCUS sessions 
were added to the 4-year undergraduate curriculum (Box 1). Sessions in the first 2 years acted as a support to anatomy 
learning, whereas sessions in the final 2 years provided added pathophysiological integration and clinical contextualiza
tion. These supervised POCUS sessions last from 1–2 h, and teaching is performed in small groups of 8–10 students in 
a flipped classroom format. POCUS models are either standardized patients or students practicing on each other, based on 
predefined session objectives and anatomical regions addressed, with standardized patients used for sessions involving 
more sensitive examination like the groin and pelvic area. Sessions typically begin with a live ultrasound demonstration 
performed by the instructor, first without and then with real-time explanations regarding image acquisition and inter
pretation. Students subsequently practice scanning, taking turns performing image acquisition while peers observe and 
provide feedback supplemented by the instructor. A second ultrasound device is also available to allow parallel hands-on 

Box 1 Point-of-Care Ultrasound (POCUS) Sessions Integrated into the 4-Year Doctorate Program

First Year (anatomy-focused sessions)

Pelvic ultrasound (bladder, uterus)

Right upper quadrant ultrasound (gallbladder, kidney, Morrison’s pouch)

Basic heart–lung ultrasound

Lower limb vascular ultrasound

Thyroid ultrasound

Second Year (anatomy-focused sessions)

Kidneys and aorta ultrasound

Advanced echocardiography

Free fluid ultrasound (right upper quadrant, left upper quadrant)

Third Year (integrative sessions)

Sepsis-themed integrative session (inferior vena cava, jugular venous pressure)

Trauma-themed integrative session

Fourth Year (integrative session)

Approach to the undifferentiated shock patient (Echo-Guided Life Support [EGLS] protocol)7
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practice. Sessions conclude with a review of key learning points and commonly encountered difficulties. A formal 
competency assessment is not presently included in the curriculum.

Evaluation
A graduating cohort of students was surveyed to evaluate the impact of implementing our new curriculum. We therefore 
assessed its perceived and demonstrated repercussions on anatomy learning via a survey conducted in April 2023. All 
190 students of the 2023 graduating cohort across the program’s multiple campuses were invited to participate during 
a scheduled in-person academic activity. Two short questionnaires were administered electronically and anonymously 
using an online platform. Participation was voluntary, which may introduce a response bias. The first measured students’ 
appreciation and perceived impact of the POCUS curriculum via Likert-type questions, whereas the second was 
a multiple-choice question (MCQ) quiz on ultrasound still image interpretation and anatomical labeling (see 
Supplementary Figure 1). The questionnaires were developed by a member of the research team based on the curriculum 
content and learning objectives and were reviewed by co-authors for clarity and content relevance. No formal validation 
process was conducted. For Likert-type questions, responses are reported as the proportion of respondents who selected 
“agree” or “strongly agree”. Data analysis was primarily descriptive, in keeping with the exploratory nature of this 
program evaluation.

Results
We obtained a 54% response rate (102/190), with a higher participation observed at distant campuses (91.7% and 87.5%) 
compared to the main campus (35.8%).

Among respondents, 98.1% agreed or strongly agreed that the POCUS sessions helped them consolidate anatomical 
knowledge learned in other classes. All respondents believed the sessions helped them correlate the studied anatomical 
notions to different clinical presentations and that the integrative sessions increased their appreciation of the new 
pathophysiological entities they studied. Moreover, 95.9% of the surveyed students predicted they would use POCUS 
during their residency training. A majority of the studied cohort also expressed interest in some form of written formative 
assessment throughout the curriculum (67.0%) or at its conclusion (74.0%). The most common suggestion highlighted 
a desire for increased opportunities to practice POCUS outside of the scheduled sessions. Another area surveyed was the 
level of appreciation for the involvement of residents from radiology and emergency medicine programs as teachers for 
the medical students. All the answers and comments obtained regarding this innovation were extremely favorable to the 
pedagogical integration of more advanced learners as teachers. Responses to perception-based questions were consistent 
across intended residency programs, with no statistically significant differences observed (Chi-square or Fisher’s exact 
test, as appropriate).

Finally, without any prior preparation or advance notification, students obtained an average grade of 90.7% (mean 
score 25.4/28, SD 3.0) on the MCQ knowledge quiz assessing ultrasound image interpretation and anatomical labeling.

Discussion
This evaluation was not designed to measure causal educational effects but to document outcomes from real-world 
curriculum implementation. The results suggest that the current program format may support retention of anatomical 
knowledge, although this interpretation should be made with caution given the absence of baseline or comparator data. 
POCUS seems to be an appreciated pedagogical tool that meets students’ interests and needs, which is consistent with 
previous literature.4,8 Although respondents were unaware that a knowledge quiz would be administered and therefore 
had no opportunity to prepare, the mean score of 90.7% suggests that some retention of anatomical notions was present at 
the time of assessment. Furthermore, the observed learning benefits, including the integration of anatomical and 
pathophysiological notions, are primarily based on self-reported perceptions and should therefore be interpreted as 
suggestive rather than confirmatory. In addition, the assessment tools were locally developed and not formally validated, 
which may limit the strength of the conclusions.
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Based on students’ feedback, curricular adaptations were introduced after the 2023 evaluation, including formative 
pre- and post-assessments for integrative sessions using clinical vignettes with POCUS stills and videos to support self- 
learning and knowledge retention and promote teaching points consistency across groups of learners.

Additional supervised free practice sessions were also added to the curriculum to answer one of the students’ requests 
brought to light by the survey but were subsequently suspended due to budget cuts in the Quebec higher education 
system.

An important strength of the program highlighted by the survey was the involvement of residents as instructors. 
While peer-assisted learning is frequently described in the literature, it most often involves senior medical students rather 
than residents.8–10 Resident-led teaching may represent a valuable and underexplored model that simultaneously supports 
learner engagement and addresses commonly reported faculty availability challenges. This model was highly appreciated 
by students and could be further leveraged in supervised practice sessions.

Finally, voluntary participation and the relatively lower response rate at the main campus raise the possibility of 
response bias. Students with a preexisting enthusiasm for POCUS may have been more likely to participate, which could 
have influence both perception-based responses and knowledge assessment outcomes.

Conclusion
The longitudinal POCUS curriculum implemented in the Université de Sherbrooke undergraduate medical program may 
contribute to anatomy learning. Student perceptions and knowledge assessment outcomes measured near the end of 
medical training suggest the presence of retained knowledge and perceived learning benefits. The feasibility of this 
curriculum, including its integration into a multi-campus program and the involvement of residents as instructors, 
supports its potential relevance for other undergraduate medical education contexts.

Use of Generative AI
The authors used Microsoft M365 Copilot (GPT-5 chat model) and ChatGPT (OpenAI, GPT-5.3) to assist with language 
editing, clarity of expression, and formatting suggestions during manuscript preparation. The tool was used to refine 
phrasing and improve readability of the manuscript, not to generate scientific content, interpret data, or create original 
results. All AI-assisted outputs were reviewed, verified, and edited by the authors to ensure accuracy and alignment with 
the study’s findings. No confidential or non-anonymized data were entered into the tool.
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