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1 	 | 	 INTRODUCTION

Anatomical	 knowledge	 is	 essential	 to	 safe	 and	 effective	
clinical	practice.1	A	significant	challenge	toward	the	suc-
cessful	 attainment	 of	 this	 knowledge	 was	 the	 reduction	

of	 contact	 hours	 dedicated	 to	 anatomy	 instruction	 from	
2002	to	2014,	which	has	been	observed	in	medical	educa-
tion.2,3	Anatomy	instructors	have	often	turned	to	emerg-
ing	 technologies	 to	 supplement	 preexisting	 practices.4-	8	
The	 COVID-	19	 pandemic	 and	 ensuing	 social	 distancing	
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Abstract
Biomedical	educators	have	turned	to	technologies,	like	social	media,	to	supple-
ment	progressive	reductions	in	time	spent	in	class.	Many	studies	of	social	media	
have	been	limited	to	quantifying	learner	satisfaction	and	studies	on	the	effects	on	
learning	outcomes	are	sparse.	The	purpose	of	this	study	was	to	examine	the	ef-
fects	of	using	Snapchat	on	learner	satisfaction	and	learning	outcomes.	A	Snapchat	
account	was	used	to	share	blood	flow	diagrams	during	the	anatomy	course	of	a	
physical	 therapist	 education	 program.	 Viewing	 statistics	 were	 recorded,	 a	 sur-
vey	was	distributed,	and	learning	outcomes	quantified	at	the	end	of	the	course	
and	12 months	later	were	compared	with	a	control	group	that	did	not	have	ac-
cess	to	the	account.	Eighty-	two	percent	of	the	class	subscribed	to	the	Snapchat	
account	 and	 86.7%	 of	 the	 subscribers	 completed	 viewing	 of	 the	 five	 drawings	
posted.	Learners	rated	the	account	as	extremely	accurate,	were	quite	interested	
in	more	content	presented,	and	felt	quite	confident	in	the	diagrams.	Performance	
on	blood	flow	questions	on	the	end	of	course	examinations	were	similar	between	
experimental	and	control	groups.	Assessments	administered	12 months	later	re-
vealed	greater	scores	for	the	Snapchat	group	(90.7%	correct)	compared	with	the	
control	group	(86.7%	correct,	p = 0.04).	These	findings	suggest	that	Snapchat	is	an	
effective	way	to	deliver	educational	content	and	that	learners	found	the	content	
useful,	accurate,	and	helpful	in	preparing	them	for	the	assessment.	The	ephem-
eral	nature	of	disappearing	content	has	potential	to	garner	greater	student	atten-
tion	and	can	be	leveraged	to	improve	knowledge	retention.
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protocols	have	accelerated	the	shift	to	online	content	de-
livery	and	interaction9	and	the	value	of	having	knowledge	
of	 how	 to	 effectively	 utilize	 online	 platforms	 has	 been	
acknowledged.10

Social	 media	 is	 a	 type	 of	 online	 platform	 that	 has	
gained	 the	attention	of	biomedical	educators,	 including	
those	 that	 deliver	 anatomy	 curricula.11-	19	 Social	 media	
is	 attractive	 to	 utilize	 for	 several	 reasons.	 It	 has	 been	
shown	 to	 be	 an	 effective	 method	 of	 rapidly	 disseminat-
ing	information	to	a	large	audience	beyond	the	time	and	
space	constraints	of	scheduled	learning	sessions.20	It	has	
also	been	established	that	a	vast	majority	of	learners,	in-
cluding	 anatomy	 students	 specifically,	 have	 a	 presence	
on	social	media	platforms	and	access	these	networks	on	
a	 regular	basis.21	A	recent	 systematic	 review	by	Pollock	
and	Rea	included	155 studies	of	social	media	use	in	bio-
medical	 education	 demonstrated	 that	 there	 was	 a	 large	
amount	of	support	(79.8%	of	studies)	for	the	use	of	social	
media	 in	 education.22	There	 is	 additional	 evidence	 that	
learners	have	increased	their	traffic	on	social	media	plat-
forms	during	the	quarantine	period	following	COVID-	19	
(March	 2020	 to	 present)	 and	 it	 is	 reasonable	 to	 expect	
this	 traffic	 to	remain	elevated	for	quite	some	time	after.	
A	 survey	 performed	 on	 March	 12,	 2020	 revealed	 that	 a	
large	 share	 of	 respondents	 anticipated	 increased	 usage	
of	social	media	(YouTube,	Facebook,	Instagram,	Twitter,	
and	Snapchat)	 if	 they	became	confined	at	home	due	 to	
COVID-	19.23

Snapchat	is	a	multimedia	messaging	app	developed	by	
Snap	Inc.	(Santa	Monica,	CA,	USA)	that	was	initially	re-
leased	 in	September	of	2011	and	most	recently	updated,	
at	the	time	the	paper	was	written,	 in	December	of	2020.	
Snapchat	has	distinguished	itself	in	several	ways	from	the	
sea	of	preceding	social	media	platforms.	Principally,	posts,	
referred	to	as	“snaps,”	by	the	user	(photos	or	video	clips)	
disappear	after	24 h.	The	app	is	also	entirely	based	on	mo-
bile	 platforms	 and	 content	 cannot	 be	 accessed	 in	 a	 web	
browser.	The	number	of	followers	a	user	has	and	the	num-
ber	of	interactions	on	posts	(e.g.,	likes)	are	not	displayed	
like	they	are	on	early	social	media	platforms.	The	model	
developed	 by	 Snapchat	 is	 also	 different	 from	 traditional	
social	 media	 in	 that	 it	 conveys	 activities	 that	 are	 taking	
place	right	now.	The	content	is	viewed	as	being	more	au-
thentic	 (not	 staged)	 and	 more	 personal.24	 For	 these	 rea-
sons,	Snapchat	can	be	considered	the	original	“anti-	social	
media	 platform”	 and	 it	 is	 appealing	 to	 consider	 it	 as	 a	
vehicle	 to	 reach	 lots	 of	 students.	There	 are	 many	 exam-
ples	of	other	 social	media	platforms	 that	have	emulated	
Snapchat	by	creating	their	own	parallel	stream	of	content	
that	 expires	 after	 24  h–	–	Facebook	 stories,	Twitter	 fleets,	
and	Instagram	stories.

These	unique	characteristics	of	Snapchat	have	made	it	
successful	and	has	led	to	impressive	usage	statistics25	and	

imitation	by	competitors.	There	are	on	average	265 mil-
lion	 daily	 active	 users	 as	 of	 March	 2021	 (22%	 year	 over	
year	growth	from	2020).	The	penetration	of	Snapchat	has	
recently	been	estimated	at	90%	of	the	United	States	popu-
lation	ages	13–	24.	It	is	important	to	note	that	this	age	de-
mographic	corresponds	to	a	large	segment	of	individuals	
either	entering	or	preparing	to	enter	biomedical	programs.	
There	is	an	average	of	over	5	billion	snaps	created	every	
day,	making	Snapchat	one	of	the	most	used	camera	apps	
in	the	world.	Snapchat	users	opened	the	app	on	average	
30	 times	 per	 day	 in	 the	 fourth	 quarter	 of	 2020.	 Nursing	
students	 recently	 reported	 that	 their	 Snapchat	 use	 was	
second	(45.5%	of	respondents)	only	to	Facebook	(used	by	
90.9%	 of	 respondents).26	There	 has	 also	 been	 a	 surge	 in	
Snapchat	content	development	within	certain	biomedical	
specialties,	such	as	dermatology.27	It	should	be	noted	that	
this	expanse	of	Snapchat	was	directed	at	the	education	of	
patients,	aspiring	physicians,	and	colleagues	and	was	not	
aimed	at	improving	healthcare	pedagogy.

Snapchat's	unique	configuration	may	make	it	a	power-
ful	platform	for	improving	learner	knowledge	by	leverag-
ing	its	unique	ability	to	capture	attention	of	the	user.	This	
idea	is	supported	by	a	conceptual	framework	of	memory	
termed	the	“stage	theory.”	This	frameworks	states	that	at-
tention	is	intimately	linked	to	working	memory.28	Working	
memory	 is	 created	 by	 paying	 attention	 to	 information	
presented.	 The	 longer	 we	 can	 maintain	 attention,	 the	
stronger	the	commitment	to	our	working	and	ultimately	
long-	term	 working	 memory.	 In	 the	 context	 of	 anatomy	
education,	the	mechanism	of	delivery	that	results	 in	the	
greatest	amount	of	attention	by	the	learner	is	most	likely	
to	result	in	the	formation	of	short-		and	long-	term	memory.	
Study	 participants	 have	 reported	 paying	 closer	 attention	
to	 content	 that	 expires	 (e.g.,	 Snapchat)	 than	 to	 archived	
content	(e.g.,	Facebook)29	and	the	current	understanding	
of	working	memory	predicts	that	a	Snapchat	user	would	
have	 better	 recall	 of	 information	 compared	 to	 presenta-
tion	in	an	archived	format.	It	has	been	recently	suggested	
that	medical	educators	utilizing	social	media	may	benefit	
from	 focusing	efforts	on	 the	 strengths	of	 the	platform.30	
In	the	case	of	Snapchat,	the	educator	may	be	able	to	suc-
cessfully	 augment	 learner	 attention	 to	 the	 material	 and	
improve	learning	outcomes.

Gaps	in	the	efficacy	of	social	media	in	anatomy	educa-
tion	as	 related	 to	 learner	 reactions	 (Kirkpatrick	Level	1)	
are	 beginning	 to	 be	 filled.22	 However,	 a	 recent	 narrative	
review	revealed	that	no	studies	have	assessed	the	higher	
level	change	of	knowledge	skills	(i.e.,	learning	outcomes;	
Kirkpatrick	Level	2)	associated	with	use	of	a	social	media	
platform.31	Therefore,	 the	present	study	was	undertaken	
to	 address	 the	 need	 to	 determine	 if	 utilization	 of	 an	
anatomy-	themed	 Snapchat	 account	 would	 result	 in	 im-
proved	assessment	outcomes.
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In	summary,	this	study	sought	to	explore	the	effect	of	im-
plementation	of	Snapchat	as	a	platform	for	anatomy	reviews	
on	learner	satisfaction	and	learning	outcomes	in	an	entry-	level	
physical	therapist	anatomy	course.	It	was	hypothesized	that	
learners	would	have	high	satisfaction	with	the	Snapchat	plat-
form	and	that	the	group	of	learners	that	viewed	the	Snapchat	
reviews	would	have	higher	immediate	and	long-	term	assess-
ment	scores	than	a	cohort	that	did	not	use	Snapchat.

2 	 | 	 METHODS

An	 anatomy-	themed	 Snapchat	 account	 was	 created	 and	
used	to	deliver	a	series	of	blood	flow	drawing	reviews	dur-
ing	the	first-	year	clinical	anatomy	course	of	an	entry-	level	
doctor	of	physical	therapy	program.	Viewing	statistics	were	
collected,	a	learner	satisfaction	survey	was	distributed,	and	
learner	performance	on	a	blood	flow	question	was	assessed	
immediately	at	the	end	of	the	unit	of	the	course	and	reten-
tion	assessed	12 months	later.	Learner	performance	was	also	
compared	with	a	previous	cohort	 (control	group,	Class	of	
2019)	that	took	the	course	during	the	year	prior	to	the	avail-
ability	of	the	Snapchat	account.	The	procedures	described	
below	were	in	accordance	with	the	ethical	standards	of	the	
institutional	and/or	national	research	committee	(Colorado	
Multiple	 Institutional	 Review	 Board,	 Protocol	 #18-	0927)	
and	with	the	1964	Helsinki	declaration	and	its	later	amend-
ments	or	comparable	ethical	standards.	Informed	consent	
was	obtained	from	all	individual	participants	in	this	study.

2.1	 |	 Snapchat content & 
viewing statistics

A	 course	 specific	 account	 was	 created	 on	 the	 Snapchat	
app	 (Snap	 Inc.)	 and	 the	 user	 name	 (ClinAnat)	 shared	

with	only	 the	 first-	year	 class	of	2020	 (N = 68  students)	
of	the	University	of	Colorado	Doctor	of	Physical	Therapy	
Program.	Snapchat	stories	summarizing	blood	flow	path-
ways	of	 the	 lower	 limb	were	created	on	 the	 instructor's	
smartphone	 (iPhone,	 version	 6s,	 Apple	 Inc.)	 and	 pub-
lished	to	the	account	on	the	same	day	as	the	same	content	
was	delivered	in	class.	Students	were	notified	of	content	
publication	and	of	 the	aims	of	 this	 study	 in	advance	of	
the	 lower	 limb	unit	of	 the	course	 to	allow	enough	time	
to	find	and	follow	the	account.	Students	were	not	given	a	
tutorial	on	how	to	use	Snapchat	itself.	Content	from	the	
account	 would	 appear	 in	 the	 “followers”	 section	 of	 the	
Snapchat	app	for	each	learner	and	they	could	choose	to	
select	and	view	the	content	or	to	allow	it	to	expire	with-
out	viewing.	Viewers	of	the	content	could	save	images	of	
each	snap	to	their	own	device	for	later	viewing	by	taking	
a	 screen	 shot.	The	content	used	 in	each	Snapchat	 story	
was	modeled	after	the	blood	flow	drawings	presented	in	
lecture.	Stories	were	posted	as	either	a	series	of	still	im-
ages	that	presented	stages	of	the	drawings	using	line	art	
and	text	labels	(no	audio;	Figure 1A)	or	a	series	of	video	
recordings	 of	 the	 instructor	 explaining	 a	 drawing	 on	 a	
whiteboard	(Figure 1B),.	Learners	could	choose	to	initi-
ate	a	 snap	story	by	viewing	 the	 first	 snap	and	 then	exit	
the	story	at	any	point	or	watch	until	the	end	(i.e.,	finish	
the	story).

Viewing	 statistics	 were	 manually	 recorded	 from	 the	
“user	account”	section	of	the	Snapchat	app	on	the	instruc-
tor's	smartphone.	The	following	metrics	were	recorded	just	
prior	to	the	expiration	of	each	Snapchat	story	(~23 h	and	
50 min	following	the	publication	of	each	story):	number	of	
snaps	in	the	story,	total	number	of	followers	of	the	account,	
number	of	followers	that	viewed	the	first	snap,	number	of	
followers	that	viewed	the	last	snap,	number	of	screen	shots	
taken.	The	percent	of	followers	that	started	each	story	was	
calculated	by	dividing	the	number	of	followers	that	viewed	

F I G U R E  1  A,	Smartphone	screenshots	of	a	series	of	posts	(“Snaps”)	that	comprised	a	“Story”	from	the	Snapchat	messaging	application.	
Each	Snap	was	displayed	for	10 s	and	the	entire	story	remained	viewable	for	24 h.	These	posts	summarized	the	arterial	supply	of	the	
popliteal	region	and	were	created	using	line	art	and	text	labeling	tools	within	the	application.	B,	A	screenshot	of	a	blood	flow	review	
video	of	the	anatomy	instructor	explaining	a	whiteboard	drawing	of	the	arterial	supply	of	the	leg	and	foot	[Colour	figure	can	be	viewed	at	
wileyonlinelibrary.com]

https://onlinelibrary.wiley.com/
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the	first	snap	by	the	number	of	followers	of	the	account	at	
the	time	the	story	expired.	The	completion	percentage	for	
each	 story	 was	 calculated	 by	 dividing	 the	 number	 of	 fol-
lowers	that	viewed	the	last	snap	by	the	number	of	followers	
that	viewed	to	first	snap.	An	estimate	of	the	total	number	
of	views	for	each	story	was	calculated	by	taking	the	mean	
of	the	number	of	followers	that	viewed	the	first	snap	and	
last	snap	and	multiplying	that	by	the	number	of	snaps	in	
the	story.

2.2	 |	 Learner satisfaction survey

A	survey	was	designed	to	determine	what	degree	learners	
in	 the	 experimental	 group	 reacted	 favorably	 to	 utilizing	
the	 Snapchat	 account	 (Kirkpatrick	 Level	 1;	 Reaction).32	
The	 survey	 was	 constructed	 and	 administered	 using	 a	
web-	based	 platform	 (Qualtrics,	 Provo)	 and	 consisted	 of	
12	items	presented	in	three	sections.	The	first	item	asked	
students	 if	 they	followed	the	anatomy	Snapchat	account	
and	the	survey	was	ended	immediately	if	the	respondent	
selected	“No”.	Respondents	that	selected	“Yes”	continued	
to	complete	the	following	sections.	Section	one	contained	
two	 items	 related	 to	 usage	 frequency,	 section	 two	 con-
tained	 eight	 items	 related	 to	 ratings	 usability	 presented	
with	 a	 five-	point	 Likert	 evaluation	 scale,	 and	 section	
three	contained	two	open-	ended	questions.	Five	response	
anchors	 were	 chosen	 to	 achieve	 stable	 participant	 re-
sponses.33	The	median	is	the	most	appropriate	measure	of	
central	tendency	for	Likert	scale	(i.e.,	ordinal	 level)	data	
and	 the	 range	 most	 appropriate	 for	 variability,34	 there-
fore	these	values	were	calculated.	The	number	of	4-		and	
5	 out	 of	 5	 ratings	 were	 also	 counted	 and	 expressed	 as	 a	
percentage	of	the	total	to	provide	a	greater	level	of	detail.	
Responding	to	the	open-	ended	questions	was	optional.

Survey	data	were	collected	at	the	end	of	the	course,	be-
tween	8	August	and	11	August	2018.	Only	surveys	with	re-
sponses	to	all	items	were	included	in	the	analysis.	Survey	
data	 were	 imported	 into	 Excel	 (version	 2016,	 Microsoft)	
for	data	cleaning	and	organization.	A	reliability	analysis	
was	performed	on	 the	eight	Likert	 scale	 survey	 items	 to	
determine	 Cronbach's	 alpha	 (Statistical	 Package	 for	 the	
Social	Sciences,	version	26,	IBM).	A	Cronbach's	alpha	of	
greater	 than	 0.7	 demonstrates	 high	 internal	 consistency.	
The	full	survey	can	be	reviewed	in	the	Appendix.

2.3	 |	 Learner performance

The	effect	the	Snapchat	account	had	on	learner	acquisition	
of	knowledge	of	lower	limb	blood	flow	(Kirkpatrick	Level	
2;	Learning)32	was	assessed	by	comparing	scores	on	blood	
flow	content	on	anatomy	course	examinations	between	the	
class	that	had	access	to	the	Snapchat	account	(experimen-
tal	 group)	 and	 the	 class	 the	 year	 prior	 that	 did	 not	 have	
access	to	the	Snapchat	account	(control	group).	The	effect	
of	viewing	the	account	on	retention	of	knowledge	was	as-
sessed	by	comparing	the	difference	(delta)	between	scores	
at	the	end	of	the	course	and	scores	from	a	blood	flow	quiz	
administered	12 months	later.	An	alpha	level	of	p < 0.05	
was	defined	to	identify	significant	differences	and	statisti-
cal	analyses	were	performed	using	the	Statistical	Package	
for	 the	Social	Sciences	(version	24,	 IBM).	Parametric	sta-
tistics	 were	 used	 to	 compare	 blood	 flow	 content	 scores	
between	 control	 and	 experimental	 groups.	 Learner	 per-
formance	 data	 are	 presented	 in	 the	 text	 and	 figure	 as	
mean  ±  standard	 deviation.	 An	 a	 priori	 power	 analysis	
assuming	a	moderate	effect	size	of	f = 0.83,	α ≤ 0.05,	and	
1−β = 0.80	determined	a	necessary	sample	size	of	N = 14	
within	each	group	(G*Power,	version	3.1.9.3).35

T A B L E  1 	 Summary	of	viewing	statistics	for	the	five	blood	flow	review	stories	shared	on	the	course	Snapchat	account.	By	the	time	the	
fifth	story	was	shared,	56	out	of	68	(82%)	students	in	the	class	were	following	the	Snapchat	account.	Total	views	were	calculated	as	the	
product	of	the	number	of	snaps	in	a	story	and	the	mean	of	started	and	finished	a	story

Snap story subject
Snap story 
format

Snaps in 
story

Total account 
followers

Started story 
(% Total)

Finished story 
(% Started)

Total 
views

Screen 
shots

Pelvis	arterial	supply Video 24 49 39	(79.6) 31	(79.5) 840 5

Popliteal	arterial	
supply

Still	image 12 50 35	(70.0) 30	(85.7) 390 5

Ankle	&	foot	arterial	
supply

Video 36 51 30	(58.8) 25	(83.3) 990 7

Thigh	venous	return Still	image 12 55 25	(45.5) 22	(88.0) 282 0

Leg	venous	return Video 30 56 35	(62.5) 34	(97.1) 1,035 3

Mean 23 52 33 (63.3) 28 (86.7) 707 4

TOTAL 114 3,537 20
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3 	 | 	 RESULTS

3.1	 |	 Snapchat content & viewing 
statistics

Five	 stories	 were	 created	 that	 provided	 overviews	 of	
blood	flow	diagrams	of	the	lower	limb,	three	using	a	still	
image	 format	 (Figure 1A)	and	 two	using	a	video	 format	
(Figure  1B).	 The	 mean	 number	 of	 snaps	 in	 a	 story	 was	
23	 and	 varied	 between	 the	 five	 stories	 (range:	 12−36).	
The	total	number	of	account	followers	increased	from	49	
(72.1%	of	the	class)	to	56	(82.4%	of	the	class)	from	the	time	
of	publication	of	the	first	to	the	last	story.	An	average	of	
33	followers	(63.3%	of	total	account	followers)	viewed	the	
first	snap	in	a	story,	and	of	these,	28	(86.7%)	viewed	the	
last	snap	in	a	story.	The	mean	total	views	per	story	was	707	
and	 varied	 between	 the	 stories	 (range:	 282−1,035).	 The	
estimated	 total	number	of	 snaps	viewed	by	all	 followers	
across	all	five	stories	was	3,537.	An	average	of	four	screen	
shots	were	taken	per	story	(range:	0−7)	(Table 1).

3.2	 |	 Learner satisfaction survey

A	 web-	based	 survey	 was	 administered	 to	 obtain	 learner	
perceptions	 of	 the	 anatomy-	themed	 Snapchat	 account.	
Surveys	 were	 submitted	 by	 67	 of	 the	 68  students	 in	 the	
class	(99%	response	rate)	and	of	these,	one	submission	was	
incomplete	and	excluded	from	analysis.	The	average	time	

to	complete	a	survey	was	2.8 min.	Fifty-	six	students	indi-
cated	they	followed	the	Snapchat	account,	which	matches	
the	observed	total	number	of	account	followers	presented	
in	the	viewing	statistics	section	above.	The	reported	aver-
age	number	of	stories	viewed	was	three	and	varied	across	
students	(range:	1−5).	The	total	number	of	stories	viewed	
was	172.	Of	the	eight	Likert	scale	survey	items,	two	had	a	
median	rating	of	5	out	of	5,	four	a	median	rating	of	4	out	of	
5,	and	two	a	median	rating	of	3	out	of	5	(Table 2).

Forty-	nine	 students	 (88%	 of	 account	 followers)	 pro-
vided	 responses	 to	 the	 open-	ended	 question	 asking	 for	
strengths	 of	 the	 Snapchat	 account.	 Forty-	five	 students	
(80%	 of	 account	 followers)	 provided	 responses	 to	 the	
open-	ended	questions	asking	for	suggestions	on	improve-
ments.	Selected	responses	to	these	questions	are	presented	
in	Tables 3	and	4.

The	 reliability	 analysis	 demonstrated	 the	 survey	
reached	acceptable	reliability	(Cronbach's	alpha = 0.830).

3.3	 |	 Learner performance

Scores	on	blood	flow	content	on	anatomy	course	examina-
tions	were	analyzed	between	the	class	that	had	access	to	
Snapchat	(experimental	group,	N = 57 learners)	and	the	
class	the	year	before	that	did	not	have	access	to	Snapchat	
(control	group,	N = 68 learners)	to	determine	the	impact	
of	using	the	Snapchat	account	on	learning	outcomes.	All	
participants	in	both	the	experimental	and	control	groups	

Statements rated by survey respondents Median (range)

Likert 5 & 
4 ratings 
(%)

How	accurate	was	the	content	presented	in	the	
Snapchat	account?

5	(3–	5) 96%

How	familiar	were	you	with	the	Snapchat	platform	
prior	to	using	it	this	summer?

5	(1–	5) 75%

How	interested	are	you	in	having	more	course	
content	summarized	using	the	anatomy	Snapchat	
account?

4	(2–	5) 75%

How	confident	did	you	feel	in	blood	flow	diagrams	
because	of	using	the	Snapchat	account?

4	(1–	5) 63%

How	useful	was	the	Snapchat	account	in	reviewing	
blood	flow	diagrams?

4	(2–	5) 59%

How	helpful	was	the	Snapchat	account	in	preparing	
you	for	blood	flow	questions	on	the	examinations?

4	(1–	5) 52%

How	much	did	you	learn	from	viewing	the	Snapchat	
account?

3	(1–	5) 38%

How	frequent	was	your	discussion	with	classmates	
on	a	higher	level	because	of	using	the	Snapchat	
account?

3	(1–	5) 27%

T A B L E  2 	 For	all	statements	a	
five-	point	Likert	scale	was	used	with	
1 = Not	at	all…,	and	5 = Extremely…	All	
56	followers	of	the	account	completed	
this	section	of	the	survey.	Statements	are	
presented	in	descending	or	by	percentage	
of	total	receiving	Likert	ratings	of	5	&	4	
(out	of	5)
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scored	 100%	 on	 the	 end	 of	 course	 score	 blood	 flow	 as-
sessment.	 The	 difference	 (delta)	 between	 the	 end	 of	
course	scores	and	the	scores	12 months	later	were	greater	
(p  =  0.04)	 for	 the	 control	 group	 (13.3%  ±  14.1%	 cor-
rect)	compared	to	the	experimental	group	(9.1% ± 11.5%	
correct).

4 	 | 	 DISCUSSION

An	 anatomy-	themed	 Snapchat	 account	 was	 created	 and	
used	to	deliver	a	series	of	blood	flow	drawing	summaries	
to	first-	year	doctor	of	physical	therapy	students	to	improve	
learner	 performance	 on	 assessment	 outcomes.	 Eighty-	
two	percent	of	the	class	followed	the	account	and	an	esti-
mate	of	3,537	total	snaps	was	viewed.	Students	rated	the	
content	presented	in	the	Snapchat	account	as	extremely	
accurate	and	were	quite	interested	in	having	more	course	
content	 presented	 through	 the	 account.	 It	 was	 not	 pos-
sible	to	discern	the	end	of	course	effect	of	the	Snapchat	
account	on	learner	performance.	The	difference	between	
end	of	course	scores	and	scores	1 year	later	(i.e.,	knowl-
edge	lost)	was	4.2%	less	for	the	group	that	used	Snapchat,	
which	was	 large	enough	 to	 reach	statistical	 significance	
(p = 0.04).

4.1	 |	 Snapchat content & 
viewing statistics

Two	formats	were	used	to	present	reviews	of	blood	flow	
diagrams	 on	 the	 Snapchat	 account.	 The	 viewing	 statis-
tics	demonstrated	 that	no	one	 format	was	viewed	more	
than	 the	 other.	 It	 is	 advisable	 to	 use	 the	 video	 format	
(Figure 1B)	due	 to	 the	reduced	creation	 time	compared	
with	drawing	blood	flow	diagrams	using	line	art	tools	on	
a	smartphone	screen.	The	gradual	increase	and	less	than	
maximal	total	account	followers	(82.4%	of	the	class)	over	
a	2-	week	period	was	most	 likely	explained	by	the	intro-
duction	late	in	the	course	and	the	optional	nature	of	the	
resource.	This	 magnitude	 of	 followers	 was	 greater	 than	
reported	 in	 a	 previous	 study	 (45.5%)	 of	 biomedical	 stu-
dents26	and	suggests	that	Snapchat	is	a	popular	platform	
used	among	today's	learners.	It	is	possible	that	publishing	
content	in	a	Facebook	story	would	be	a	good	alternative	
given	 the	 similarity	 of	 the	 feature	 to	 Snapchat	 and	 the	
high	degree	of	usage.	A	more	rapid	increase	and	greater	
percentage	 of	 the	 class	 following	 the	 account	 could	 be	
realized	 if	 the	 Snapchat	 account	 were	 introduced	 early	
in	the	course	and	aligned	with	more	course	objectives.36	
It	has	been	shown	that	learners	are	more	likely	to	com-
plete	videos	with	short	durations	(<20 min).37	Learners	
in	the	present	study,	on	average,	did	not	view	every	snap	
in	a	story	(86.7%),	despite	their	reasonably	short	duration	
(mean:	3 min	16 s).	The	relatively	low	number	of	screen	
shots	might	be	expected	because	the	Snapchat	drawings	
were	similar	 to	what	students	already	had	created	 from	
lecture.	It	is	also	possible	that	the	absence	of	a	Snapchat	
use	 tutorial	 contributed	 to	 the	 low	 number	 of	 screen	
shots.

T A B L E  3 	 Selected	responses	to	the	open-	ended	questions	from	
survey	respondents

What	are	the	strengths	of	the	anatomy	Snapchat	account?

The	quick	review	was	helpful.

Another	way	to	view	the	material.

It's	a	different	way	to	reinforce	information-		I'm	usually	flipping	
through	snapchat	while	I'm	procrastinating	and	when	I	see	
a	course	snapchat,	I	open	it	right	away	because	it's	a	more	
modern	and	fun	way	to	see	the	information.

Keeps	me	studying	when	I’m	distracted	by	my	phone.

Good	summaries	and	practice	in	a	different	context.

It's	quick	and	to	the	point.	Also,	it	was	easy	to	access.

Fun!	Easy	to	review	anatomy	content	when	I'm	on	the	go	
(waiting	for	the	bus	and	I	don't	want	to	take	out	all	my	
notes).

The	Snapchat	is	a	great	review	and	a	good	way	to	get	more	
exposure	to	content.	Almost	everyone	uses	Snapchat	and	
frequently	looks	at	it	so	it's	easy	to	use	and	find	time	to	
learn	more	anatomy!	Learning	more	about	blood	flow	and	
anastomoses	that	occur	helped	prepare	me	for	the	blood	flow	
with	a	blockage	questions	on	the	examination.

I	loved	the	opportunity	to	easily	view	anatomy	content	and	
integrate	it	into	otherwise	“unproductive”	minutes	of	the	
day.

T A B L E  4 	 Selected	responses	to	the	open-	ended	questions	from	
survey	respondents

What	about	the	anatomy	Snapchat	account	needs	
improvement?

Each	individual	snap	should	be	on	repeat	so	I	have	control	over	
when	to	tap	to	the	next	video	and	I	can	keep	watching	the	
same	section	until	I	get	it.

I	would	like	to	see	more	content	in	which	you	clarify	confusing	
concepts.

Not	really	an	improvement	but	just	more	postings.

More	snaps	including	relations	and	other	lecture	content

Start	earlier	in	the	semester.

More!	Also,	could	they	be	archived	in	case	we	missed	one?

Maybe	pose	quiz/test	like	questions	(with	answers	of	course	
at	the	end	of	the	snap	story).	That's	just	one	idea	to	make	
it	interactive	and	allow	us	to	review	content	and	answer	a	
question	ourselves.	I	loved	the	Snapchat!	It	was	super	lit,	had	
great	filters	and	I	learned	a	lot	from	it!!

More	videos	on	other	content	in	the	class.
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4.2	 |	 Learner satisfaction survey

The	response	rate	and	reliability	of	the	learner	survey	was	
very	 high	 and	 this	 may	 be	 attributable	 to	 the	 students’	
interest	 in	 providing	 feedback	 on	 course	 resources	 and	
the	 brevity	 of	 the	 survey.	 It	 was	 reassuring	 to	 find	 that	
the	number	of	students	that	indicated	on	the	survey	that	
they	 followed	 the	 account	 matched	 the	 number	 of	 fol-
lowers	obtained	 from	the	viewing	statistics.	The	student	
group	reported	viewing	172 stories	on	the	account.	This	is	
close,	yet	greater	than	the	number	of	followers	that	started	
all	stories	(164)	as	determined	from	the	viewer	statistics.	
This	overestimate	is	typical	of	self-	reported	data	and	the	
proximity	 to	 the	 actual	 viewing	 figure	 suggests	 that	 the	
remainder	of	 the	 survey	data	were	based	on	actual	user	
experience.

Learners	reported	that	they	were	quite	interested	(4	out	
of	 5	 rating)	 in	 having	 more	 course	 content	 summarized	
using	the	anatomy	Snapchat	account.	This	may	be	attrib-
utable,	 in	part,	 to	positive	experiences	 the	 learners	have	
by	interacting	with	other	peers	on	the	Snapchat	platform.	
This	has	been	shown	in	previous	research,	in	which	it	was	
demonstrated	 that	 sharing	 positive	 emotions	 increased	
overall	mood	of	an	experience.38

Learners	 reported	 that	 they	 were	 extremely	 famil-
iar	 (5	 out	 of	 5	 rating)	 with	 the	 Snapchat	 platform	 prior	
to	using	it	during	this	experiment.	This	likely	accounted	
for	the	high	level	of	adoption	seen	in	this	study	(82.4%	of	
the	class),	as	student	familiarity	with	learning	technology	
has	been	identified	as	crucial	for	its	acceptance.39-	41	It	will	
be	of	 interest	to	observe	if	such	a	high	level	of	adoption	
is	 sustained	 over	 time	 given	 the	 recent	 reports	 of	 drops	
in	 learner	 engagement	 using	 course-	specific	 Twitter	
hashtags	and	Facebook	Pages	despite	the	constant	level	of	
promotion	from	the	course	faculty.42

4.3	 |	 Learner performance

The	most	important	contribution	of	this	work	is	the	dem-
onstration	that	time	invested	in	deploying	novel	platforms	
can	results	in	improved	learning	outcomes,	which	is	some-
thing	that	has	been	called	for	in	the	literature.43	The	end	
of	 course	 examination	 scores	 were	 essentially	 identical,	
with	both	groups	scoring	an	average	of	100%	correct.	This	
was	 likely	due	 to	 the	 format	of	 the	blood	 flow	question,	
which	 was	 multiple	 choice.	 Instead	 of	 providing	 blood	
vessel	 names	 from	 memory,	 learners	 had	 a	 bank	 of	 op-
tions	to	choose	from.	Although	some	might	argue	that	the	
use	of	an	open-	ended	question	could	have	better	discrimi-
nated	the	responses,	this	is	not	guaranteed,	because	mul-
tiple	choice	questions	have	been	shown	to	have	as	much	
discrimination	 power	 as	 more	 open-	ended	 questions.44	

Another	interpretation	of	similar	scores	is	that	it	demon-
strates	 that	both	cohorts	were	close	 in	 their	capacity	 for	
knowledge.	Similarities	in	knowledge	capacity	are	helpful	
to	demonstrate	in	order	to	strengthen	claims	that	the	mo-
dality	 of	 content	 distribution	 was	 more	 significant	 than	
characteristics	of	the	experimental	group.

Despite	similar	end	of	course	scores,	learners	that	in-
teracted	with	the	Snapchat	reviews	had	greater	retention	
as	evidenced	by	a	significantly	smaller	difference	between	
end	of	course	scores	and	12 months	after	course	scores.	
This	may	be	attributable	to	greater	attention	given	to	in-
formation	that	was	anticipated	to	disappear	after	a	short	
period	of	 time,	which	has	been	shown	 to	produce	more	
durable	 memory.28,29	 It	 is	 worth	 noting	 that	 the	 loss	 of	
basic	 science	 knowledge	 after	 12  months	 in	 this	 study	
(Snapchat	group = 9.1%;	Control	group = 13.3%)	was	less	
than	has	been	previously	reported	(33%).45	Lastly,	the	con-
tent	 used	 in	 each	 Snapchat	 story	 was	 modeled	 after	 the	
blood	 flow	 drawings	 presented	 in	 lecture.	 This	 was	 pri-
marily	to	maximize	the	effects	of	the	modality	of	delivery	
(i.e.,	 increased	 attention)	 and	 to	 minimize	 the	 effects	 of	
receiving	different	information.	Perhaps	presenting	the	vi-
sual	information	in	a	different	way	would	further	enhance	
the	retention	of	information	seen	in	this	study.	This	idea	is	
worthy	of	future	investigation.

4.4	 |	 Limitations & future directions

The	 use	 of	 a	 convenience	 sample	 of	 a	 small	 number	 of	
learners	was	a	limitation	of	this	study	and	a	larger	number	
of	participants	would	likely	strengthen	the	statistical	anal-
ysis.	 Detailed	 demographic	 data	 for	 the	 survey	 respond-
ents	were	not	collected,	including	directly	asking	learners	
if	they	were	already	users	of	Snapchat.	Although	it	is	sus-
pected	the	cohorts	of	students	in	this	study	were	similar	to	
those	of	other	institutions,	demographic	data	would	assist	
in	determination	of	generalizability.	Increasing	the	diffi-
culty	of	the	blood	flow	assessment	may	improve	the	sensi-
tivity	of	detecting	short-		term	differences	between	groups,	
which	 is	 detailed	 above.	 It	 must	 also	 be	 acknowledged	
that	 the	 knowledge	 retention	 demonstrated	 here	 (blood	
flow)	may	not	translate	to	other	biomedical	concepts	and	
fields	of	study.	It	is	also	important	to	acknowledge	that	the	
difference	in	memory	loss	between	the	two	groups	(4.2%)	
was	 small,	 despite	 the	 statistical	 significance,	 and	 that	
this	is	likely	due	to	the	nature	of	the	multifactorial	educa-
tional	system.46	Many	other	social	media	platforms	have	
added	a	disappearing	content	option	in	their	application	
since	 data	 were	 collected	 for	 this	 experiment.	 It	 would	
be	interesting	to	examine	if	these	other	platforms	impact	
knowledge	 retention	 in	 the	same	way	and	be	equally	as	
useful	as	Snapchat.	Lastly,	the	age	of	these	data	(collected	
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in	August	2018)	should	also	be	considered	when	interpret-
ing	these	results.

5 	 | 	 CONCLUSIONS

These	 results	 demonstrated	 that	 an	 anatomy-	themed	
Snapchat	account	was	used	by	most	of	the	class	and	was	
extensively	 viewed	 by	 learners.	 The	 learner	 survey	 re-
vealed	 satisfaction	 with	 the	 usefulness,	 accuracy,	 and	
ability	 of	 the	 account	 to	 prepare	 them	 for	 the	 assess-
ment.	There	were	no	significant	improvements	observed	
in	short-	term	assessment	outcomes;	however,	12 months	
later	 the	Snapchat	group	demonstrated	significantly	 less	
loss	of	knowledge	compared	with	the	control	group.	This	
initial	work	demonstrates	that	learners	were	receptive	to	
reviewing	anatomy	concepts	using	Snapchat	and	that	the	
ephemeral	nature	of	the	platform	may	lead	to	greater	lev-
els	of	attention	that	can	be	leveraged	to	improve	memory	
and	learning	outcomes.
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