
Theoretical training for artery cannulation of children <2 years old:
• Physiology lesson (books, videos)
• Literature review(articles, guidelines)
• PBL on skill-related difficulties(with the researcher, 

professors and specified technicians) 

Written + Oral test
Fail

Pass

Simulator Practice under instruction 

Adult patient practice with single-operator 
laser-assisted ultrasound-guidance system

Supervision and evaluation:
(by the researcher) 

• Operative skill
• Use of single-operator laser-

assisted ultrasound-guidance
system

• Eventual success

Fail

Pass

Pediatric (>2 years) surgery practice with single-
operator laser-assisted ultrasound-guidance system

Fail

Pass

Achieve competency of  artery cannulation (<2 years) with single-
operator laser-assisted ultrasound-guidance system

Training program for doctors who are novices at single-operator laser-assisted ultrasound-guidance system. All 
training procedures were designed by the research team. The doctors’ training presentation and improvement 
were supervised by the researcher. PBL: Problem-based learning.
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