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Teaching POCUS using
Peyton’s Four-Step method
resulted In;

Better overall POCUS
performance (OR 4.2).

Better performance in
Cardiac (OR 2.3), Lung (OR
2.5), and Renal POCUS (OR
3.0).

Better performance in the
immediate and delayed skill
acquisition phases.
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BACKGROUND

Medical education commonly utilizes the “see one, do one” two-step
approach for teaching psychomotor skills. Recent evidence suggests
that Peyton’s four-step method leads to superior learning.’2 The
effect of Peyton’s method on long term skill development is less
apparent and has never been assessed for Point-of-Care Ultrasound
(POCUS).2 Peyton’s method utilizes the following steps:2 3

1. Demonstration - The entire skill is performed in real time, with
limited commentary or teaching.

2. Deconstruction - The teacher repeats the skill while explaining
each component of the overall skill in detail.

3. Comprehension - The learner explains each component to the
teacher, guiding them to complete the entire skill.

4. Performance - The learner completes the skill while receiving
feedback from the teacher.

It's been hypothesized that Peyton’s method is most effective for
teaching complex skills, but research assessing this is lacking.*

PURPOSE

The purpose of this research project was to evaluate the effect of
Peyton’s method on students’ overall performance on POCUS.
Secondarily, this project sought to determine if the effect of Peyton’s
four step method differs between POCUS application (aorta, bladder,
heart, lung, kidneys) and the phase of skill acquisition.

METHODS

A single-blinded, repeated measures interventional study based on
experimental design was completed. PA students from one large
academic medical center were randomized into a control group
(using the two-step method) and intervention group (using Peyton’s
method).

Students were taught POCUS and were required to continue to
practice skills over the study period. Skill performance was assessed
a validate instrument:

* Immediate skill acquisition phase (1 week after curriculum)
* Intermediate skill acquisition phase (1 month after curriculum)

» Delayed skill acquisition phase (4 months after curriculum)

Peyton’s Method Usual Instruction

Component (N=12) (N=11) p-valuet

Cardiac score
Immediate 38 (35, 39) 36 (35, 40) 0.351
Intermediate 37 (36, 39) 35 (34, 38) 0.178
Delayed 40 (39, 40) 38 (34, 40) 0.034
Overall Treatment Effect:: OR=2.3, LCB=1.1, p=0.032

Lung score
Immediate 38 (33, 39) 35 (33, 39) 0.256
Intermediate 40 (37, 40) 39 (32, 40) 0.199
Delayed 40 (40, 40) 40 (38, 40) 0.028
Overall Treatment Effect:: OR=2.5, LCB=1.1, p=0.034

Kidney score
Immediate 39 (38, 40) 36 (33, 39) 0.018
Intermediate 39 (39, 40) 39 (38, 40) 0.372
Delayed 40 (38, 40) 39 (37, 40) 0.087
Overall Treatment Effectt: OR=3.0, LCB=1.3, p=0.015

Bladder score
Immediate 40 (38, 40) 38 (37, 40) 0.169
Intermediate 39 (38, 40) 39 (39, 40) 0.600
Delayed 40 (39, 40) 39 (38, 40) 0.084
Overall Treatment Effect:: OR=1.7, LCB=0.8, p=0.121

Aorta score
Immediate 38 (37, 40) 38 (35, 39) 0.225
Intermediate 39 (37, 40) 39 (37, 40) 0.395
Delayed 40 (39, 40) 38 (37, 39) 0.009
Overall Treatment Effect:: OR=2.7, LCB=1.0, p=0.058

Total score
Immediate 190 (185, 192) 178 (177, 186) 0.031
Intermediate 190 (186, 195) 187 (180, 197) 0.298
Delayed 198 (195, 199) 193 (188, 195) 0.011

Overall Treatment Effect:: OR=4.2, LCB=2.0, p=0.003

STATISTICAL ANALYSIS

At each assessment, organ specific scores were obtained for
aorta, bladder, cardiac, lung, renal POCUS and a total score was
calculated as the sum of the organ specific scores. Scores were
compared using a Mann Whitney U test.

An ordinal logistic regression analysis was performed using a
generalized linear mixed model with a multinomial distribution and
cumulative logit link function. Results were summarized by
presenting the odds ratio (OR) and 95% lower confidence bound
(LCB).

RESULTS

All (n=23) eligible students participated in the research study. All
students completed one examination of each organ system at
three individual times, totaling fifteen examinations per student.
Over the course of the research project, 345 individual
examinations were completed during hands on skills
assessments: sixty-nine per organ system.

Student performance is summarized in the table provided.

CONCLUSION

Peyton’s four-step method improves overall psychomotor skKill
acquisition for POCUS.

Peyton’s four-step method specifically improved psychomotor
skills in the immediate skill acquisition phase, and the delayed skill
acquisition phase, suggesting better immediate learning and
retention of skills over time.

The benefit to Peyton’s four-step method was noted in more
complex POCUS applications, such as cardiac, lung, and renal
POCUS; supporting that this method is best utilized to teach
complicated procedures.
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