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Background	&	Questions
• Threaded	medical	school	curricula	pose	a	challenge	

to	long-term	retention	of	microbiology	and	other	
basic	science	concepts	central	to	medical	
examinations	and	clinical	care

• Limited	data	exists	on	self-led,	online	spaced	
practice	programs	to	teach	basic	science	topics	like	
microbiology

• The	study	sought	to	answer	the	questions:
• Does	participation	in	spaced	practice	

learning	of	microbiology	improve	
performance	on	NBME	examinations?

• Does	performance	on	second-pass	
questions	improve	from	first-pass	
attempts?
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Methods
• Prospective	cohort	design	study	from	August	

2018	to	December	2019
• Participants	were	volunteer	first-year	medical	

students	at	Oregon	Health	&	Science	
University

• 81	of	154	(53%)	first-year	medical	
students

• MCAT	Average:	510.95	(control:	
510.14)

• Weekly	participants	answered	5-10	questions	
on	the	platform	Qstream; questions	were	
repeated	according	to	an	algorithm

• A	total	of	26,509	question	attempts	for	136	
questions	across	84	participants	were	
collected

Results	
• NBME	Performance:	Participants	performed	better	

than	controls	on	the	Skin,	Bones,	and	Musculature	
(p=0.0001)	and	Developing	Human	(p=0.008)	exams

• Second-Pass	Performance:	41%	improvement	from	
first-pass	to	second-pass	attempt	on	questions

• Improved	performance	on	questions	related	to	
topics	specifically	covered	in	study	questions	
compared	to	controls	and	NBME	averages

Conclusion
• Online	spaced	practice	is	a	feasible,	cost-effective	

option	for	pre-clinical	microbiology	education,	with	
possibilities	for	learning	in	other	basic	and	clinical	
science	fields

Figure	2:	Participation	in	Spaced	Practice	Learning	Platform	by	Activity	Level

Figure	1:	Sample	Question

Figure	3:	Percent	Correct	on	First	and	Repeat	Response


