APPENDIX I
COMPETENCY MATRIX
Pediatric Echocardiography Concentration
*Indicates a skill that the terminal competency assessment must occur in a clinical setting with a patient.

	CONTENT AREA
	Indicate if the competency is introduced, reinforced, or mastered
	Course
	Objective(s)

	7.
	Pediatric Echocardiography Concentration
COGNITIVE

	
	a.
	Cardiovascular anatomy and physiology

	
	
	1)
	Describe the normal pediatric ECG.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	Discuss cardiac embryology, including the gestational age at which each structure develops.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	Identify normal anatomy of the heart, including

	
	
	
	a)
	fetal;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	neonatal;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	infant;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	child; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	adolescent.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	4)
	Obtain a 3-lead ECG on a pediatric patient.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	Use echocardiographic views to identify the:

	
	
	
	a)
	situs;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	vardiac chambers and concomitant septa;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	Valvular anatomy and accompanying apparatus;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	arterial and venous circulation;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	coronary artry anatomy and distribution; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	f)
	relationship between cardiac chambers and great vessels.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	6)
	Perform pulse oximetry.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	AFFECTIVE
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	7)
	*Demonstrate sensitivity to the needs of the patient and his/her family.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	8)
	*Recognize how cultural or ethnic differences may affect the assessment of a patient.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	9)
	*Use therapeutic communication when working with patients and families.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	b.
	Cardiac hemodynamic principles to evaluate normal cardiac flow.
COGNITIVE

	
	
	1)
	Describe cardiac physiology, including:

	
	
	
	a)
	fetal circulation; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	transitional circulation.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	Describe ventricular systolic and diastolic function relative to loading conditions and filing pressures.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	List intracardiac pressures.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	Recognize abnormal intracardiac pressures.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	5)
	*Use echocardiography to assess ventricular systolic and diastolic function.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	6)
	*Acquire echocardiographic images to measure intracardiac pressures.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	7)
	*Use Doppler to assess valvular velocity and pressures.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	c.
	Electrophysiology Principles
COGNITIVE

	
	
	1)
	Discuss electrophysiology, including

	
	
	
	a)
	ECG waveforms;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	identify normal and abnormal cardiac rhythms and rate;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	identify ECG changes associated with physiologic events;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	electrical pathway of the heart; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	recognize ECG artifacts.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	2)
	*Perform a 3-lead ECG.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	d.
	Cardiovascular Pathophysiology
COGNITIVE

	
	
	1)
	Describe cardiac pathophysiology, including common and critical lesions, including

	
	
	
	a)
	BAV;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	coarctation;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	RVOT obstruction;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	TOF;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	TGA;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	f)
	tricuspid atresia;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	g)
	truncus arteriosus;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	h)
	RVOT obstruction;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	i)
	pulmonary atresia;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	j)
	Ebstein’s anomaly;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	k)
	interrupted aortic arch;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	l)
	intracardiac shunts;
	
	

	
	
	
	
	i.
	ASD;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	
	ii.
	VSC; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	
	iii.
	PDA;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	m)
	Single ventricle;

	
	
	
	
	i.
	double inlet RV; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	
	ii.
	HLHS.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	Discuss cardiac changes that occur in the athletic heart.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	Identify and describe atrial defects.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	4)
	Identify and describe ventricular defects.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	5)
	Identify and describe atrioventricular defects.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	6)
	Use echocardiographic views (.e.g., 2D and Doppler) to calculate the following:

	
	
	
	a)
	*Qp/Qs
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	*stroke volume;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	cardiac output;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	cardiac index;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	*pressure gradients; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	f)
	valve area.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	7)
	Obtain echocardiographic views to image atrial septal defects.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	8)
	Obtain echocardiographic views to image ventricular septal defects.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	9)
	Obtain echocardiographic views to image atrioventricular defects.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	e.
	Indications and limitations of echocardiography
COGNITIVE

	
	
	1)
	Identify appropriate use of:

	
	
	
	a)
	transthoracic echocardiography;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	stress echocardiography;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	transesophageal echocardiography;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	intraoperative echocardiography;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	ultrasound enhancing agents;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	f)
	3D echocardiography;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	g)
	interventional echocardiography;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	h)
	strain imaging; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	i)
	ultrasound respirogram.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	2)
	*Use echocardiographic views to calculate the following:

	
	
	
	a)
	*3D volumetric EF; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	*myocardial strain imaging (e.g., GLS).
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	AFFECTIVE
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	3)
	*Demonstrate empathy towards patients that are in pain or distress.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	f)
	Pharmacology
COGNITIVE

	
	
	1)
	Discuss intravenous administration of ultrasound enhancing agents.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	Discuss the medications commonly used for stress testing.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	3)
	Discuss the appropriate use of sedatives and hypnotics.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	g)
	Post-operative pediatric imaging
COGNITIVE

	
	
	1)
	Describe the palliative and corrective surgical procedures for

	
	
	
	a)
	PDA;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	valvular atresia;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	valvular stenoisis;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	single ventricle (e.g., HLHS); 
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	TGA; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	f)
	TOF.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	2)
	Describe interventional and surgical procedures for:

	
	
	
	a)
	palliative systemic to pulmonary shunts;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	corrective surgeries.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	valvular implantation;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	balloon valvuloplasty;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	e)
	coil placement;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	f)
	stent placement; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	g)
	device implantation.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	PSYCHOMOTOR
*Indicates a skill that the terminal competency assessment must occur in a clinical setting.


	
	
	3)
	Obtain echocardiography images in the post-operative patient to evaluate:

	
	
	
	a)
	residual shunts;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	b)
	cardiovascular hemodynamics;
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	c)
	baffle/conduit function; and
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     

	
	
	
	d)
	competency of anastomosis.
	Introduce (I)      |_|
Reinforce (R)    |_|
Mastery (M)      |_|
	     
     
     
	     
     
     



