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home	/	math	/	sample	size	calculator	This	calculator	computes	the	minimum	number	of	necessary	samples	to	meet	the	desired	statistical	constraints.	Find	Out	the	Margin	of	Error	This	calculator	gives	out	the	margin	of	error	or	confidence	interval	of	observation	or	survey.	RelatedStandard	Deviation	Calculator	|	Probability	Calculator	In	statistics,
information	is	often	inferred	about	a	population	by	studying	a	finite	number	of	individuals	from	that	population,	i.e.	the	population	is	sampled,	and	it	is	assumed	that	characteristics	of	the	sample	are	representative	of	the	overall	population.	For	the	following,	it	is	assumed	that	there	is	a	population	of	individuals	where	some	proportion,	p,	of	the
population	is	distinguishable	from	the	other	1-p	in	some	way;	e.g.,	p	may	be	the	proportion	of	individuals	who	have	brown	hair,	while	the	remaining	1-p	have	black,	blond,	red,	etc.	Thus,	to	estimate	p	in	the	population,	a	sample	of	n	individuals	could	be	taken	from	the	population,	and	the	sample	proportion,	p̂,	calculated	for	sampled	individuals	who
have	brown	hair.	Unfortunately,	unless	the	full	population	is	sampled,	the	estimate	p̂	most	likely	won't	equal	the	true	value	p,	since	p̂	suffers	from	sampling	noise,	i.e.	it	depends	on	the	particular	individuals	that	were	sampled.	However,	sampling	statistics	can	be	used	to	calculate	what	are	called	confidence	intervals,	which	are	an	indication	of	how
close	the	estimate	p̂	is	to	the	true	value	p.	Statistics	of	a	Random	Sample	The	uncertainty	in	a	given	random	sample	(namely	that	is	expected	that	the	proportion	estimate,	p̂,	is	a	good,	but	not	perfect,	approximation	for	the	true	proportion	p)	can	be	summarized	by	saying	that	the	estimate	p̂	is	normally	distributed	with	mean	p	and	variance	p(1-p)/n.
For	an	explanation	of	why	the	sample	estimate	is	normally	distributed,	study	the	Central	Limit	Theorem.	As	defined	below,	confidence	level,	confidence	intervals,	and	sample	sizes	are	all	calculated	with	respect	to	this	sampling	distribution.	In	short,	the	confidence	interval	gives	an	interval	around	p	in	which	an	estimate	p̂	is	"likely"	to	be.	The
confidence	level	gives	just	how	"likely"	this	is	–	e.g.,	a	95%	confidence	level	indicates	that	it	is	expected	that	an	estimate	p̂	lies	in	the	confidence	interval	for	95%	of	the	random	samples	that	could	be	taken.	The	confidence	interval	depends	on	the	sample	size,	n	(the	variance	of	the	sample	distribution	is	inversely	proportional	to	n,	meaning	that	the
estimate	gets	closer	to	the	true	proportion	as	n	increases);	thus,	an	acceptable	error	rate	in	the	estimate	can	also	be	set,	called	the	margin	of	error,	ε,	and	solved	for	the	sample	size	required	for	the	chosen	confidence	interval	to	be	smaller	than	e;	a	calculation	known	as	"sample	size	calculation."	Confidence	Level	The	confidence	level	is	a	measure	of
certainty	regarding	how	accurately	a	sample	reflects	the	population	being	studied	within	a	chosen	confidence	interval.	The	most	commonly	used	confidence	levels	are	90%,	95%,	and	99%,	which	each	have	their	own	corresponding	z-scores	(which	can	be	found	using	an	equation	or	widely	available	tables	like	the	one	provided	below)	based	on	the
chosen	confidence	level.	Note	that	using	z-scores	assumes	that	the	sampling	distribution	is	normally	distributed,	as	described	above	in	"Statistics	of	a	Random	Sample."	Given	that	an	experiment	or	survey	is	repeated	many	times,	the	confidence	level	essentially	indicates	the	percentage	of	the	time	that	the	resulting	interval	found	from	repeated	tests
will	contain	the	true	result.	Confidence	Interval	In	statistics,	a	confidence	interval	is	an	estimated	range	of	likely	values	for	a	population	parameter,	for	example,	40	±	2	or	40	±	5%.	Taking	the	commonly	used	95%	confidence	level	as	an	example,	if	the	same	population	were	sampled	multiple	times,	and	interval	estimates	made	on	each	occasion,	in
approximately	95%	of	the	cases,	the	true	population	parameter	would	be	contained	within	the	interval.	Note	that	the	95%	probability	refers	to	the	reliability	of	the	estimation	procedure	and	not	to	a	specific	interval.	Once	an	interval	is	calculated,	it	either	contains	or	does	not	contain	the	population	parameter	of	interest.	Some	factors	that	affect	the
width	of	a	confidence	interval	include:	size	of	the	sample,	confidence	level,	and	variability	within	the	sample.	There	are	different	equations	that	can	be	used	to	calculate	confidence	intervals	depending	on	factors	such	as	whether	the	standard	deviation	is	known	or	smaller	samples	(n	where	z	is	z	score	p̂	is	the	population	proportion	n	and	n'	are	sample
size	N	is	the	population	size	Within	statistics,	a	population	is	a	set	of	events	or	elements	that	have	some	relevance	regarding	a	given	question	or	experiment.	It	can	refer	to	an	existing	group	of	objects,	systems,	or	even	a	hypothetical	group	of	objects.	Most	commonly,	however,	population	is	used	to	refer	to	a	group	of	people,	whether	they	are	the
number	of	employees	in	a	company,	number	of	people	within	a	certain	age	group	of	some	geographic	area,	or	number	of	students	in	a	university's	library	at	any	given	time.	It	is	important	to	note	that	the	equation	needs	to	be	adjusted	when	considering	a	finite	population,	as	shown	above.	The	(N-n)/(N-1)	term	in	the	finite	population	equation	is
referred	to	as	the	finite	population	correction	factor,	and	is	necessary	because	it	cannot	be	assumed	that	all	individuals	in	a	sample	are	independent.	For	example,	if	the	study	population	involves	10	people	in	a	room	with	ages	ranging	from	1	to	100,	and	one	of	those	chosen	has	an	age	of	100,	the	next	person	chosen	is	more	likely	to	have	a	lower	age.
The	finite	population	correction	factor	accounts	for	factors	such	as	these.	Refer	below	for	an	example	of	calculating	a	confidence	interval	with	an	unlimited	population.	EX:	Given	that	120	people	work	at	Company	Q,	85	of	which	drink	coffee	daily,	find	the	99%	confidence	interval	of	the	true	proportion	of	people	who	drink	coffee	at	Company	Q	on	a
daily	basis.	Sample	Size	Calculation	Sample	size	is	a	statistical	concept	that	involves	determining	the	number	of	observations	or	replicates	(the	repetition	of	an	experimental	condition	used	to	estimate	the	variability	of	a	phenomenon)	that	should	be	included	in	a	statistical	sample.	It	is	an	important	aspect	of	any	empirical	study	requiring	that
inferences	be	made	about	a	population	based	on	a	sample.	Essentially,	sample	sizes	are	used	to	represent	parts	of	a	population	chosen	for	any	given	survey	or	experiment.	To	carry	out	this	calculation,	set	the	margin	of	error,	ε,	or	the	maximum	distance	desired	for	the	sample	estimate	to	deviate	from	the	true	value.	To	do	this,	use	the	confidence
interval	equation	above,	but	set	the	term	to	the	right	of	the	±	sign	equal	to	the	margin	of	error,	and	solve	for	the	resulting	equation	for	sample	size,	n.	The	equation	for	calculating	sample	size	is	shown	below.	where	z	is	the	z	score	ε	is	the	margin	of	error	N	is	the	population	size	p̂	is	the	population	proportion	EX:	Determine	the	sample	size	necessary
to	estimate	the	proportion	of	people	shopping	at	a	supermarket	in	the	U.S.	that	identify	as	vegan	with	95%	confidence,	and	a	margin	of	error	of	5%.	Assume	a	population	proportion	of	0.5,	and	unlimited	population	size.	Remember	that	z	for	a	95%	confidence	level	is	1.96.	Refer	to	the	table	provided	in	the	confidence	level	section	for	z	scores	of	a	range
of	confidence	levels.	Thus,	for	the	case	above,	a	sample	size	of	at	least	385	people	would	be	necessary.	In	the	above	example,	some	studies	estimate	that	approximately	6%	of	the	U.S.	population	identify	as	vegan,	so	rather	than	assuming	0.5	for	p̂,	0.06	would	be	used.	If	it	was	known	that	40	out	of	500	people	that	entered	a	particular	supermarket	on	a
given	day	were	vegan,	p̂	would	then	be	0.08.	Sample	size	is	a	research	term	used	for	defining	the	number	of	individuals	included	in	a	research	study	to	represent	a	population.	The	sample	size	references	the	total	number	of	respondents	included	in	a	study,	and	the	number	is	often	broken	down	into	sub-groups	by	demographics	such	as	age,	gender,
and	location	so	that	the	total	sample	achieves	represents	the	entire	population.	Determining	the	appropriate	sample	size	is	one	of	the	most	important	factors	in	statistical	analysis.	If	the	sample	size	is	too	small,	it	will	not	yield	valid	results	or	adequately	represent	the	realities	of	the	population	being	studied.	On	the	other	hand,	while	larger	sample
sizes	yield	smaller	margins	of	error	and	are	more	representative,	a	sample	size	that	is	too	large	may	significantly	increase	the	cost	and	time	taken	to	conduct	the	research.	This	article	will	discuss	considerations	to	put	in	place	when	determining	your	sample	size	and	how	to	calculate	the	sample	size.	Confidence	Interval	and	Confidence	Level	As	we
have	noted	before,	when	selecting	a	sample	there	are	multiple	factors	that	can	impact	the	reliability	and	validity	of	results,	including	sampling	and	non-sampling	errors.	When	thinking	about	sample	size,	the	two	measures	of	error	that	are	almost	always	synonymous	with	sample	sizes	are	the	confidence	interval	and	the	confidence	level.	Confidence
Interval	(Margin	of	Error)	Confidence	intervals	measure	the	degree	of	uncertainty	or	certainty	in	a	sampling	method	and	how	much	uncertainty	there	is	with	any	particular	statistic.	In	simple	terms,	the	confidence	interval	tells	you	how	confident	you	can	be	that	the	results	from	a	study	reflect	what	you	would	expect	to	find	if	it	were	possible	to	survey
the	entire	population	being	studied.	The	confidence	interval	is	usually	a	plus	or	minus	(±)	figure.	For	example,	if	your	confidence	interval	is	6	and	60%	percent	of	your	sample	picks	an	answer,	you	can	be	confident	that	if	you	had	asked	the	entire	population,	between	54%	(60-6)	and	66%	(60+6)	would	have	picked	that	answer.	Confidence	Level	The
confidence	level	refers	to	the	percentage	of	probability,	or	certainty	that	the	confidence	interval	would	contain	the	true	population	parameter	when	you	draw	a	random	sample	many	times.	It	is	expressed	as	a	percentage	and	represents	how	often	the	percentage	of	the	population	who	would	pick	an	answer	lies	within	the	confidence	interval.	For
example,	a	99%	confidence	level	means	that	should	you	repeat	an	experiment	or	survey	over	and	over	again,	99	percent	of	the	time,	your	results	will	match	the	results	you	get	from	a	population.	The	larger	your	sample	size,	the	more	confident	you	can	be	that	their	answers	truly	reflect	the	population.	In	other	words,	the	larger	your	sample	for	a	given
confidence	level,	the	smaller	your	confidence	interval.	Standard	Deviation	Another	critical	measure	when	determining	the	sample	size	is	the	standard	deviation,	which	measures	a	data	set’s	distribution	from	its	mean.	In	calculating	the	sample	size,	the	standard	deviation	is	useful	in	estimating	how	much	the	responses	you	receive	will	vary	from	each
other	and	from	the	mean	number,	and	the	standard	deviation	of	a	sample	can	be	used	to	approximate	the	standard	deviation	of	a	population.	The	higher	the	distribution	or	variability,	the	greater	the	standard	deviation	and	the	greater	the	magnitude	of	the	deviation.	For	example,	once	you	have	already	sent	out	your	survey,	how	much	variance	do	you
expect	in	your	responses?	That	variation	in	responses	is	the	standard	deviation.	Population	Size	The	other	important	consideration	to	make	when	determining	your	sample	size	is	the	size	of	the	entire	population	you	want	to	study.	A	population	is	the	entire	group	that	you	want	to	draw	conclusions	about.	It	is	from	the	population	that	a	sample	is
selected,	using	probability	or	non-probability	samples.	The	population	size	may	be	known	(such	as	the	total	number	of	employees	in	a	company),	or	unknown	(such	as	the	number	of	pet	keepers	in	a	country),	but	there’s	a	need	for	a	close	estimate,	especially	when	dealing	with	a	relatively	small	or	easy	to	measure	groups	of	people.	As	demonstrated
through	the	calculation	below,	a	sample	size	of	about	385	will	give	you	a	sufficient	sample	size	to	draw	assumptions	of	nearly	any	population	size	at	the	95%	confidence	level	with	a	5%	margin	of	error,	which	is	why	samples	of	400	and	500	are	often	used	in	research.	However,	if	you	are	looking	to	draw	comparisons	between	different	sub-groups,	for
example,	provinces	within	a	country,	a	larger	sample	size	is	required.	GeoPoll	typically	recommends	a	sample	size	of	400	per	country	as	the	minimum	viable	sample	for	a	research	project,	800	per	country	for	conducting	a	study	with	analysis	by	a	second-level	breakdown	such	as	females	versus	males,	and	1200+	per	country	for	doing	third-level
breakdowns	such	as	males	aged	18-24	in	Nairobi.	How	to	Calculate	Sample	Size	As	we	have	defined	all	the	necessary	terms,	let	us	briefly	learn	how	to	determine	the	sample	size	using	a	sample	calculation	formula	known	as	Andrew	Fisher’s	Formula.	Confidence	level	z-score	80%	1.28	85%	1.44	90%	1.65	95%	1.96	99%	2.58	Put	these	figures	into	the
sample	size	formula	to	get	your	sample	size.	Here	is	an	example	calculation:	Say	you	choose	to	work	with	a	95%	confidence	level,	a	standard	deviation	of	0.5,	and	a	confidence	interval	(margin	of	error)	of	±	5%,	you	just	need	to	substitute	the	values	in	the	formula:	((1.96)2	x	.5(.5))	/	(.05)2	(3.8416	x	.25)	/	.0025	.9604	/	.0025	384.16	Your	sample	size
should	be	385.	Fortunately,	there	are	several	available	online	tools	to	help	you	with	this	calculation.	Here’s	an	online	sample	calculator	from	Easy	Calculation.	Just	put	in	the	confidence	level,	population	size,	the	confidence	interval,	and	the	perfect	sample	size	is	calculated	for	you.	GeoPoll’s	Sampling	Techniques	With	the	largest	mobile	panel	in
Africa,	Asia,	and	Latin	America,	and	reliable	mobile	technologies,	GeoPoll	develops	unique	samples	that	accurately	represent	any	population.	See	our	country	coverage	here,	or	contact	our	team	to	discuss	your	upcoming	project.	home	/	math	/	sample	size	calculator	This	calculator	computes	the	minimum	number	of	necessary	samples	to	meet	the
desired	statistical	constraints.	Find	Out	the	Margin	of	Error	This	calculator	gives	out	the	margin	of	error	or	confidence	interval	of	observation	or	survey.	RelatedStandard	Deviation	Calculator	|	Probability	Calculator	In	statistics,	information	is	often	inferred	about	a	population	by	studying	a	finite	number	of	individuals	from	that	population,	i.e.	the
population	is	sampled,	and	it	is	assumed	that	characteristics	of	the	sample	are	representative	of	the	overall	population.	For	the	following,	it	is	assumed	that	there	is	a	population	of	individuals	where	some	proportion,	p,	of	the	population	is	distinguishable	from	the	other	1-p	in	some	way;	e.g.,	p	may	be	the	proportion	of	individuals	who	have	brown	hair,
while	the	remaining	1-p	have	black,	blond,	red,	etc.	Thus,	to	estimate	p	in	the	population,	a	sample	of	n	individuals	could	be	taken	from	the	population,	and	the	sample	proportion,	p̂,	calculated	for	sampled	individuals	who	have	brown	hair.	Unfortunately,	unless	the	full	population	is	sampled,	the	estimate	p̂	most	likely	won't	equal	the	true	value	p,
since	p̂	suffers	from	sampling	noise,	i.e.	it	depends	on	the	particular	individuals	that	were	sampled.	However,	sampling	statistics	can	be	used	to	calculate	what	are	called	confidence	intervals,	which	are	an	indication	of	how	close	the	estimate	p̂	is	to	the	true	value	p.	Statistics	of	a	Random	Sample	The	uncertainty	in	a	given	random	sample	(namely	that
is	expected	that	the	proportion	estimate,	p̂,	is	a	good,	but	not	perfect,	approximation	for	the	true	proportion	p)	can	be	summarized	by	saying	that	the	estimate	p̂	is	normally	distributed	with	mean	p	and	variance	p(1-p)/n.	For	an	explanation	of	why	the	sample	estimate	is	normally	distributed,	study	the	Central	Limit	Theorem.	As	defined	below,
confidence	level,	confidence	intervals,	and	sample	sizes	are	all	calculated	with	respect	to	this	sampling	distribution.	In	short,	the	confidence	interval	gives	an	interval	around	p	in	which	an	estimate	p̂	is	"likely"	to	be.	The	confidence	level	gives	just	how	"likely"	this	is	–	e.g.,	a	95%	confidence	level	indicates	that	it	is	expected	that	an	estimate	p̂	lies	in
the	confidence	interval	for	95%	of	the	random	samples	that	could	be	taken.	The	confidence	interval	depends	on	the	sample	size,	n	(the	variance	of	the	sample	distribution	is	inversely	proportional	to	n,	meaning	that	the	estimate	gets	closer	to	the	true	proportion	as	n	increases);	thus,	an	acceptable	error	rate	in	the	estimate	can	also	be	set,	called	the
margin	of	error,	ε,	and	solved	for	the	sample	size	required	for	the	chosen	confidence	interval	to	be	smaller	than	e;	a	calculation	known	as	"sample	size	calculation."	Confidence	Level	The	confidence	level	is	a	measure	of	certainty	regarding	how	accurately	a	sample	reflects	the	population	being	studied	within	a	chosen	confidence	interval.	The	most
commonly	used	confidence	levels	are	90%,	95%,	and	99%,	which	each	have	their	own	corresponding	z-scores	(which	can	be	found	using	an	equation	or	widely	available	tables	like	the	one	provided	below)	based	on	the	chosen	confidence	level.	Note	that	using	z-scores	assumes	that	the	sampling	distribution	is	normally	distributed,	as	described	above
in	"Statistics	of	a	Random	Sample."	Given	that	an	experiment	or	survey	is	repeated	many	times,	the	confidence	level	essentially	indicates	the	percentage	of	the	time	that	the	resulting	interval	found	from	repeated	tests	will	contain	the	true	result.	Confidence	Interval	In	statistics,	a	confidence	interval	is	an	estimated	range	of	likely	values	for	a
population	parameter,	for	example,	40	±	2	or	40	±	5%.	Taking	the	commonly	used	95%	confidence	level	as	an	example,	if	the	same	population	were	sampled	multiple	times,	and	interval	estimates	made	on	each	occasion,	in	approximately	95%	of	the	cases,	the	true	population	parameter	would	be	contained	within	the	interval.	Note	that	the	95%
probability	refers	to	the	reliability	of	the	estimation	procedure	and	not	to	a	specific	interval.	Once	an	interval	is	calculated,	it	either	contains	or	does	not	contain	the	population	parameter	of	interest.	Some	factors	that	affect	the	width	of	a	confidence	interval	include:	size	of	the	sample,	confidence	level,	and	variability	within	the	sample.	There	are
different	equations	that	can	be	used	to	calculate	confidence	intervals	depending	on	factors	such	as	whether	the	standard	deviation	is	known	or	smaller	samples	(n	where	z	is	z	score	p̂	is	the	population	proportion	n	and	n'	are	sample	size	N	is	the	population	size	Within	statistics,	a	population	is	a	set	of	events	or	elements	that	have	some	relevance
regarding	a	given	question	or	experiment.	It	can	refer	to	an	existing	group	of	objects,	systems,	or	even	a	hypothetical	group	of	objects.	Most	commonly,	however,	population	is	used	to	refer	to	a	group	of	people,	whether	they	are	the	number	of	employees	in	a	company,	number	of	people	within	a	certain	age	group	of	some	geographic	area,	or	number
of	students	in	a	university's	library	at	any	given	time.	It	is	important	to	note	that	the	equation	needs	to	be	adjusted	when	considering	a	finite	population,	as	shown	above.	The	(N-n)/(N-1)	term	in	the	finite	population	equation	is	referred	to	as	the	finite	population	correction	factor,	and	is	necessary	because	it	cannot	be	assumed	that	all	individuals	in	a
sample	are	independent.	For	example,	if	the	study	population	involves	10	people	in	a	room	with	ages	ranging	from	1	to	100,	and	one	of	those	chosen	has	an	age	of	100,	the	next	person	chosen	is	more	likely	to	have	a	lower	age.	The	finite	population	correction	factor	accounts	for	factors	such	as	these.	Refer	below	for	an	example	of	calculating	a
confidence	interval	with	an	unlimited	population.	EX:	Given	that	120	people	work	at	Company	Q,	85	of	which	drink	coffee	daily,	find	the	99%	confidence	interval	of	the	true	proportion	of	people	who	drink	coffee	at	Company	Q	on	a	daily	basis.	Sample	Size	Calculation	Sample	size	is	a	statistical	concept	that	involves	determining	the	number	of
observations	or	replicates	(the	repetition	of	an	experimental	condition	used	to	estimate	the	variability	of	a	phenomenon)	that	should	be	included	in	a	statistical	sample.	It	is	an	important	aspect	of	any	empirical	study	requiring	that	inferences	be	made	about	a	population	based	on	a	sample.	Essentially,	sample	sizes	are	used	to	represent	parts	of	a
population	chosen	for	any	given	survey	or	experiment.	To	carry	out	this	calculation,	set	the	margin	of	error,	ε,	or	the	maximum	distance	desired	for	the	sample	estimate	to	deviate	from	the	true	value.	To	do	this,	use	the	confidence	interval	equation	above,	but	set	the	term	to	the	right	of	the	±	sign	equal	to	the	margin	of	error,	and	solve	for	the
resulting	equation	for	sample	size,	n.	The	equation	for	calculating	sample	size	is	shown	below.	where	z	is	the	z	score	ε	is	the	margin	of	error	N	is	the	population	size	p̂	is	the	population	proportion	EX:	Determine	the	sample	size	necessary	to	estimate	the	proportion	of	people	shopping	at	a	supermarket	in	the	U.S.	that	identify	as	vegan	with	95%
confidence,	and	a	margin	of	error	of	5%.	Assume	a	population	proportion	of	0.5,	and	unlimited	population	size.	Remember	that	z	for	a	95%	confidence	level	is	1.96.	Refer	to	the	table	provided	in	the	confidence	level	section	for	z	scores	of	a	range	of	confidence	levels.	Thus,	for	the	case	above,	a	sample	size	of	at	least	385	people	would	be	necessary.	In
the	above	example,	some	studies	estimate	that	approximately	6%	of	the	U.S.	population	identify	as	vegan,	so	rather	than	assuming	0.5	for	p̂,	0.06	would	be	used.	If	it	was	known	that	40	out	of	500	people	that	entered	a	particular	supermarket	on	a	given	day	were	vegan,	p̂	would	then	be	0.08.	home	/	math	/	sample	size	calculator	This	calculator
computes	the	minimum	number	of	necessary	samples	to	meet	the	desired	statistical	constraints.	Find	Out	the	Margin	of	Error	This	calculator	gives	out	the	margin	of	error	or	confidence	interval	of	observation	or	survey.	RelatedStandard	Deviation	Calculator	|	Probability	Calculator	In	statistics,	information	is	often	inferred	about	a	population	by
studying	a	finite	number	of	individuals	from	that	population,	i.e.	the	population	is	sampled,	and	it	is	assumed	that	characteristics	of	the	sample	are	representative	of	the	overall	population.	For	the	following,	it	is	assumed	that	there	is	a	population	of	individuals	where	some	proportion,	p,	of	the	population	is	distinguishable	from	the	other	1-p	in	some
way;	e.g.,	p	may	be	the	proportion	of	individuals	who	have	brown	hair,	while	the	remaining	1-p	have	black,	blond,	red,	etc.	Thus,	to	estimate	p	in	the	population,	a	sample	of	n	individuals	could	be	taken	from	the	population,	and	the	sample	proportion,	p̂,	calculated	for	sampled	individuals	who	have	brown	hair.	Unfortunately,	unless	the	full	population
is	sampled,	the	estimate	p̂	most	likely	won't	equal	the	true	value	p,	since	p̂	suffers	from	sampling	noise,	i.e.	it	depends	on	the	particular	individuals	that	were	sampled.	However,	sampling	statistics	can	be	used	to	calculate	what	are	called	confidence	intervals,	which	are	an	indication	of	how	close	the	estimate	p̂	is	to	the	true	value	p.	Statistics	of	a
Random	Sample	The	uncertainty	in	a	given	random	sample	(namely	that	is	expected	that	the	proportion	estimate,	p̂,	is	a	good,	but	not	perfect,	approximation	for	the	true	proportion	p)	can	be	summarized	by	saying	that	the	estimate	p̂	is	normally	distributed	with	mean	p	and	variance	p(1-p)/n.	For	an	explanation	of	why	the	sample	estimate	is	normally
distributed,	study	the	Central	Limit	Theorem.	As	defined	below,	confidence	level,	confidence	intervals,	and	sample	sizes	are	all	calculated	with	respect	to	this	sampling	distribution.	In	short,	the	confidence	interval	gives	an	interval	around	p	in	which	an	estimate	p̂	is	"likely"	to	be.	The	confidence	level	gives	just	how	"likely"	this	is	–	e.g.,	a	95%
confidence	level	indicates	that	it	is	expected	that	an	estimate	p̂	lies	in	the	confidence	interval	for	95%	of	the	random	samples	that	could	be	taken.	The	confidence	interval	depends	on	the	sample	size,	n	(the	variance	of	the	sample	distribution	is	inversely	proportional	to	n,	meaning	that	the	estimate	gets	closer	to	the	true	proportion	as	n	increases);
thus,	an	acceptable	error	rate	in	the	estimate	can	also	be	set,	called	the	margin	of	error,	ε,	and	solved	for	the	sample	size	required	for	the	chosen	confidence	interval	to	be	smaller	than	e;	a	calculation	known	as	"sample	size	calculation."	Confidence	Level	The	confidence	level	is	a	measure	of	certainty	regarding	how	accurately	a	sample	reflects	the
population	being	studied	within	a	chosen	confidence	interval.	The	most	commonly	used	confidence	levels	are	90%,	95%,	and	99%,	which	each	have	their	own	corresponding	z-scores	(which	can	be	found	using	an	equation	or	widely	available	tables	like	the	one	provided	below)	based	on	the	chosen	confidence	level.	Note	that	using	z-scores	assumes
that	the	sampling	distribution	is	normally	distributed,	as	described	above	in	"Statistics	of	a	Random	Sample."	Given	that	an	experiment	or	survey	is	repeated	many	times,	the	confidence	level	essentially	indicates	the	percentage	of	the	time	that	the	resulting	interval	found	from	repeated	tests	will	contain	the	true	result.	Confidence	Interval	In	statistics,
a	confidence	interval	is	an	estimated	range	of	likely	values	for	a	population	parameter,	for	example,	40	±	2	or	40	±	5%.	Taking	the	commonly	used	95%	confidence	level	as	an	example,	if	the	same	population	were	sampled	multiple	times,	and	interval	estimates	made	on	each	occasion,	in	approximately	95%	of	the	cases,	the	true	population	parameter
would	be	contained	within	the	interval.	Note	that	the	95%	probability	refers	to	the	reliability	of	the	estimation	procedure	and	not	to	a	specific	interval.	Once	an	interval	is	calculated,	it	either	contains	or	does	not	contain	the	population	parameter	of	interest.	Some	factors	that	affect	the	width	of	a	confidence	interval	include:	size	of	the	sample,
confidence	level,	and	variability	within	the	sample.	There	are	different	equations	that	can	be	used	to	calculate	confidence	intervals	depending	on	factors	such	as	whether	the	standard	deviation	is	known	or	smaller	samples	(n	where	z	is	z	score	p̂	is	the	population	proportion	n	and	n'	are	sample	size	N	is	the	population	size	Within	statistics,	a	population
is	a	set	of	events	or	elements	that	have	some	relevance	regarding	a	given	question	or	experiment.	It	can	refer	to	an	existing	group	of	objects,	systems,	or	even	a	hypothetical	group	of	objects.	Most	commonly,	however,	population	is	used	to	refer	to	a	group	of	people,	whether	they	are	the	number	of	employees	in	a	company,	number	of	people	within	a
certain	age	group	of	some	geographic	area,	or	number	of	students	in	a	university's	library	at	any	given	time.	It	is	important	to	note	that	the	equation	needs	to	be	adjusted	when	considering	a	finite	population,	as	shown	above.	The	(N-n)/(N-1)	term	in	the	finite	population	equation	is	referred	to	as	the	finite	population	correction	factor,	and	is	necessary
because	it	cannot	be	assumed	that	all	individuals	in	a	sample	are	independent.	For	example,	if	the	study	population	involves	10	people	in	a	room	with	ages	ranging	from	1	to	100,	and	one	of	those	chosen	has	an	age	of	100,	the	next	person	chosen	is	more	likely	to	have	a	lower	age.	The	finite	population	correction	factor	accounts	for	factors	such	as
these.	Refer	below	for	an	example	of	calculating	a	confidence	interval	with	an	unlimited	population.	EX:	Given	that	120	people	work	at	Company	Q,	85	of	which	drink	coffee	daily,	find	the	99%	confidence	interval	of	the	true	proportion	of	people	who	drink	coffee	at	Company	Q	on	a	daily	basis.	Sample	Size	Calculation	Sample	size	is	a	statistical	concept
that	involves	determining	the	number	of	observations	or	replicates	(the	repetition	of	an	experimental	condition	used	to	estimate	the	variability	of	a	phenomenon)	that	should	be	included	in	a	statistical	sample.	It	is	an	important	aspect	of	any	empirical	study	requiring	that	inferences	be	made	about	a	population	based	on	a	sample.	Essentially,	sample
sizes	are	used	to	represent	parts	of	a	population	chosen	for	any	given	survey	or	experiment.	To	carry	out	this	calculation,	set	the	margin	of	error,	ε,	or	the	maximum	distance	desired	for	the	sample	estimate	to	deviate	from	the	true	value.	To	do	this,	use	the	confidence	interval	equation	above,	but	set	the	term	to	the	right	of	the	±	sign	equal	to	the
margin	of	error,	and	solve	for	the	resulting	equation	for	sample	size,	n.	The	equation	for	calculating	sample	size	is	shown	below.	where	z	is	the	z	score	ε	is	the	margin	of	error	N	is	the	population	size	p̂	is	the	population	proportion	EX:	Determine	the	sample	size	necessary	to	estimate	the	proportion	of	people	shopping	at	a	supermarket	in	the	U.S.	that
identify	as	vegan	with	95%	confidence,	and	a	margin	of	error	of	5%.	Assume	a	population	proportion	of	0.5,	and	unlimited	population	size.	Remember	that	z	for	a	95%	confidence	level	is	1.96.	Refer	to	the	table	provided	in	the	confidence	level	section	for	z	scores	of	a	range	of	confidence	levels.	Thus,	for	the	case	above,	a	sample	size	of	at	least	385
people	would	be	necessary.	In	the	above	example,	some	studies	estimate	that	approximately	6%	of	the	U.S.	population	identify	as	vegan,	so	rather	than	assuming	0.5	for	p̂,	0.06	would	be	used.	If	it	was	known	that	40	out	of	500	people	that	entered	a	particular	supermarket	on	a	given	day	were	vegan,	p̂	would	then	be	0.08.	Sample	size	calculator
Confidence	Level:	90%95%99%	Population	Size:	Margin	of	Error:	1%2%3%4%5%6%7%8%9%10%	Ideal	Sample	Size:	What	proportion	of	the	target	population	do	you	need	to	interview	to	get	results	representative	of	the	target	population	with	the	level	of	confidence	that	you	are	willing	to	accept?	Introduction	to	sample	size	How	can	you	calculate
sample	size,	reduce	the	margin	of	error	and	produce	surveys	with	statistically	significant	results?	In	this	short	guide,	we	explain	how	you	can	improve	your	surveys	and	showcase	some	of	the	tools	and	resources	you	can	leverage	in	the	process.	But	first,	when	it	comes	to	market	research,	how	many	people	do	you	need	to	interview	to	get	results
representative	of	the	target	population	with	the	level	of	confidence	that	you	are	willing	to	accept?	However,	if	all	of	this	sounds	new	to	you,	let's	start	with	what	sample	size	is.	Free	eBook:	The	complete	guide	to	determining	sample	size	What	is	sample	size?	Sample	size	is	a	term	used	in	market	research	to	define	the	number	of	subjects	included	in	a
survey,	study,	or	experiment.	In	surveys	with	large	populations,	sample	size	is	incredibly	important.	The	reason	for	this	is	because	it's	unrealistic	to	get	answers	or	results	from	everyone	-	instead,	you	can	take	a	random	sample	of	individuals	that	represent	the	population	as	a	whole.	For	example,	we	might	want	to	compare	the	performance	of	long-
distance	runners	that	eat	Weetabix	for	breakfast	versus	those	who	don't.	Since	it's	impossible	to	track	the	dietary	habits	of	every	long-distance	runner	across	the	globe,	we	would	have	to	focus	on	a	segment	of	the	survey	population.	This	might	mean	selecting	1,000	runners	for	the	study.	How	can	sample	size	influence	results?	That	said,	no	matter	how
diligent	we	are	with	our	selection,	there	will	always	be	some	margin	of	error	(also	referred	to	as	confidence	interval)	in	the	study	results,	that's	because	we	can't	speak	to	every	long-distance	runner	or	be	confident	of	how	Weetabix	influences	(in	every	possible	scenario),	the	performance	of	long-distance	runners.	This	is	known	as	a	"sampling	error."
Larger	sample	sizes	will	help	to	mitigate	the	margin	of	error,	helping	to	provide	more	statistically	significant	and	meaningful	results.	In	other	words,	a	more	accurate	picture	of	how	eating	Weetabix	can	influence	the	performance	of	long-distance	runners.	So	what	do	you	need	to	know	when	calculating	the	minimum	sample	size	needed	for	a	research
project?	What	you	need	to	know	to	calculate	survey	sample	size	Confidence	interval	(or	margin	of	error)	The	confidence	interval	is	the	plus-or-minus	figure	that	represents	the	accuracy	of	the	reported.	Consider	the	following	example:	A	Canadian	national	sample	showed	"Who	Canadians	spend	their	money	on	for	Mother's	Day."	Eighty-two	percent	of
Canadians	expect	to	buy	gifts	for	their	mom,	compared	to	20	percent	for	their	wife	and	15	percent	for	their	mother-in-law.	In	terms	of	spending,	Canadians	expect	to	spend	$93	on	their	wife	this	Mother's	Day	versus	$58	on	their	mother.	The	national	findings	are	accurate,	plus	or	minus	2.75	percent,	19	times	out	of	20.	For	example,	if	you	use	a
confidence	interval	of	2.75	and	82%	percent	of	your	sample	indicates	they	will	"buy	a	gift	for	mom"	you	can	be	"confident	(95%	or	99%)"	that	if	you	had	asked	the	question	to	ALL	CANADIANS,	somewhere	between	79.25%	(82%-2.75%)	and	84.75%	(82%+2.75%)	would	have	picked	that	answer.	Confidence	interval	is	also	called	the	"margin	of	error."
Are	you	needing	to	understand	how	the	two	calculations	correlate?	Confidence	level	The	confidence	level	tells	you	how	confident	you	are	of	this	result.	It	is	expressed	as	a	percentage	of	times	that	different	samples	(if	repeated	samples	were	drawn)	would	produce	this	result.	The	95%	confidence	level	means	that	19	times	out	of	twenty	that	results
would	fall	in	this	-	+	interval	confidence	interval.	The	95%	confidence	level	is	the	most	commonly	used.	When	you	put	the	confidence	level	and	the	confidence	interval	together,	you	can	say	that	you	are	95%	(19	out	of	20)	sure	that	the	true	percentage	of	the	population	that	will	"buy	a	gift	for	mom"	is	between	79.25%	and	84.75%.	Wider	confidence
intervals	increase	the	certainty	that	the	true	answer	is	within	the	range	specified.	These	wider	confidence	intervals	come	from	smaller	sample	sizes.	When	the	costs	of	an	error	is	extremely	high	(a	multi-million	dollar	decision	is	at	stake)	the	confidence	interval	should	be	kept	small.	This	can	be	done	by	increasing	the	sample	size.	Population	size
Population	size	is	the	total	amount	of	people	in	the	group	you're	trying	to	study.	If	you	were	taking	a	random	sample	of	people	across	the	U.K.,	then	your	population	size	would	be	just	over	68	million	(as	of	09	August	2021).	Standard	deviation	This	refers	to	how	much	individual	responses	will	vary	between	each	other	and	the	mean.	If	there's	a	low
standard	deviation,	scores	will	be	clustered	near	the	mean	with	minimal	variation.	A	higher	standard	deviation	means	that	when	plotted	on	a	graph,	responses	will	be	more	spread	out.	Standard	deviation	is	expressed	as	a	decimal,	and	0.5	is	considered	a	"good"	standard	deviation	to	set	to	ensure	a	sample	size	that	represents	the	population.	How	can
you	calculate	sample	size?	After	you've	considered	the	four	above	variables,	you	should	have	everything	required	to	calculate	your	sample	size.	However,	if	you	don't	know	your	population	size,	you	can	still	calculate	your	sample	size.	To	do	this,	you	need	two	pieces	of	information:	a	z-score	and	the	sample	size	formula.	What	is	a	z-score?	A	z-score	is
simply	the	numerical	representation	of	your	desired	confidence	level.	It	tells	you	how	many	standard	deviations	from	the	mean	your	score	is.	The	most	common	percentages	are	90%,	95%,	and	99%.	z	=	(x	–	μ)	/	σ	As	the	formula	shows,	the	z-score	is	simply	the	raw	score	minus	the	population	mean	and	divided	by	the	population's	standard	deviation.
Using	a	sample	size	calculation	Once	you	have	your	z-score,	you	can	fill	out	your	sample	size	formula,	which	is:	Is	there	an	easier	way	to	calculate	sample	size?	If	you	want	an	easier	option,	Qualtrics	offers	an	online	sample	size	calculator	that	can	help	you	determine	your	ideal	survey	sample	size	in	seconds.	Just	put	in	the	confidence	level,	population
size,	margin	of	error,	and	the	perfect	sample	size	is	calculated	for	you.	Best-practice	tips	for	sample	size	There	are	lots	of	variables	to	consider	when	it	comes	to	generating	a	specific	sample	size.	That	said,	there	are	a	few	best-practice	tips	(or	rules)	to	ensure	you	get	the	best	possible	results:	1)	Balance	cost	and	confidence	level	To	increase
confidence	level	or	reduce	the	margin	of	error,	you	have	to	increase	your	sample	size.	Larger	sizes	almost	invariably	lead	to	higher	costs.	Take	the	time	to	consider	what	results	you	want	from	your	surveys	and	what	role	it	plays	in	your	overall	campaigns.	2)	You	don't	always	need	statistically	significant	results	Depending	on	your	target	audience,	you
may	not	be	able	to	get	enough	responses	(or	a	large	enough	sample	size)	to	achieve	"statistically	significant"	results.	If	it's	for	your	own	research	and	not	a	wider	study,	it	might	not	be	that	much	of	a	problem,	but	remember	that	any	feedback	you	get	from	your	surveys	is	important.	It	might	not	be	statistically	significant,	but	it	can	aid	your	activities
going	forward.	Ultimately,	you	should	treat	this	on	a	case-by-case	basis.	Survey	samples	can	still	give	you	valuable	answers	without	having	sample	sizes	that	represent	the	general	population.	But	more	on	this	in	the	section	below.	3)	Ask	open-ended	questions	Yes	and	no	questions	provide	certainty,	but	open-ended	questions	provide	insights	you
would	have	otherwise	not	received.	To	get	the	best	results,	it's	worth	having	a	mix	of	closed	and	open-ended	questions.	For	a	deeper	dive	into	survey	question	types,	check	out	our	handbook.	Different	types	of	surveys	From	market	research	to	customer	satisfaction,	there	are	plenty	of	different	surveys	that	you	can	carry	out	to	get	the	information	you
need,	corresponding	with	your	sample	size.	The	great	thing	about	what	we	do	at	Qualtrics	is	that	we	offer	a	comprehensive	collection	of	pre-made,	customer,	product,	employee,	and	brand	survey	templates.	This	includes	Net	Promoter	Score	(NPS)	surveys,	manager	feedback	surveys,	customer	service	surveys,	and	more.	The	best	part?	You	can	access
all	of	these	templates	for	free.	Each	one	is	designed	by	our	specialist	team	of	subject	matter	experts	and	researchers	so	you	can	be	sure	that	our	best-practice	question	choices	and	clear	designs	will	get	more	engagement	and	better	quality	data.	As	well	as	offering	free	survey	templates,	you	can	check	out	our	free	survey	builder.	Trusted	by	over
11,000	brands	and	99	of	the	top	100	business	schools,	our	tool	allows	you	to	create,	distribute	and	analyze	surveys	to	find	customer,	employee,	brand,	product,	and	market	research	insights.	Drag-and-drop	functionality	means	anyone	can	use	it,	and	wherever	you	need	to	gather	and	analyze	data,	our	platform	can	help.	What	next?	Once	you	have
determined	your	sample	size,	you’re	ready	for	the	next	step	in	the	research	journey.	market	research.	Market	research	is	the	process	of	gathering	information	about	consumers'	needs	and	preferences,	and	it	can	provide	incredible	insights	that	help	elevate	your	business	(or	your	customers')	to	the	next	level.	If	you	want	to	learn	more,	we've	got	you
covered.	Just	download	our	free	guide	and	find	out	how	you	can:	Identify	use	cases	for	market	research	Create	and	deliver	effective	market	research	campaigns	Take	action	on	research	findings	In	the	simplest	terms,	sample	size	refers	to	the	number	of	observations	or	participants	in	a	study	or	survey.	It’s	a	critical	part	of	research	design	because	the
larger	the	sample	size,	the	more	confident	you	can	be	that	your	results	reflect	the	true	behavior,	preferences,	or	opinions	of	the	larger	population.	However,	sample	size	isn’t	just	about	“more	is	better”—it’s	about	getting	a	balance	between	accuracy,	cost,	and	time.	Why	is	Sample	Size	Important?	The	answer	to	why	sample	size	is	so	crucial	is	simple:
accuracy.	Too	small	of	a	sample	size	can	result	in	inaccurate	or	misleading	conclusions.	If	you	survey	only	a	handful	of	people,	your	results	may	not	represent	the	population	well,	leading	to	a	biased	sample.	But	if	you	have	too	large	of	a	sample	size,	it	can	be	unnecessarily	costly	and	time-consuming.	Plus,	the	law	of	diminishing	returns	kicks	in—after
a	certain	point,	increasing	the	sample	size	won't	substantially	improve	the	accuracy	of	your	results.	With	a	well-calculated	sample	size,	you	can	gain:	Precision:	You	want	to	ensure	your	survey	results	reflect	the	true	sentiment	of	the	population,	not	just	random	outliers.	Confidence:	A	correct	sample	size	helps	you	feel	confident	that	your	results	are
meaningful	and	reproducible.	Efficiency:	Finding	the	right	sample	size	saves	resources,	whether	you’re	surveying	customers,	conducting	academic	research,	or	testing	product	preferences.	Getting	the	right	sample	size	means	getting	the	best	of	both	worlds:	accuracy	without	overstepping	your	resources.	Calculating	sample	size	requires	a	few
different	factors,	including:	Population	Size:	This	is	the	total	number	of	people	you	want	to	learn	about.	For	instance,	if	you’re	studying	the	entire	population	of	a	city,	the	population	size	is	the	number	of	residents.	Confidence	Level	This	reflects	how	confident	you	want	to	be	in	your	results.	A	common	confidence	level	is	95%,	which	means	you’re	95%
sure	that	the	sample	result	falls	within	the	margin	of	error.	Margin	of	error	This	is	how	much	error	you’re	willing	to	accept	in	your	results.	A	smaller	margin	of	error	means	more	precise	results—but	often	requires	a	larger	sample	size.	Standard	Deviation	or	Proportion	This	measures	how	much	variation	there	is	in	your	data,	and	it’s	key	to
determining	how	much	diversity	exists	within	the	population	you’re	studying.	If	you	don’t	have	this	data,	you	can	use	an	estimate.	Let’s	look	at	an	example	to	bring	these	concepts	to	life.	Imagine	you’re	conducting	a	survey	to	understand	the	drink	preferences	of	people	coming	to	an	event	that	is	expected	to	draw	10,000	attendees.	You	want	a	95%
confidence	level	and	a	5%	margin	of	error.	To	calculate	the	sample	size	needed	to	determine	the	quantities	of	drinks	to	order,	you	input	those	values,	along	with	an	estimated	50%	proportion	since	you	don’t	know	how	the	population	will	behave	exactly.	The	result	might	show	that	you	need	a	sample	size	of	370	respondents	to	achieve	reliable	results.
This	is	much	more	efficient	than	trying	to	survey	every	single	person	planning	to	attend—and	it’s	a	sweet	spot	for	making	accurate	predictions	while	keeping	your	effort	manageable.	Determining	Statistical	Significance	with	Sample	Size	If	you’re	diving	into	research	or	survey-based	work,	you	need	to	ensure	your	findings	are	statistically	significant.
Statistical	significance	tells	you	that	the	results	of	your	survey	are	not	just	due	to	chance,	and	the	minimum	sample	size	for	statistical	significance	depends	on	the	population	size,	the	desired	confidence	level,	and	the	margin	of	error.	For	larger	populations	(say,	millions	of	people),	even	a	sample	size	of	a	few	hundred	could	give	you	statistically
significant	results.	But	for	smaller	populations,	you’ll	need	a	higher	proportion	of	respondents	to	reach	the	same	level	of	confidence.	Ensuring	Your	Test	Is	Reliable	with	A/B	Test	Sample	Size	Calculator	Widely	used	in	marketing,	product	design,	and	website	optimization,	A/B	testing	compares	two	variations	of	a	product	or	message	to	see	which
performs	better—and	getting	the	right	sample	size	is	crucial	to	ensure	your	A/B	test’s	reliability.	Imagine	you’re	testing	the	performance	of	a	new,	lime	green	logo	for	your	brand.	You’ll	need	enough	reactions	to	both	versions	of	the	logo	(A	for	your	existing	logo,	and	B	for	the	new	one)	to	draw	meaningful	conclusions.	Too	small	of	a	sample,	and	you
might	not	detect	a	significant	difference	between	the	two.	Too	large	of	a	sample,	and	you’re	unnecessarily	spending	time	and	resources.	With	an	A/B	test	sample	size	calculator,	can	you	determine	how	many	visitors	are	needed	to	confidently	declare	a	winner.	Calculate	your	sample	size	now	Balancing	Statistical	Sample	Size	and	Confidence	Levels
Your	sample	size	calculation	is	tied	to	your	confidence	level.	The	most	common	confidence	level	in	surveys	is	a	95%	confidence	level	as	it	indicates	the	results	likely	reflect	the	population	within	a	small	margin	of	error	(usually	±5%).	Increasing	the	confidence	level	(to	99%,	for	instance)	would	require	a	larger	sample	size—but	the	extra	confidence	in
your	results	may	be	worth	the	additional	resources.	It’s	about	finding	that	balance	between	reliability	and	efficiency.	How	Sample	Size	Impacts	Survey	Results	Your	sample	size	directly	impacts	the	reliability	of	your	survey	results.	At	the	end	of	the	day,	proper	sample	size	isn’t	just	a	technicality—it’s	the	key	to	conducting	studies	that	provide
actionable,	trustworthy	insights.	Small	sample	sizes	often	lead	to	wide	margins	of	error,	making	it	difficult	to	make	reliable	conclusions.	Larger	sample	sizes	reduce	variability	and	increase	the	precision	of	your	results.	With	the	right	sample	size,	you	can	be	more	confident	that	your	findings	represent	the	broader	population.	By	calculating	an
appropriate	sample	size,	you’ll	ensure	that	your	study’s	results	are	statistically	sound,	reliable,	and	cost-effective.	So	the	next	time	you’re	preparing	for	a	survey,	poll,	or	A/B	test,	take	the	time	to	use	LimeSurvey’s	sample	size	calculator	and	give	your	results	the	accuracy	they	deserve.	Your	data—and	your	decision-makers—will	thank	you!	Calculate
now	Use	our	accurate	sample	size	calculation	tool	and	learn	how	sample	size	works.	Looking	for	more?	Explore	features	and	survey	templates	designed	to	get	you	reliable	results.Calculator	not	working?	Make	sure	to	fill	out	both	the	Population	Size	and	Margin	of	Error	values	in	order	for	the	calculator	to	generate	a	sample	size.How	many	people
need	to	take	your	survey?	Our	sample	size	calculator	makes	collecting	the	correct	number	of	responses	easy.Sample	size	is	the	number	of	completed	responses	your	survey	receives.	It	should	represent	the	target	population	whose	opinions	or	behavior	you	care	about.	The	different	ways	to	interpret	your	sample’s	resultsThe	formula	used	to	calculate
sample	sizeWhy	having	an	appropriate	sample	size	for	a	survey	mattersHow	the	significance	of	sample	size	varies	across	survey	typesSample	size	best	practices	to	use	when	calculating	your	sample	sizeHere	are	key	terms	you’ll	need	to	understand	to	calculate	your	sample	size:Population	size	represents	the	total	number	of	people	in	the	group	you	are
trying	to	study.	If	you	were	surveying	people	in	the	United	States,	the	population	size	would	be	around	333	million.	When	surveying	your	company,	your	population	size	will	be	the	total	number	of	employees.The	margin	of	error	is	a	percentage	that	shows	how	accurately	survey	results	reflect	the	opinions	of	the	whole	population.	The	lower	the	margin
of	error,	the	more	accurate	the	answer	is	at	a	given	confidence	level.Related:	Margin	of	error	calculator	(with	formula	and	examples)	Confidence	level	measures	how	sure	you	can	be	that	the	population	will	choose	an	answer	within	a	certain	range.	For	example,	a	95%	confidence	level	means	you	can	be	95%	certain	the	results	lie	between	x	and	y
numbers.Confidence	interval:	The	confidence	interval	represents	a	statistical	range	that	indicates	where	the	true	result	is	probably.	For	example,	a	95%	confidence	interval	indicates	that	if	you	sampled	the	same	population	numerous	times,	your	true	result	would	lie	within	the	interval	in	approximately	95%	of	the	samples.Standard	deviation:	Standard
deviation	measures	how	spread	out	your	data	is	from	the	average	or	mean.	If	the	standard	deviation	is	low,	most	data	points	are	close	to	the	average;	if	it's	high,	data	is	more	spread	out.How	do	you	determine	the	minimum	sample	size	for	your	survey?	If	you’d	like	to	do	the	calculation	by	hand,	use	the	following	formula:N	=	population	size	•	e	=
Margin	of	error	(percentage	in	decimal	form)	•	z	=	z-scoreThe	z-score	is	the	number	of	standard	deviations	a	given	proportion	is	away	from	the	mean.	To	find	the	right	z-score	to	use,	refer	to	the	table	below:Let’s	work	through	some	sample	size	examples:Suppose	you’d	like	to	survey	delivery	workers	in	a	city	with	a	population	of	500,000.	You	want
your	sample	size	to	have	a	95%	confidence	level	and	a	margin	of	error	of	5%.	Using	the	formula	(or	calculator	above),	you	can	calculate	your	sample	size	to	384.In	contrast,	if	you	conducted	a	company-wide	survey	with	300	employees	and	wanted	an	80%	confidence	level	and	a	10%	margin	of	error,	your	sample	size	would	be	37.If	you	want	a	smaller
margin	of	error,	you	must	have	a	larger	sample	size	given	the	same	population.The	higher	the	sampling	confidence	level	you	want,	the	larger	your	sample	size	will	need	to	be.Your	survey	sample	size	will	often	depend	on	your	study’s	objective	and	the	population	you’re	surveying.	For	example,	you	may	only	need	to	include	some	customers	when	using
a	customer	feedback	survey.	On	the	other	hand,	political	pollsters	must	carefully	select	a	balanced	sample	size	to	reflect	the	overall	population	accurately.	Here’s	how	each	value	can	affect	your	survey:	The	effect	survey	values	have	on	the	accuracy	of	its	resultsSpecific	use	cases	can	help	determine	whether	to	use	a	statistically	significant	sample
size:	Employee	and	human	resources	surveys	offer	vital	insights	into	employee	sentiments.	While	a	statistically	significant	sample	size	provides	a	broader	view,	smaller	samples	are	valuable	for	identifying	workplace	improvement	areas.Customer	satisfaction	surveys	don't	always	require	a	large	sample	size.	Accuracy	and	representing	customer
sentiments	are	essential,	but	examining	each	response	closely	is	crucial	to	the	business.	Every	piece	of	feedback,	whether	positive	or	negative,	is	important.Market	research	surveys	require	a	large	enough	sample	size	to	get	important	insights	about	your	customers	and	target	market.	It	ensures	that	you	effectively	gather	accurate	information	that
represents	your	target	market.Education	surveys	should	have	a	statistically	significant	sample	size	to	ensure	meaningful	insights.	However,	a	statistically	significant	sample	size	might	be	less	important	if	the	goal	is	simply	to	gather	student	feedback.Healthcare	surveys	require	a	statistically	significant	sample	size	to	identify	patient	concerns	and
advance	medical	research.	The	necessity	for	such	a	size	is	lower	for	patient	satisfaction	or	routine	care	assessments.Casual	surveys	are	informal	surveys	you	can	send	to	friends,	colleagues,	or	family.	These	fun	surveys	don’t	typically	need	a	statistically	significant	sample	size.	There	isn’t	a	universal	standard	for	determining	a	large	sample	size.	Your
sample	size	will	often	vary	depending	on	the	context,	such	as	the	field	of	study	or	the	research	goal.	A	large	sample	size	typically	provides	enough	statistical	power	to	detect	meaningful	differences	in	your	studied	population.	In	many	fields,	experts	consider	a	sample	size	of	several	hundred	or	more	to	be	large.	However,	researchers	decide	how	many
samples	to	use	based	on	factors	like	statistical	power	or	available	resources.	Your	sample	size	may	also	depend	on	the	type	of	analysis	you’re	conducting.	Some	statistical	tests	may	require	larger	sample	sizes	than	others.Additionally,	it's	worth	considering	that	the	population's	complexity	can	determine	how	large	your	sample	size	is.	A	larger	sample
size	may	be	necessary	for	highly	diverse	populations	or	when	studying	rare	phenomena.Use	these	tips	to	calculate	the	best	sample	size	for	your	survey:	The	purpose	of	your	data	can	determine	your	sample	size.	If	your	sample	size	is	too	small,	the	survey’s	results	may	not	be	accurate.	If	it's	too	large,	the	survey	can	be	expensive	or	require	more	time
to	complete.	When	collecting	survey	data,	you	may	need	a	bigger	sample	size	to	get	accurate	results	or	apply	findings	to	a	larger	group.	Smaller	samples	could	be	enough	if	you	use	the	sample	survey	data	primarily	for	qualitative	insights.Larger	samples	can	be	more	costly	due	to	data	collection	expenses,	participant	incentives,	and	analysis.	With	a
smaller	budget,	you	may	opt	for	a	smaller	sample	size.	Time	constraints	may	also	influence	sample	sizes.	If	you	don't	have	much	time	for	the	survey,	use	a	smaller	sample	size	to	gather	accurate	data	quickly.	If	time	allows,	aim	for	a	larger	sample	size	to	increase	the	precision	of	your	results.Different	survey	types	may	require	different	approaches	to
sample	size	determination.	Customer	feedback	surveys	are	helpful	with	smaller	sample	sizes.	Political	polls,	on	the	other	hand,	require	larger	and	more	representative	samples.	Tailor	your	approach	to	ensure	that	the	results	are	statistically	sound	and	reliable.Open-ended	questions	ask	for	detailed	answers,	making	surveys	take	longer	to	finish
because	respondents	need	to	write	more.	As	a	result,	some	respondents	may	not	finish	your	survey,	making	it	harder	to	achieve	a	large	sample	size.	Adjust	the	number	of	open-ended	questions	or	plan	your	sample	size	accordingly.Failing	to	address	common	sample	size	mistakes	can	undermine	your	survey's	effectiveness.	When	calculating	your
survey’s	sample	size,	avoid	these	potential	pitfalls:	Overlooking	margin	of	error:	The	margin	of	error	indicates	the	level	of	precision	and	reliability	in	the	survey	results.	Neglecting	to	consider	the	margin	of	error	can	result	in	an	insufficient	sample	size,	leading	to	less	reliable	conclusions.	Inadequate	confidence	level:	The	confidence	level	represents
the	level	of	certainty	in	the	estimated	outcome.	Failing	to	set	an	adequate	confidence	level	can	impact	the	precision	of	the	survey	results.	Incompatible	survey	type:	Different	survey	types	require	specific	sample	sizes	based	on	the	desired	level	of	accuracy	and	precision.	Relying	on	small	sample	size:	Using	a	small	sample	size	without	considering
statistical	power	can	lead	to	biased	and	non-representative	results.What	do	I	need	to	calculate	my	survey	sample	size?How	do	I	calculate	my	survey	sample	size?What	is	a	large	survey	sample	size?Need	more	survey	responses?Tap	into	SurveyMonkey	Audience,	our	global	survey	panel	of	real	people	ready	to	tell	you	what	they	think.	Download	Article
Learn	all	the	calculations	you	need	with	our	complete	guide	Download	Article	Scientific	studies	often	rely	on	surveys	distributed	among	a	sample	of	some	total	population.	Your	sample	will	need	to	include	a	certain	number	of	people,	however,	if	you	want	it	to	accurately	reflect	the	conditions	of	the	overall	population	it's	meant	to	represent.	To
calculate	your	necessary	sample	size,	you'll	need	to	determine	several	set	values	and	plug	them	into	an	appropriate	formula.	1	Know	your	population	size.	Population	size	refers	to	the	total	number	of	people	within	your	demographic.	For	larger	studies,	you	can	use	an	approximated	value	instead	of	the	precise	number.[1]	Precision	has	a	greater
statistical	impact	when	you	work	with	a	smaller	group.	For	instance,	if	you	wish	to	perform	a	survey	among	members	of	a	local	organization	or	employees	of	a	small	business,	the	population	size	should	be	accurate	within	a	dozen	or	so	people.[2]	Larger	surveys	allow	for	a	greater	deviance	in	the	actual	population.	For	example,	if	your	demographic
includes	everyone	living	in	the	United	States,	you	could	estimate	the	size	to	roughly	320	million	people,	even	though	the	actual	value	may	vary	by	hundreds	of	thousands.	2	Determine	your	margin	of	error.	Margin	of	error,	also	referred	to	as	"confidence	interval,"	refers	to	the	amount	of	error	you	wish	to	allow	in	your	results.[3]	The	margin	of	error	is
a	percentage	the	indicates	how	close	your	sample	results	will	be	to	the	true	value	of	the	overall	population	discussed	in	your	study.	Smaller	margin	of	errors	will	result	in	more	accurate	answers,	but	choosing	a	smaller	margin	of	error	will	also	require	a	larger	sample.	When	the	results	of	a	survey	are	presented,	the	margin	of	error	usually	appears	as	a
plus	or	minus	percentage.	For	example:	"35%	of	people	agree	with	option	A,	with	a	margin	of	error	of	+/-	5%"	In	this	example,	the	margin	of	error	essentially	indicates	that,	if	the	entire	population	were	asked	the	same	poll	question,	you	are	“confident”	that	somewhere	between	30%	(35	-	5)	and	40%	(35	+	5)	would	agree	with	option	A.	Advertisement
3	Set	your	confidence	level.	Confidence	level	is	closely	related	to	confidence	interval	(margin	of	error).	This	value	measures	your	degree	of	certainty	regarding	how	well	a	sample	represents	the	overall	population	within	your	chosen	margin	of	error.[4]	In	other	words,	choosing	a	confidence	level	of	95%	allows	you	to	claim	that	you	95%	certain	that
your	results	accurately	fall	within	your	chosen	margin	of	error.	A	larger	confidence	level	indicates	a	greater	degree	of	accuracy,	but	it	will	also	require	a	larger	sample.	The	most	common	confidence	levels	are	90%	confident,	95%	confident,	and	99%	confident.	Setting	a	confidence	level	of	95%	for	the	example	stated	in	the	margin	of	error	step	would
mean	that	you	are	95%	certain	that	30%	to	40%	of	the	total	concerned	population	would	agree	with	option	A	of	your	survey.	4	Specify	your	standard	of	deviation.	The	standard	of	deviation	indicates	how	much	variation	you	expect	among	your	responses.[5]	Extreme	answers	are	more	likely	to	be	accurate	than	moderate	results.	Plainly	stated,	if	99%	of
your	survey	responses	answer	"Yes"	and	only	1%	answer	"No,"	the	sample	probably	represents	the	overall	population	very	accurately.	On	the	other	hand,	if	45%	answer	"Yes"	and	55%	answer	"No,"	there	is	a	greater	chance	of	error.	Since	this	value	is	difficult	to	determine	you	give	the	actual	survey,	most	researchers	set	this	value	at	0.5	(50%).	This	is
the	worst	case	scenario	percentage,	so	sticking	with	this	value	will	guarantee	that	your	calculated	sample	size	is	large	enough	to	accurately	represent	the	overall	population	within	your	confidence	interval	and	confidence	level.	5	Find	your	Z-score.	The	Z-score	is	a	constant	value	automatically	set	based	on	your	confidence	level.	It	indicates	the
"standard	normal	score,"	or	the	number	of	standard	deviations	between	any	selected	value	and	the	average/mean	of	the	population.[6]	You	can	calculate	z-scores	by	hand,	look	for	an	online	calculator,	or	find	your	z-score	on	a	z-score	table.	Each	of	these	methods	can	be	fairly	complex,	however.	Since	confidence	levels	are	fairly	standardized,	most
researchers	simply	memorize	the	necessary	z-score	for	the	most	common	confidence	levels:	80%	confidence	=>	1.28	z-score	85%	confidence	=>	1.44	z-score	90%	confidence	=>	1.65	z-score	95%	confidence	=>	1.96	z-score	99%	confidence	=>	2.58	z-score	Advertisement	1	Look	at	the	equation.[7]	If	you	have	a	small	to	moderate	population	and	know
all	of	the	key	values,	you	should	use	the	standard	formula.	The	standard	formula	for	sample	size	is:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	/	1	+	[z2	*	p(1-p)]	/	e2	*	N]	N	=	population	size	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	2	Plug	in	your	values.	Replace	the	variable	placeholders	with	the	numerical	values	that	actually	apply	to	your
specific	survey.	Example:	Determine	the	ideal	survey	size	for	a	population	size	of	425	people.	Use	a	99%	confidence	level,	a	50%	standard	of	deviation,	and	a	5%	margin	of	error.	For	99%	confidence,	you	would	have	a	z-score	of	2.58.	This	means	that:	N	=	425	z	=	2.58	e	=	0.05	p	=	0.5	3	Do	the	math.	Solve	the	equation	using	the	newly	inserted
numerical	values.	The	solution	represents	your	necessary	sample	size.	Example:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	/	1	+	[z2	*	p(1-p)]	/	e2	*	N]	=	[2.582	*	0.5(1-0.5)]	/	0.052	/	1	+	[2.582	*	0.5(1-0.5)]	/	0.052	*	425]	=	[6.6564	*	0.25]	/	0.0025	/	1	+	[6.6564	*	0.25]	/	1.0625]	=	665	/	2.5663	=	259.39(final	answer)	Advertisement	1	Examine	the	formula.[8]	If
you	have	a	very	large	population	or	an	unknown	one,	you'll	need	to	use	a	secondary	formula.	If	you	still	have	values	for	the	remainder	of	the	variables,	use	the	equation:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	Note	that	this	equation	is	merely	the	top	half	of	the	full	formula.	2	Plug	your	values	into	the
equation.	Replace	each	variable	placeholder	with	the	numerical	values	chosen	for	your	survey.	Example:	Determine	the	necessary	survey	size	for	an	unknown	population	with	a	90%	confidence	level,	50%	standard	of	deviation,	a	3%	margin	of	error.	For	90%	confidence,	use	the	z-score	would	be	1.65.	This	means	that:	z	=	1.65	e	=	0.03	p	=	0.5	3	Do	the
math.	After	plugging	you	numbers	into	the	formula,	solve	the	equation.	Your	answer	will	indicate	your	necessary	sample	size.	Example:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	=	[1.652	*	0.5(1-0.5)]	/	0.032	=	[2.7225	*	0.25]	/	0.0009	=	0.6806	/	0.0009	=	756.22	(final	answer)	Advertisement	1	Look	at	the	formula.	Slovin's	formula	is	a	very	general	equation
used	when	you	can	estimate	the	population	but	have	no	idea	about	how	a	certain	population	behaves.	The	formula	is	described	as:[9]	Sample	Size	=	N	/	(1	+	N*e2)	N	=	population	size	e	=	margin	of	error	Note	that	this	is	the	least	accurate	formula	and,	as	such,	the	least	ideal.	You	should	only	use	this	if	circumstances	prevent	you	from	determining	an
appropriate	standard	of	deviation	and/or	confidence	level	(thereby	preventing	you	from	determining	your	z-score,	as	well).	2	Plug	in	the	numbers.	Replace	each	variable	placeholder	with	the	numerical	values	that	apply	specifically	to	your	survey.	Example:	Calculate	the	necessary	survey	size	for	a	population	of	240,	allowing	for	a	4%	margin	of	error.
This	means	that:	3	Do	the	math.	Solve	the	equation	using	your	survey-specific	numbers.	The	answer	you	arrive	at	should	be	your	necessary	survey	size.[10]	Example:	Sample	Size	=	N	/	(1	+	N*e2)	=	240	/	(1	+	240	*	0.042)	=	240	/	(1	+	240	*	0.0016)	=	240	/	(1	+	0.384}	=	240	/	(1.384)	=	173.41	(final	answer)	Advertisement	Add	New	Question



Question	If	the	total	population	size	is	not	given	in	the	problem,	what	formula	will	apply?	If	the	population	size	is	not	given,	then	a	t-distribution	formula	is	applicable.	Question	What	is	t-	distribution	formula	?	The	t-distribution	formula	can	be	used	to	get	the	mean	of	a	normally	distributed	population.	Question	What	is	the	name	of	the	sample	size
formula?	The	sample	size	formula	is	also	known	as	Cochran's	formula,	named	after	the	person	who	developed	it.	Ask	a	Question	Advertisement	↑	This	article	was	reviewed	by	Joseph	Meyer.	Joseph	Meyer	is	a	High	School	Math	Teacher	based	in	Pittsburgh,	Pennsylvania.	He	is	an	educator	at	City	Charter	High	School,	where	he	has	been	teaching	for
over	7	years.	Joseph	is	also	the	founder	of	Sandbox	Math,	an	online	learning	community	dedicated	to	helping	students	succeed	in	Algebra.	His	site	is	set	apart	by	its	focus	on	fostering	genuine	comprehension	through	step-by-step	understanding	(instead	of	just	getting	the	correct	final	answer),	enabling	learners	to	identify	and	overcome
misunderstandings	and	confidently	take	on	any	test	they	face.	He	received	his	MA	in	Physics	from	Case	Western	Reserve	University	and	his	BA	in	Physics	from	Baldwin	Wallace	University.	This	article	has	been	viewed	511,411	times.	Co-authors:	12	Updated:	April	5,	2025	Views:	511,411	Categories:	Probability	and	Statistics	Print	Send	fan	mail	to
authors	Thanks	to	all	authors	for	creating	a	page	that	has	been	read	511,411	times.	"The	formulas	and	the	references	to	them	helps	researchers	to	use	them	and	to	cite	the	references.	The	solved	examples	help	in	calculating	the	sample	size	easily."..."	more	Share	your	story	Download	Article	Learn	all	the	calculations	you	need	with	our	complete	guide
Download	Article	Scientific	studies	often	rely	on	surveys	distributed	among	a	sample	of	some	total	population.	Your	sample	will	need	to	include	a	certain	number	of	people,	however,	if	you	want	it	to	accurately	reflect	the	conditions	of	the	overall	population	it's	meant	to	represent.	To	calculate	your	necessary	sample	size,	you'll	need	to	determine
several	set	values	and	plug	them	into	an	appropriate	formula.	1	Know	your	population	size.	Population	size	refers	to	the	total	number	of	people	within	your	demographic.	For	larger	studies,	you	can	use	an	approximated	value	instead	of	the	precise	number.[1]	Precision	has	a	greater	statistical	impact	when	you	work	with	a	smaller	group.	For	instance,
if	you	wish	to	perform	a	survey	among	members	of	a	local	organization	or	employees	of	a	small	business,	the	population	size	should	be	accurate	within	a	dozen	or	so	people.[2]	Larger	surveys	allow	for	a	greater	deviance	in	the	actual	population.	For	example,	if	your	demographic	includes	everyone	living	in	the	United	States,	you	could	estimate	the
size	to	roughly	320	million	people,	even	though	the	actual	value	may	vary	by	hundreds	of	thousands.	2	Determine	your	margin	of	error.	Margin	of	error,	also	referred	to	as	"confidence	interval,"	refers	to	the	amount	of	error	you	wish	to	allow	in	your	results.[3]	The	margin	of	error	is	a	percentage	the	indicates	how	close	your	sample	results	will	be	to
the	true	value	of	the	overall	population	discussed	in	your	study.	Smaller	margin	of	errors	will	result	in	more	accurate	answers,	but	choosing	a	smaller	margin	of	error	will	also	require	a	larger	sample.	When	the	results	of	a	survey	are	presented,	the	margin	of	error	usually	appears	as	a	plus	or	minus	percentage.	For	example:	"35%	of	people	agree	with
option	A,	with	a	margin	of	error	of	+/-	5%"	In	this	example,	the	margin	of	error	essentially	indicates	that,	if	the	entire	population	were	asked	the	same	poll	question,	you	are	“confident”	that	somewhere	between	30%	(35	-	5)	and	40%	(35	+	5)	would	agree	with	option	A.	Advertisement	3	Set	your	confidence	level.	Confidence	level	is	closely	related	to
confidence	interval	(margin	of	error).	This	value	measures	your	degree	of	certainty	regarding	how	well	a	sample	represents	the	overall	population	within	your	chosen	margin	of	error.[4]	In	other	words,	choosing	a	confidence	level	of	95%	allows	you	to	claim	that	you	95%	certain	that	your	results	accurately	fall	within	your	chosen	margin	of	error.	A
larger	confidence	level	indicates	a	greater	degree	of	accuracy,	but	it	will	also	require	a	larger	sample.	The	most	common	confidence	levels	are	90%	confident,	95%	confident,	and	99%	confident.	Setting	a	confidence	level	of	95%	for	the	example	stated	in	the	margin	of	error	step	would	mean	that	you	are	95%	certain	that	30%	to	40%	of	the	total
concerned	population	would	agree	with	option	A	of	your	survey.	4	Specify	your	standard	of	deviation.	The	standard	of	deviation	indicates	how	much	variation	you	expect	among	your	responses.[5]	Extreme	answers	are	more	likely	to	be	accurate	than	moderate	results.	Plainly	stated,	if	99%	of	your	survey	responses	answer	"Yes"	and	only	1%	answer
"No,"	the	sample	probably	represents	the	overall	population	very	accurately.	On	the	other	hand,	if	45%	answer	"Yes"	and	55%	answer	"No,"	there	is	a	greater	chance	of	error.	Since	this	value	is	difficult	to	determine	you	give	the	actual	survey,	most	researchers	set	this	value	at	0.5	(50%).	This	is	the	worst	case	scenario	percentage,	so	sticking	with	this
value	will	guarantee	that	your	calculated	sample	size	is	large	enough	to	accurately	represent	the	overall	population	within	your	confidence	interval	and	confidence	level.	5	Find	your	Z-score.	The	Z-score	is	a	constant	value	automatically	set	based	on	your	confidence	level.	It	indicates	the	"standard	normal	score,"	or	the	number	of	standard	deviations
between	any	selected	value	and	the	average/mean	of	the	population.[6]	You	can	calculate	z-scores	by	hand,	look	for	an	online	calculator,	or	find	your	z-score	on	a	z-score	table.	Each	of	these	methods	can	be	fairly	complex,	however.	Since	confidence	levels	are	fairly	standardized,	most	researchers	simply	memorize	the	necessary	z-score	for	the	most
common	confidence	levels:	80%	confidence	=>	1.28	z-score	85%	confidence	=>	1.44	z-score	90%	confidence	=>	1.65	z-score	95%	confidence	=>	1.96	z-score	99%	confidence	=>	2.58	z-score	Advertisement	1	Look	at	the	equation.[7]	If	you	have	a	small	to	moderate	population	and	know	all	of	the	key	values,	you	should	use	the	standard	formula.	The
standard	formula	for	sample	size	is:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	/	1	+	[z2	*	p(1-p)]	/	e2	*	N]	N	=	population	size	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	2	Plug	in	your	values.	Replace	the	variable	placeholders	with	the	numerical	values	that	actually	apply	to	your	specific	survey.	Example:	Determine	the	ideal	survey	size	for	a
population	size	of	425	people.	Use	a	99%	confidence	level,	a	50%	standard	of	deviation,	and	a	5%	margin	of	error.	For	99%	confidence,	you	would	have	a	z-score	of	2.58.	This	means	that:	N	=	425	z	=	2.58	e	=	0.05	p	=	0.5	3	Do	the	math.	Solve	the	equation	using	the	newly	inserted	numerical	values.	The	solution	represents	your	necessary	sample	size.
Example:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	/	1	+	[z2	*	p(1-p)]	/	e2	*	N]	=	[2.582	*	0.5(1-0.5)]	/	0.052	/	1	+	[2.582	*	0.5(1-0.5)]	/	0.052	*	425]	=	[6.6564	*	0.25]	/	0.0025	/	1	+	[6.6564	*	0.25]	/	1.0625]	=	665	/	2.5663	=	259.39(final	answer)	Advertisement	1	Examine	the	formula.[8]	If	you	have	a	very	large	population	or	an	unknown	one,	you'll	need	to	use	a
secondary	formula.	If	you	still	have	values	for	the	remainder	of	the	variables,	use	the	equation:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	Note	that	this	equation	is	merely	the	top	half	of	the	full	formula.	2	Plug	your	values	into	the	equation.	Replace	each	variable	placeholder	with	the	numerical	values
chosen	for	your	survey.	Example:	Determine	the	necessary	survey	size	for	an	unknown	population	with	a	90%	confidence	level,	50%	standard	of	deviation,	a	3%	margin	of	error.	For	90%	confidence,	use	the	z-score	would	be	1.65.	This	means	that:	z	=	1.65	e	=	0.03	p	=	0.5	3	Do	the	math.	After	plugging	you	numbers	into	the	formula,	solve	the
equation.	Your	answer	will	indicate	your	necessary	sample	size.	Example:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	=	[1.652	*	0.5(1-0.5)]	/	0.032	=	[2.7225	*	0.25]	/	0.0009	=	0.6806	/	0.0009	=	756.22	(final	answer)	Advertisement	1	Look	at	the	formula.	Slovin's	formula	is	a	very	general	equation	used	when	you	can	estimate	the	population	but	have	no	idea
about	how	a	certain	population	behaves.	The	formula	is	described	as:[9]	Sample	Size	=	N	/	(1	+	N*e2)	N	=	population	size	e	=	margin	of	error	Note	that	this	is	the	least	accurate	formula	and,	as	such,	the	least	ideal.	You	should	only	use	this	if	circumstances	prevent	you	from	determining	an	appropriate	standard	of	deviation	and/or	confidence	level
(thereby	preventing	you	from	determining	your	z-score,	as	well).	2	Plug	in	the	numbers.	Replace	each	variable	placeholder	with	the	numerical	values	that	apply	specifically	to	your	survey.	Example:	Calculate	the	necessary	survey	size	for	a	population	of	240,	allowing	for	a	4%	margin	of	error.	This	means	that:	3	Do	the	math.	Solve	the	equation	using
your	survey-specific	numbers.	The	answer	you	arrive	at	should	be	your	necessary	survey	size.[10]	Example:	Sample	Size	=	N	/	(1	+	N*e2)	=	240	/	(1	+	240	*	0.042)	=	240	/	(1	+	240	*	0.0016)	=	240	/	(1	+	0.384}	=	240	/	(1.384)	=	173.41	(final	answer)	Advertisement	Add	New	Question	Question	If	the	total	population	size	is	not	given	in	the	problem,
what	formula	will	apply?	If	the	population	size	is	not	given,	then	a	t-distribution	formula	is	applicable.	Question	What	is	t-	distribution	formula	?	The	t-distribution	formula	can	be	used	to	get	the	mean	of	a	normally	distributed	population.	Question	What	is	the	name	of	the	sample	size	formula?	The	sample	size	formula	is	also	known	as	Cochran's
formula,	named	after	the	person	who	developed	it.	Ask	a	Question	Advertisement	↑	This	article	was	reviewed	by	Joseph	Meyer.	Joseph	Meyer	is	a	High	School	Math	Teacher	based	in	Pittsburgh,	Pennsylvania.	He	is	an	educator	at	City	Charter	High	School,	where	he	has	been	teaching	for	over	7	years.	Joseph	is	also	the	founder	of	Sandbox	Math,	an
online	learning	community	dedicated	to	helping	students	succeed	in	Algebra.	His	site	is	set	apart	by	its	focus	on	fostering	genuine	comprehension	through	step-by-step	understanding	(instead	of	just	getting	the	correct	final	answer),	enabling	learners	to	identify	and	overcome	misunderstandings	and	confidently	take	on	any	test	they	face.	He	received
his	MA	in	Physics	from	Case	Western	Reserve	University	and	his	BA	in	Physics	from	Baldwin	Wallace	University.	This	article	has	been	viewed	511,411	times.	Co-authors:	12	Updated:	April	5,	2025	Views:	511,411	Categories:	Probability	and	Statistics	Print	Send	fan	mail	to	authors	Thanks	to	all	authors	for	creating	a	page	that	has	been	read	511,411
times.	"The	formulas	and	the	references	to	them	helps	researchers	to	use	them	and	to	cite	the	references.	The	solved	examples	help	in	calculating	the	sample	size	easily."..."	more	Share	your	story	Download	Article	Learn	all	the	calculations	you	need	with	our	complete	guide	Download	Article	Scientific	studies	often	rely	on	surveys	distributed	among	a
sample	of	some	total	population.	Your	sample	will	need	to	include	a	certain	number	of	people,	however,	if	you	want	it	to	accurately	reflect	the	conditions	of	the	overall	population	it's	meant	to	represent.	To	calculate	your	necessary	sample	size,	you'll	need	to	determine	several	set	values	and	plug	them	into	an	appropriate	formula.	1	Know	your
population	size.	Population	size	refers	to	the	total	number	of	people	within	your	demographic.	For	larger	studies,	you	can	use	an	approximated	value	instead	of	the	precise	number.[1]	Precision	has	a	greater	statistical	impact	when	you	work	with	a	smaller	group.	For	instance,	if	you	wish	to	perform	a	survey	among	members	of	a	local	organization	or
employees	of	a	small	business,	the	population	size	should	be	accurate	within	a	dozen	or	so	people.[2]	Larger	surveys	allow	for	a	greater	deviance	in	the	actual	population.	For	example,	if	your	demographic	includes	everyone	living	in	the	United	States,	you	could	estimate	the	size	to	roughly	320	million	people,	even	though	the	actual	value	may	vary	by
hundreds	of	thousands.	2	Determine	your	margin	of	error.	Margin	of	error,	also	referred	to	as	"confidence	interval,"	refers	to	the	amount	of	error	you	wish	to	allow	in	your	results.[3]	The	margin	of	error	is	a	percentage	the	indicates	how	close	your	sample	results	will	be	to	the	true	value	of	the	overall	population	discussed	in	your	study.	Smaller
margin	of	errors	will	result	in	more	accurate	answers,	but	choosing	a	smaller	margin	of	error	will	also	require	a	larger	sample.	When	the	results	of	a	survey	are	presented,	the	margin	of	error	usually	appears	as	a	plus	or	minus	percentage.	For	example:	"35%	of	people	agree	with	option	A,	with	a	margin	of	error	of	+/-	5%"	In	this	example,	the	margin
of	error	essentially	indicates	that,	if	the	entire	population	were	asked	the	same	poll	question,	you	are	“confident”	that	somewhere	between	30%	(35	-	5)	and	40%	(35	+	5)	would	agree	with	option	A.	Advertisement	3	Set	your	confidence	level.	Confidence	level	is	closely	related	to	confidence	interval	(margin	of	error).	This	value	measures	your	degree	of
certainty	regarding	how	well	a	sample	represents	the	overall	population	within	your	chosen	margin	of	error.[4]	In	other	words,	choosing	a	confidence	level	of	95%	allows	you	to	claim	that	you	95%	certain	that	your	results	accurately	fall	within	your	chosen	margin	of	error.	A	larger	confidence	level	indicates	a	greater	degree	of	accuracy,	but	it	will	also
require	a	larger	sample.	The	most	common	confidence	levels	are	90%	confident,	95%	confident,	and	99%	confident.	Setting	a	confidence	level	of	95%	for	the	example	stated	in	the	margin	of	error	step	would	mean	that	you	are	95%	certain	that	30%	to	40%	of	the	total	concerned	population	would	agree	with	option	A	of	your	survey.	4	Specify	your
standard	of	deviation.	The	standard	of	deviation	indicates	how	much	variation	you	expect	among	your	responses.[5]	Extreme	answers	are	more	likely	to	be	accurate	than	moderate	results.	Plainly	stated,	if	99%	of	your	survey	responses	answer	"Yes"	and	only	1%	answer	"No,"	the	sample	probably	represents	the	overall	population	very	accurately.	On
the	other	hand,	if	45%	answer	"Yes"	and	55%	answer	"No,"	there	is	a	greater	chance	of	error.	Since	this	value	is	difficult	to	determine	you	give	the	actual	survey,	most	researchers	set	this	value	at	0.5	(50%).	This	is	the	worst	case	scenario	percentage,	so	sticking	with	this	value	will	guarantee	that	your	calculated	sample	size	is	large	enough	to
accurately	represent	the	overall	population	within	your	confidence	interval	and	confidence	level.	5	Find	your	Z-score.	The	Z-score	is	a	constant	value	automatically	set	based	on	your	confidence	level.	It	indicates	the	"standard	normal	score,"	or	the	number	of	standard	deviations	between	any	selected	value	and	the	average/mean	of	the	population.[6]
You	can	calculate	z-scores	by	hand,	look	for	an	online	calculator,	or	find	your	z-score	on	a	z-score	table.	Each	of	these	methods	can	be	fairly	complex,	however.	Since	confidence	levels	are	fairly	standardized,	most	researchers	simply	memorize	the	necessary	z-score	for	the	most	common	confidence	levels:	80%	confidence	=>	1.28	z-score	85%
confidence	=>	1.44	z-score	90%	confidence	=>	1.65	z-score	95%	confidence	=>	1.96	z-score	99%	confidence	=>	2.58	z-score	Advertisement	1	Look	at	the	equation.[7]	If	you	have	a	small	to	moderate	population	and	know	all	of	the	key	values,	you	should	use	the	standard	formula.	The	standard	formula	for	sample	size	is:	Sample	Size	=	[z2	*	p(1-p)]	/
e2	/	1	+	[z2	*	p(1-p)]	/	e2	*	N]	N	=	population	size	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	2	Plug	in	your	values.	Replace	the	variable	placeholders	with	the	numerical	values	that	actually	apply	to	your	specific	survey.	Example:	Determine	the	ideal	survey	size	for	a	population	size	of	425	people.	Use	a	99%	confidence	level,	a	50%
standard	of	deviation,	and	a	5%	margin	of	error.	For	99%	confidence,	you	would	have	a	z-score	of	2.58.	This	means	that:	N	=	425	z	=	2.58	e	=	0.05	p	=	0.5	3	Do	the	math.	Solve	the	equation	using	the	newly	inserted	numerical	values.	The	solution	represents	your	necessary	sample	size.	Example:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	/	1	+	[z2	*	p(1-p)]	/	e2	*
N]	=	[2.582	*	0.5(1-0.5)]	/	0.052	/	1	+	[2.582	*	0.5(1-0.5)]	/	0.052	*	425]	=	[6.6564	*	0.25]	/	0.0025	/	1	+	[6.6564	*	0.25]	/	1.0625]	=	665	/	2.5663	=	259.39(final	answer)	Advertisement	1	Examine	the	formula.[8]	If	you	have	a	very	large	population	or	an	unknown	one,	you'll	need	to	use	a	secondary	formula.	If	you	still	have	values	for	the	remainder	of	the
variables,	use	the	equation:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	Note	that	this	equation	is	merely	the	top	half	of	the	full	formula.	2	Plug	your	values	into	the	equation.	Replace	each	variable	placeholder	with	the	numerical	values	chosen	for	your	survey.	Example:	Determine	the	necessary	survey	size
for	an	unknown	population	with	a	90%	confidence	level,	50%	standard	of	deviation,	a	3%	margin	of	error.	For	90%	confidence,	use	the	z-score	would	be	1.65.	This	means	that:	z	=	1.65	e	=	0.03	p	=	0.5	3	Do	the	math.	After	plugging	you	numbers	into	the	formula,	solve	the	equation.	Your	answer	will	indicate	your	necessary	sample	size.	Example:
Sample	Size	=	[z2	*	p(1-p)]	/	e2	=	[1.652	*	0.5(1-0.5)]	/	0.032	=	[2.7225	*	0.25]	/	0.0009	=	0.6806	/	0.0009	=	756.22	(final	answer)	Advertisement	1	Look	at	the	formula.	Slovin's	formula	is	a	very	general	equation	used	when	you	can	estimate	the	population	but	have	no	idea	about	how	a	certain	population	behaves.	The	formula	is	described	as:[9]
Sample	Size	=	N	/	(1	+	N*e2)	N	=	population	size	e	=	margin	of	error	Note	that	this	is	the	least	accurate	formula	and,	as	such,	the	least	ideal.	You	should	only	use	this	if	circumstances	prevent	you	from	determining	an	appropriate	standard	of	deviation	and/or	confidence	level	(thereby	preventing	you	from	determining	your	z-score,	as	well).	2	Plug	in
the	numbers.	Replace	each	variable	placeholder	with	the	numerical	values	that	apply	specifically	to	your	survey.	Example:	Calculate	the	necessary	survey	size	for	a	population	of	240,	allowing	for	a	4%	margin	of	error.	This	means	that:	3	Do	the	math.	Solve	the	equation	using	your	survey-specific	numbers.	The	answer	you	arrive	at	should	be	your
necessary	survey	size.[10]	Example:	Sample	Size	=	N	/	(1	+	N*e2)	=	240	/	(1	+	240	*	0.042)	=	240	/	(1	+	240	*	0.0016)	=	240	/	(1	+	0.384}	=	240	/	(1.384)	=	173.41	(final	answer)	Advertisement	Add	New	Question	Question	If	the	total	population	size	is	not	given	in	the	problem,	what	formula	will	apply?	If	the	population	size	is	not	given,	then	a	t-
distribution	formula	is	applicable.	Question	What	is	t-	distribution	formula	?	The	t-distribution	formula	can	be	used	to	get	the	mean	of	a	normally	distributed	population.	Question	What	is	the	name	of	the	sample	size	formula?	The	sample	size	formula	is	also	known	as	Cochran's	formula,	named	after	the	person	who	developed	it.	Ask	a	Question
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use	them	and	to	cite	the	references.	The	solved	examples	help	in	calculating	the	sample	size	easily."..."	more	Share	your	story	Skip	to	contentDetermining	the	right	sample	size	is	critical	for	ensuring	your	data	is	accurate,	representative,	and	reliable.	A	proper	sample	size	minimizes	errors,	saves	resources,	and	supports	effective	decision-making.
Whether	you’re	conducting	surveys,	quality	control,	or	scientific	research,	our	Sample	Size	Calculator	simplifies	the	process.Selecting	the	correct	sample	size	is	vital	for	meaningful	results.	Here’s	why	it	matters:Accuracy:	Ensures	results	are	statistically	significant	and	representative	of	the	population.Reduced	Bias:	Minimizes	the	likelihood	of	skewed
or	unreliable	data.Resource	Efficiency:	Prevents	wasting	time	and	money	on	overly	large	samples	while	ensuring	small	samples	aren’t	misleading.Confident	Decisions:	Helps	stakeholders	trust	the	results	and	insights	drawn	from	your	data.How	to	Calculate	Sample	SizeSample	size	is	determined	using	several	key	factors:Population	Size:	The	total
number	of	individuals	in	the	group	you’re	studying.Example:	10,000	employees	in	a	company.Margin	of	Error	(Confidence	Interval):	The	range	within	which	the	true	population	parameter	is	expected	to	fall.Confidence	Level:	The	probability	that	the	true	population	parameter	falls	within	the	margin	of	error.Common	levels:	90%,	95%,	or	99%.Standard
Deviation	(or	Variability):	The	expected	variation	in	the	population.Example:	A	population	with	high	variability	requires	a	larger	sample	size.Z-Score:	The	number	of	standard	deviations	corresponding	to	the	desired	confidence	level.90%	confidence	=	1.645,	95%	confidence	=	1.96,	99%	confidence	=	2.576.The	formula	for	sample	size	is:n	=	(Z²	×	p	×
(1-p))	÷	E²Where:n	=	Sample	sizeZ	=	Z-score	corresponding	to	confidence	levelp	=	Estimated	proportion	(variability)E	=	Margin	of	errorDon’t	worry	about	the	math—our	calculator	does	it	all	for	you.Features	of	Our	Sample	Size	CalculatorOur	Sample	Size	Calculator	is	designed	to	make	the	process	simple	and	accurate.	Here’s	what	it
includes:Customizable	Inputs:	Enter	population	size,	confidence	level,	margin	of	error,	and	variability.Instant	Results:	Quickly	calculate	the	required	sample	size	for	your	study.Adjustable	Settings:	Test	different	scenarios	by	adjusting	key	parameters.Guided	Recommendations:	Offers	suggestions	for	commonly	used	settings,	such	as	95%	confidence
level	and	5%	margin	of	error.Advanced	Options:	Allows	for	finite	population	corrections	for	small	sample	groups.When	to	Use	Our	Sample	Size	CalculatorSurveys:	Determine	how	many	responses	you	need	for	accurate	results.Quality	Control:	Assess	the	number	of	samples	required	for	effective	inspection.Market	Research:	Analyze	trends	and
preferences	with	confidence.Scientific	Studies:	Plan	experiments	to	ensure	statistical	reliability.Frequently	Asked	Questions	About	Sample	SizeWhat	happens	if	I	choose	too	small	a	sample	size?A	small	sample	size	increases	the	margin	of	error,	making	results	less	reliable	and	representative	of	the	population.What	is	the	finite	population	correction
factor?When	the	population	size	is	small,	this	adjustment	reduces	the	required	sample	size	while	maintaining	accuracy.How	do	I	estimate	variability	(proportion)?If	unknown,	use	50%	(0.5)	as	a	conservative	estimate,	as	it	maximizes	sample	size	for	the	highest	variability.Can	I	calculate	sample	size	for	different	confidence	levels?Yes,	you	can	select
confidence	levels	like	90%,	95%,	or	99%	based	on	your	specific	needs.Do	I	always	need	to	know	the	population	size?For	very	large	populations,	you	can	assume	an	infinite	population,	as	population	size	has	minimal	impact.Why	Use	Our	Sample	Size	Calculator?Our	calculator	simplifies	the	complex	process	of	determining	the	correct	sample	size,
ensuring	your	data	is	accurate	and	actionable.	Whether	you’re	a	researcher,	quality	control	manager,	or	business	analyst,	it	offers:Accurate	calculations	based	on	your	unique	requirements.Easy-to-use	input	fields	and	adjustable	parameters.Confidence	in	your	data	and	the	decisions	it	supports.Start	using	our	Sample	Size	Calculator	today	to	ensure
your	data-driven	projects	are	efficient,	effective,	and	reliable.	When	conducting	surveys,	polls,	or	research	studies,	determining	the	correct	sample	size	is	crucial	to	obtaining	reliable	and	valid	results.	Using	too	few	participants	can	lead	to	inaccurate	conclusions,	while	an	unnecessarily	large	sample	wastes	time	and	resources.	Our	Sample	Size
Calculator	is	designed	to	help	you	find	the	perfect	sample	size	based	on	your	survey	parameters	with	ease.	The	sample	size	is	the	number	of	observations	or	respondents	needed	in	a	survey	or	experiment	to	represent	the	entire	population	accurately.	It’s	a	key	concept	in	statistics	and	research	methodology,	ensuring	that	your	findings	reflect	the
broader	group	you’re	studying	without	bias.Accuracy:	A	correctly	calculated	sample	size	increases	the	likelihood	your	results	will	closely	mirror	the	true	population	characteristics.Cost-Effective:	Avoid	over-sampling	and	save	time,	money,	and	effort.Statistical	Validity:	Proper	sample	sizes	allow	you	to	detect	meaningful	differences	and	avoid	false
conclusions.Confidence	&	Margin	of	Error:	Sample	size	calculation	balances	confidence	level	(certainty	of	your	results)	and	margin	of	error	(range	your	result	may	vary).Our	calculator	takes	into	account	four	essential	parameters:Confidence	Level:This	reflects	how	confident	you	want	to	be	in	your	results	(e.g.,	90%,	95%,	98%,	99%).	The	higher	the
confidence,	the	larger	the	sample	needed.Margin	of	Error	(Confidence	Interval):The	range	in	which	you	expect	the	true	population	parameter	to	lie.	Smaller	margins	require	bigger	samples.Population	Size:Total	number	of	individuals	in	the	group	you’re	studying.	If	unknown	or	very	large,	leave	blank	or	enter	zero.Response	Distribution:The	estimated
variability	in	your	responses,	usually	50%	if	unknown,	as	it	provides	the	most	conservative	sample	size.Select	your	desired	Confidence	Level	from	the	dropdown	(default	95%).Enter	the	Margin	of	Error	as	a	percentage	(default	5%).Input	your	Population	Size	if	known;	otherwise	leave	blank	for	infinite	population.Enter	the	Response	Distribution
percentage	(default	50%).Click	Calculate.The	required	sample	size	will	display	below	along	with	the	current	date/time	and	user	info.To	reset,	click	the	Reset	button.Imagine	you	want	to	survey	a	town	of	10,000	people	with	a	95%	confidence	level,	a	5%	margin	of	error,	and	assume	a	50%	response	distribution:Confidence	Level:	95%Margin	of	Error:
5%Population	Size:	10,000Response	Distribution:	50%Using	the	calculator:The	sample	size	required	would	be	370	respondents.This	means	surveying	370	people	will	provide	results	that	are	representative	of	the	entire	population	with	95%	confidence	and	a	margin	of	error	of	±5%.This	value	determines	how	sure	you	can	be	about	your	results.	Typical
levels:90%:	Lower	confidence,	smaller	sample	size95%:	Most	common,	balance	of	precision	and	effort98%-99%:	High	confidence,	requires	larger	samplesDefines	the	acceptable	range	of	error:1%	–	3%:	Very	precise,	large	sample	needed5%:	Standard	for	most	surveys10%	or	more:	Less	precise,	smaller	sample	sizeIf	you’re	surveying	a	small,	known
group,	population	size	impacts	sample	size.	For	large	or	infinite	populations,	the	sample	size	stabilizes	and	doesn’t	increase	much	beyond	a	certain	point.If	you	expect	a	50/50	split	in	answers,	use	50%	for	maximum	sample	size	calculation.	For	skewed	responses,	adjust	accordingly.Fast	and	Accurate:	Instantly	calculates	sample	size	with	formulas	used
by	statisticians.User-Friendly	Interface:	Easy	input	fields	and	clear	output.Customizable:	Adjust	key	parameters	to	suit	your	research.Helpful	Meta	Information:	Current	date/time	and	user	details	for	record	keeping.Supports	Unknown	Populations:	Calculates	accurately	for	infinite	populations.It’s	the	number	of	respondents	needed	to	represent	a
population	accurately.It	ensures	your	research	results	are	valid	and	generalizable.Higher	confidence	and	smaller	error	require	bigger	samples.Leave	it	blank	or	zero;	the	calculator	assumes	an	infinite	population.It	reflects	the	variability	of	responses,	with	50%	being	the	most	conservative	estimate.Yes,	this	calculator	works	for	surveys,	polls,	and
studies.It	uses	standard	statistical	formulas	trusted	in	the	research	field.Select	99%	from	the	dropdown;	the	sample	size	will	increase	accordingly.Depends	on	your	research	needs;	high	error	reduces	precision.Not	always;	beyond	a	certain	size,	sample	size	stabilizes.Either	the	population	is	unknown	or	inputs	are	invalid.Compare	with	the	calculator’s
result	for	your	parameters.It’s	primarily	for	quantitative	studies	requiring	statistical	validity.It	represents	maximum	variability	in	responses.It	clears	all	inputs	to	let	you	start	fresh.You	can	manually	save	or	screenshot	the	results	shown.Yes,	it	works	smoothly	on	smartphones	and	tablets.It	uses	the	standard	formula	for	sample	size	calculation	with
finite	or	infinite	population	correction.Yes,	simply	change	inputs	and	recalculate.You	should	calculate	each	population	separately	for	accuracy.Our	Sample	Size	Calculator	is	an	essential	tool	for	anyone	looking	to	conduct	surveys	or	research	studies	with	reliable,	statistically	valid	results.	It	simplifies	the	complex	calculations	into	a	user-friendly
interface,	saving	you	time	and	enhancing	your	research	quality.Use	this	tool	to	optimize	your	data	collection,	ensure	confidence	in	your	results,	and	avoid	costly	mistakes	due	to	under-	or	over-sampling.	Start	calculating	your	sample	size	today	and	take	the	guesswork	out	of	research	planning!	You	can	use	this	free	sample	size	calculator	to	determine
the	sample	size	of	a	given	survey	per	the	sample	proportion,	margin	of	error,	and	required	confidence	level.You	can	calculate	the	sample	size	in	five	simple	steps:Choose	the	required	confidence	level	from	the	dropdown	menuInput	the	margin	of	errorInput	the	proportion	of	the	total	population	(%)If	required,	specify	the	population	sizeClick	on	the
"Calculate"	button	to	generate	the	results.The	sample	size	of	a	survey	is	the	total	number	of	complete	responses	that	were	received	during	the	survey	process.	It	is	referred	to	as	a	sample	because	it	does	not	include	the	full	target	population;	it	represents	a	selection	of	that	population.	For	example,	many	studies	involve	random	sampling	by	which	a
selection	of	a	target	population	is	randomly	asked	to	complete	a	survey.Some	basic	terms	are	of	interest	when	calculating	sample	size.	These	are	as	follows:Confidence	level:	The	level	of	confidence	of	a	sample	is	expressed	as	a	percentage	and	describes	the	extent	to	which	you	can	be	sure	it	is	representative	of	the	target	population;	that	is,	how
frequently	the	true	percentage	of	the	population	who	would	select	a	response	lies	within	the	confidence	interval.	For	example,	if	you	have	a	confidence	level	of	90%,	if	you	were	to	conduct	the	survey	100	times,	the	survey	would	yield	the	exact	same	results	90	times	out	of	those	100	times.Margin	of	Error:	Margin	of	error	is	also	measured	in
percentage	terms.	It	indicates	the	extent	to	which	the	outputs	of	the	sample	population	are	reflective	of	the	overall	population.	The	lower	the	margin	of	error,	the	nearer	the	researcher	is	to	having	an	accurate	response	at	a	given	confidence	level.	To	determine	the	margin	of	error,	take	a	look	at	our	margin	of	error	calculator.Percentage	of	population
selecting	a	given	choice:	The	accuracy	of	the	research	outputs	also	varies	according	to	the	percentage	of	the	sample	that	chooses	a	given	response.	If	98%	of	the	population	select	"Yes"	and	2%	select	"No,"	there	is	a	low	chance	of	error.	However,	if	35%	of	the	population	select	"Yes"	and	65%	select	"No",	there	is	a	higher	chance	an	error	will	be	made,
regardless	of	the	sample	size.	When	selecting	the	sample	size	required	for	a	given	level	of	accuracy,	researchers	should	use	the	worst-case	percentage;	i.e.,	50%.Population	Size:	The	population	size	is	the	total	number	of	people	in	the	target	population.	For	example,	if	you	were	performing	research	that	was	based	on	the	people	living	in	the	UK,	the
full	population	would	be	approximately	66	million.	Likewise,	if	you	were	conducting	research	on	an	organization,	the	total	size	of	the	population	would	be	the	number	of	employees	who	work	for	that	organization.Sample	Size	FormulaThe	Sample	Size	Calculator	uses	the	following	formulas:1.	n	=	z2	*	p	*	(1	-	p)	/	e22.	n	(with	finite	population	correction)
=	[z2	*	p	*	(1	-	p)	/	e2]	/	[1	+	(z2	*	p	*	(1	-	p)	/	(e2	*	N))]Where:n		is	the	sample	size,z		is	the	z-score	associated	with	a	level	of	confidence,p		is	the	sample	proportion,	expressed	as	a	decimal,e		is	the	margin	of	error,	expressed	as	a	decimal,N	is	the	population	size.Example	of	a	Sample	Size	Calculation:			Let's	say	we	want	to	calculate	the	proportion	of
patients	who	have	been	discharged	from	a	given	hospital	who	are	happy	with	the	level	of	care	they	received	while	hospitalized	at	a	90%	confidence	level	of	the	proportion	within	4%.	What	sample	size	would	we	require?The	sample	size	(n)	can	be	calculated	using	the	following	formula:n	=	z2	*	p	*	(1	-	p)	/	e2where	z	=	1.645	for	a	confidence	level	(α)	of
90%,	p	=	proportion	(expressed	as	a	decimal),	e	=	margin	of	error.z	=	1.645,	p	=	0.5,	e	=	0.04n	=	1.6452	*	0.5	*	(1	-	0.5)	/	0.042n	=	0.6765	/	0.0016	=	422.816n	≈	423	patients.Desired	Confidence	LevelZ-
Score70%1.0475%1.1580%1.2885%1.4490%1.64591%1.7092%1.7593%1.8194%1.8895%1.9696%2.0597%2.1798%2.3399%2.57699.5%2.80799.9%3.2999.99%3.89Reference:	Daniel	WW	(1999).	Biostatistics:	A	Foundation	for	Analysis	in	the	Health	Sciences.	7th	edition.	New	York:	John	Wiley	&	Sons.You	may	also	be	interested	in	our	Effect	Size
(Cohen's	d)	Calculator	or	Relative	Risk	Calculator	Download	Article	Learn	all	the	calculations	you	need	with	our	complete	guide	Download	Article	Scientific	studies	often	rely	on	surveys	distributed	among	a	sample	of	some	total	population.	Your	sample	will	need	to	include	a	certain	number	of	people,	however,	if	you	want	it	to	accurately	reflect	the
conditions	of	the	overall	population	it's	meant	to	represent.	To	calculate	your	necessary	sample	size,	you'll	need	to	determine	several	set	values	and	plug	them	into	an	appropriate	formula.	1	Know	your	population	size.	Population	size	refers	to	the	total	number	of	people	within	your	demographic.	For	larger	studies,	you	can	use	an	approximated	value
instead	of	the	precise	number.[1]	Precision	has	a	greater	statistical	impact	when	you	work	with	a	smaller	group.	For	instance,	if	you	wish	to	perform	a	survey	among	members	of	a	local	organization	or	employees	of	a	small	business,	the	population	size	should	be	accurate	within	a	dozen	or	so	people.[2]	Larger	surveys	allow	for	a	greater	deviance	in
the	actual	population.	For	example,	if	your	demographic	includes	everyone	living	in	the	United	States,	you	could	estimate	the	size	to	roughly	320	million	people,	even	though	the	actual	value	may	vary	by	hundreds	of	thousands.	2	Determine	your	margin	of	error.	Margin	of	error,	also	referred	to	as	"confidence	interval,"	refers	to	the	amount	of	error
you	wish	to	allow	in	your	results.[3]	The	margin	of	error	is	a	percentage	the	indicates	how	close	your	sample	results	will	be	to	the	true	value	of	the	overall	population	discussed	in	your	study.	Smaller	margin	of	errors	will	result	in	more	accurate	answers,	but	choosing	a	smaller	margin	of	error	will	also	require	a	larger	sample.	When	the	results	of	a
survey	are	presented,	the	margin	of	error	usually	appears	as	a	plus	or	minus	percentage.	For	example:	"35%	of	people	agree	with	option	A,	with	a	margin	of	error	of	+/-	5%"	In	this	example,	the	margin	of	error	essentially	indicates	that,	if	the	entire	population	were	asked	the	same	poll	question,	you	are	“confident”	that	somewhere	between	30%	(35	-
5)	and	40%	(35	+	5)	would	agree	with	option	A.	Advertisement	3	Set	your	confidence	level.	Confidence	level	is	closely	related	to	confidence	interval	(margin	of	error).	This	value	measures	your	degree	of	certainty	regarding	how	well	a	sample	represents	the	overall	population	within	your	chosen	margin	of	error.[4]	In	other	words,	choosing	a
confidence	level	of	95%	allows	you	to	claim	that	you	95%	certain	that	your	results	accurately	fall	within	your	chosen	margin	of	error.	A	larger	confidence	level	indicates	a	greater	degree	of	accuracy,	but	it	will	also	require	a	larger	sample.	The	most	common	confidence	levels	are	90%	confident,	95%	confident,	and	99%	confident.	Setting	a	confidence
level	of	95%	for	the	example	stated	in	the	margin	of	error	step	would	mean	that	you	are	95%	certain	that	30%	to	40%	of	the	total	concerned	population	would	agree	with	option	A	of	your	survey.	4	Specify	your	standard	of	deviation.	The	standard	of	deviation	indicates	how	much	variation	you	expect	among	your	responses.[5]	Extreme	answers	are
more	likely	to	be	accurate	than	moderate	results.	Plainly	stated,	if	99%	of	your	survey	responses	answer	"Yes"	and	only	1%	answer	"No,"	the	sample	probably	represents	the	overall	population	very	accurately.	On	the	other	hand,	if	45%	answer	"Yes"	and	55%	answer	"No,"	there	is	a	greater	chance	of	error.	Since	this	value	is	difficult	to	determine	you
give	the	actual	survey,	most	researchers	set	this	value	at	0.5	(50%).	This	is	the	worst	case	scenario	percentage,	so	sticking	with	this	value	will	guarantee	that	your	calculated	sample	size	is	large	enough	to	accurately	represent	the	overall	population	within	your	confidence	interval	and	confidence	level.	5	Find	your	Z-score.	The	Z-score	is	a	constant
value	automatically	set	based	on	your	confidence	level.	It	indicates	the	"standard	normal	score,"	or	the	number	of	standard	deviations	between	any	selected	value	and	the	average/mean	of	the	population.[6]	You	can	calculate	z-scores	by	hand,	look	for	an	online	calculator,	or	find	your	z-score	on	a	z-score	table.	Each	of	these	methods	can	be	fairly
complex,	however.	Since	confidence	levels	are	fairly	standardized,	most	researchers	simply	memorize	the	necessary	z-score	for	the	most	common	confidence	levels:	80%	confidence	=>	1.28	z-score	85%	confidence	=>	1.44	z-score	90%	confidence	=>	1.65	z-score	95%	confidence	=>	1.96	z-score	99%	confidence	=>	2.58	z-score	Advertisement	1	Look
at	the	equation.[7]	If	you	have	a	small	to	moderate	population	and	know	all	of	the	key	values,	you	should	use	the	standard	formula.	The	standard	formula	for	sample	size	is:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	/	1	+	[z2	*	p(1-p)]	/	e2	*	N]	N	=	population	size	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	2	Plug	in	your	values.	Replace	the	variable
placeholders	with	the	numerical	values	that	actually	apply	to	your	specific	survey.	Example:	Determine	the	ideal	survey	size	for	a	population	size	of	425	people.	Use	a	99%	confidence	level,	a	50%	standard	of	deviation,	and	a	5%	margin	of	error.	For	99%	confidence,	you	would	have	a	z-score	of	2.58.	This	means	that:	N	=	425	z	=	2.58	e	=	0.05	p	=	0.5
3	Do	the	math.	Solve	the	equation	using	the	newly	inserted	numerical	values.	The	solution	represents	your	necessary	sample	size.	Example:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	/	1	+	[z2	*	p(1-p)]	/	e2	*	N]	=	[2.582	*	0.5(1-0.5)]	/	0.052	/	1	+	[2.582	*	0.5(1-0.5)]	/	0.052	*	425]	=	[6.6564	*	0.25]	/	0.0025	/	1	+	[6.6564	*	0.25]	/	1.0625]	=	665	/	2.5663	=
259.39(final	answer)	Advertisement	1	Examine	the	formula.[8]	If	you	have	a	very	large	population	or	an	unknown	one,	you'll	need	to	use	a	secondary	formula.	If	you	still	have	values	for	the	remainder	of	the	variables,	use	the	equation:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	Note	that	this	equation	is
merely	the	top	half	of	the	full	formula.	2	Plug	your	values	into	the	equation.	Replace	each	variable	placeholder	with	the	numerical	values	chosen	for	your	survey.	Example:	Determine	the	necessary	survey	size	for	an	unknown	population	with	a	90%	confidence	level,	50%	standard	of	deviation,	a	3%	margin	of	error.	For	90%	confidence,	use	the	z-score
would	be	1.65.	This	means	that:	z	=	1.65	e	=	0.03	p	=	0.5	3	Do	the	math.	After	plugging	you	numbers	into	the	formula,	solve	the	equation.	Your	answer	will	indicate	your	necessary	sample	size.	Example:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	=	[1.652	*	0.5(1-0.5)]	/	0.032	=	[2.7225	*	0.25]	/	0.0009	=	0.6806	/	0.0009	=	756.22	(final	answer)	Advertisement	1
Look	at	the	formula.	Slovin's	formula	is	a	very	general	equation	used	when	you	can	estimate	the	population	but	have	no	idea	about	how	a	certain	population	behaves.	The	formula	is	described	as:[9]	Sample	Size	=	N	/	(1	+	N*e2)	N	=	population	size	e	=	margin	of	error	Note	that	this	is	the	least	accurate	formula	and,	as	such,	the	least	ideal.	You	should
only	use	this	if	circumstances	prevent	you	from	determining	an	appropriate	standard	of	deviation	and/or	confidence	level	(thereby	preventing	you	from	determining	your	z-score,	as	well).	2	Plug	in	the	numbers.	Replace	each	variable	placeholder	with	the	numerical	values	that	apply	specifically	to	your	survey.	Example:	Calculate	the	necessary	survey
size	for	a	population	of	240,	allowing	for	a	4%	margin	of	error.	This	means	that:	3	Do	the	math.	Solve	the	equation	using	your	survey-specific	numbers.	The	answer	you	arrive	at	should	be	your	necessary	survey	size.[10]	Example:	Sample	Size	=	N	/	(1	+	N*e2)	=	240	/	(1	+	240	*	0.042)	=	240	/	(1	+	240	*	0.0016)	=	240	/	(1	+	0.384}	=	240	/	(1.384)	=
173.41	(final	answer)	Advertisement	Add	New	Question	Question	If	the	total	population	size	is	not	given	in	the	problem,	what	formula	will	apply?	If	the	population	size	is	not	given,	then	a	t-distribution	formula	is	applicable.	Question	What	is	t-	distribution	formula	?	The	t-distribution	formula	can	be	used	to	get	the	mean	of	a	normally	distributed
population.	Question	What	is	the	name	of	the	sample	size	formula?	The	sample	size	formula	is	also	known	as	Cochran's	formula,	named	after	the	person	who	developed	it.	Ask	a	Question	Advertisement	↑	This	article	was	reviewed	by	Joseph	Meyer.	Joseph	Meyer	is	a	High	School	Math	Teacher	based	in	Pittsburgh,	Pennsylvania.	He	is	an	educator	at
City	Charter	High	School,	where	he	has	been	teaching	for	over	7	years.	Joseph	is	also	the	founder	of	Sandbox	Math,	an	online	learning	community	dedicated	to	helping	students	succeed	in	Algebra.	His	site	is	set	apart	by	its	focus	on	fostering	genuine	comprehension	through	step-by-step	understanding	(instead	of	just	getting	the	correct	final	answer),
enabling	learners	to	identify	and	overcome	misunderstandings	and	confidently	take	on	any	test	they	face.	He	received	his	MA	in	Physics	from	Case	Western	Reserve	University	and	his	BA	in	Physics	from	Baldwin	Wallace	University.	This	article	has	been	viewed	511,411	times.	Co-authors:	12	Updated:	April	5,	2025	Views:	511,411	Categories:
Probability	and	Statistics	Print	Send	fan	mail	to	authors	Thanks	to	all	authors	for	creating	a	page	that	has	been	read	511,411	times.	"The	formulas	and	the	references	to	them	helps	researchers	to	use	them	and	to	cite	the	references.	The	solved	examples	help	in	calculating	the	sample	size	easily."..."	more	Share	your	story	acalculate.com	provides
comprehensive,	accurate,	and	efficient	online	calculation	tools	to	meet	various	calculation	needs	in	study,	work,	and	daily	life.	home	/	math	/	sample	size	calculator	This	calculator	computes	the	minimum	number	of	necessary	samples	to	meet	the	desired	statistical	constraints.	Find	Out	the	Margin	of	Error	This	calculator	gives	out	the	margin	of	error
or	confidence	interval	of	observation	or	survey.	RelatedStandard	Deviation	Calculator	|	Probability	Calculator	In	statistics,	information	is	often	inferred	about	a	population	by	studying	a	finite	number	of	individuals	from	that	population,	i.e.	the	population	is	sampled,	and	it	is	assumed	that	characteristics	of	the	sample	are	representative	of	the	overall
population.	For	the	following,	it	is	assumed	that	there	is	a	population	of	individuals	where	some	proportion,	p,	of	the	population	is	distinguishable	from	the	other	1-p	in	some	way;	e.g.,	p	may	be	the	proportion	of	individuals	who	have	brown	hair,	while	the	remaining	1-p	have	black,	blond,	red,	etc.	Thus,	to	estimate	p	in	the	population,	a	sample	of	n
individuals	could	be	taken	from	the	population,	and	the	sample	proportion,	p̂,	calculated	for	sampled	individuals	who	have	brown	hair.	Unfortunately,	unless	the	full	population	is	sampled,	the	estimate	p̂	most	likely	won't	equal	the	true	value	p,	since	p̂	suffers	from	sampling	noise,	i.e.	it	depends	on	the	particular	individuals	that	were	sampled.
However,	sampling	statistics	can	be	used	to	calculate	what	are	called	confidence	intervals,	which	are	an	indication	of	how	close	the	estimate	p̂	is	to	the	true	value	p.	Statistics	of	a	Random	Sample	The	uncertainty	in	a	given	random	sample	(namely	that	is	expected	that	the	proportion	estimate,	p̂,	is	a	good,	but	not	perfect,	approximation	for	the	true
proportion	p)	can	be	summarized	by	saying	that	the	estimate	p̂	is	normally	distributed	with	mean	p	and	variance	p(1-p)/n.	For	an	explanation	of	why	the	sample	estimate	is	normally	distributed,	study	the	Central	Limit	Theorem.	As	defined	below,	confidence	level,	confidence	intervals,	and	sample	sizes	are	all	calculated	with	respect	to	this	sampling
distribution.	In	short,	the	confidence	interval	gives	an	interval	around	p	in	which	an	estimate	p̂	is	"likely"	to	be.	The	confidence	level	gives	just	how	"likely"	this	is	–	e.g.,	a	95%	confidence	level	indicates	that	it	is	expected	that	an	estimate	p̂	lies	in	the	confidence	interval	for	95%	of	the	random	samples	that	could	be	taken.	The	confidence	interval
depends	on	the	sample	size,	n	(the	variance	of	the	sample	distribution	is	inversely	proportional	to	n,	meaning	that	the	estimate	gets	closer	to	the	true	proportion	as	n	increases);	thus,	an	acceptable	error	rate	in	the	estimate	can	also	be	set,	called	the	margin	of	error,	ε,	and	solved	for	the	sample	size	required	for	the	chosen	confidence	interval	to	be
smaller	than	e;	a	calculation	known	as	"sample	size	calculation."	Confidence	Level	The	confidence	level	is	a	measure	of	certainty	regarding	how	accurately	a	sample	reflects	the	population	being	studied	within	a	chosen	confidence	interval.	The	most	commonly	used	confidence	levels	are	90%,	95%,	and	99%,	which	each	have	their	own	corresponding	z-
scores	(which	can	be	found	using	an	equation	or	widely	available	tables	like	the	one	provided	below)	based	on	the	chosen	confidence	level.	Note	that	using	z-scores	assumes	that	the	sampling	distribution	is	normally	distributed,	as	described	above	in	"Statistics	of	a	Random	Sample."	Given	that	an	experiment	or	survey	is	repeated	many	times,	the
confidence	level	essentially	indicates	the	percentage	of	the	time	that	the	resulting	interval	found	from	repeated	tests	will	contain	the	true	result.	Confidence	Interval	In	statistics,	a	confidence	interval	is	an	estimated	range	of	likely	values	for	a	population	parameter,	for	example,	40	±	2	or	40	±	5%.	Taking	the	commonly	used	95%	confidence	level	as
an	example,	if	the	same	population	were	sampled	multiple	times,	and	interval	estimates	made	on	each	occasion,	in	approximately	95%	of	the	cases,	the	true	population	parameter	would	be	contained	within	the	interval.	Note	that	the	95%	probability	refers	to	the	reliability	of	the	estimation	procedure	and	not	to	a	specific	interval.	Once	an	interval	is
calculated,	it	either	contains	or	does	not	contain	the	population	parameter	of	interest.	Some	factors	that	affect	the	width	of	a	confidence	interval	include:	size	of	the	sample,	confidence	level,	and	variability	within	the	sample.	There	are	different	equations	that	can	be	used	to	calculate	confidence	intervals	depending	on	factors	such	as	whether	the
standard	deviation	is	known	or	smaller	samples	(n	where	z	is	z	score	p̂	is	the	population	proportion	n	and	n'	are	sample	size	N	is	the	population	size	Within	statistics,	a	population	is	a	set	of	events	or	elements	that	have	some	relevance	regarding	a	given	question	or	experiment.	It	can	refer	to	an	existing	group	of	objects,	systems,	or	even	a	hypothetical
group	of	objects.	Most	commonly,	however,	population	is	used	to	refer	to	a	group	of	people,	whether	they	are	the	number	of	employees	in	a	company,	number	of	people	within	a	certain	age	group	of	some	geographic	area,	or	number	of	students	in	a	university's	library	at	any	given	time.	It	is	important	to	note	that	the	equation	needs	to	be	adjusted
when	considering	a	finite	population,	as	shown	above.	The	(N-n)/(N-1)	term	in	the	finite	population	equation	is	referred	to	as	the	finite	population	correction	factor,	and	is	necessary	because	it	cannot	be	assumed	that	all	individuals	in	a	sample	are	independent.	For	example,	if	the	study	population	involves	10	people	in	a	room	with	ages	ranging	from	1
to	100,	and	one	of	those	chosen	has	an	age	of	100,	the	next	person	chosen	is	more	likely	to	have	a	lower	age.	The	finite	population	correction	factor	accounts	for	factors	such	as	these.	Refer	below	for	an	example	of	calculating	a	confidence	interval	with	an	unlimited	population.	EX:	Given	that	120	people	work	at	Company	Q,	85	of	which	drink	coffee
daily,	find	the	99%	confidence	interval	of	the	true	proportion	of	people	who	drink	coffee	at	Company	Q	on	a	daily	basis.	Sample	Size	Calculation	Sample	size	is	a	statistical	concept	that	involves	determining	the	number	of	observations	or	replicates	(the	repetition	of	an	experimental	condition	used	to	estimate	the	variability	of	a	phenomenon)	that
should	be	included	in	a	statistical	sample.	It	is	an	important	aspect	of	any	empirical	study	requiring	that	inferences	be	made	about	a	population	based	on	a	sample.	Essentially,	sample	sizes	are	used	to	represent	parts	of	a	population	chosen	for	any	given	survey	or	experiment.	To	carry	out	this	calculation,	set	the	margin	of	error,	ε,	or	the	maximum
distance	desired	for	the	sample	estimate	to	deviate	from	the	true	value.	To	do	this,	use	the	confidence	interval	equation	above,	but	set	the	term	to	the	right	of	the	±	sign	equal	to	the	margin	of	error,	and	solve	for	the	resulting	equation	for	sample	size,	n.	The	equation	for	calculating	sample	size	is	shown	below.	where	z	is	the	z	score	ε	is	the	margin	of
error	N	is	the	population	size	p̂	is	the	population	proportion	EX:	Determine	the	sample	size	necessary	to	estimate	the	proportion	of	people	shopping	at	a	supermarket	in	the	U.S.	that	identify	as	vegan	with	95%	confidence,	and	a	margin	of	error	of	5%.	Assume	a	population	proportion	of	0.5,	and	unlimited	population	size.	Remember	that	z	for	a	95%
confidence	level	is	1.96.	Refer	to	the	table	provided	in	the	confidence	level	section	for	z	scores	of	a	range	of	confidence	levels.	Thus,	for	the	case	above,	a	sample	size	of	at	least	385	people	would	be	necessary.	In	the	above	example,	some	studies	estimate	that	approximately	6%	of	the	U.S.	population	identify	as	vegan,	so	rather	than	assuming	0.5	for
p̂,	0.06	would	be	used.	If	it	was	known	that	40	out	of	500	people	that	entered	a	particular	supermarket	on	a	given	day	were	vegan,	p̂	would	then	be	0.08.	home	/	math	/	sample	size	calculator	This	calculator	computes	the	minimum	number	of	necessary	samples	to	meet	the	desired	statistical	constraints.	Find	Out	the	Margin	of	Error	This	calculator
gives	out	the	margin	of	error	or	confidence	interval	of	observation	or	survey.	RelatedStandard	Deviation	Calculator	|	Probability	Calculator	In	statistics,	information	is	often	inferred	about	a	population	by	studying	a	finite	number	of	individuals	from	that	population,	i.e.	the	population	is	sampled,	and	it	is	assumed	that	characteristics	of	the	sample	are
representative	of	the	overall	population.	For	the	following,	it	is	assumed	that	there	is	a	population	of	individuals	where	some	proportion,	p,	of	the	population	is	distinguishable	from	the	other	1-p	in	some	way;	e.g.,	p	may	be	the	proportion	of	individuals	who	have	brown	hair,	while	the	remaining	1-p	have	black,	blond,	red,	etc.	Thus,	to	estimate	p	in	the
population,	a	sample	of	n	individuals	could	be	taken	from	the	population,	and	the	sample	proportion,	p̂,	calculated	for	sampled	individuals	who	have	brown	hair.	Unfortunately,	unless	the	full	population	is	sampled,	the	estimate	p̂	most	likely	won't	equal	the	true	value	p,	since	p̂	suffers	from	sampling	noise,	i.e.	it	depends	on	the	particular	individuals
that	were	sampled.	However,	sampling	statistics	can	be	used	to	calculate	what	are	called	confidence	intervals,	which	are	an	indication	of	how	close	the	estimate	p̂	is	to	the	true	value	p.	Statistics	of	a	Random	Sample	The	uncertainty	in	a	given	random	sample	(namely	that	is	expected	that	the	proportion	estimate,	p̂,	is	a	good,	but	not	perfect,
approximation	for	the	true	proportion	p)	can	be	summarized	by	saying	that	the	estimate	p̂	is	normally	distributed	with	mean	p	and	variance	p(1-p)/n.	For	an	explanation	of	why	the	sample	estimate	is	normally	distributed,	study	the	Central	Limit	Theorem.	As	defined	below,	confidence	level,	confidence	intervals,	and	sample	sizes	are	all	calculated	with
respect	to	this	sampling	distribution.	In	short,	the	confidence	interval	gives	an	interval	around	p	in	which	an	estimate	p̂	is	"likely"	to	be.	The	confidence	level	gives	just	how	"likely"	this	is	–	e.g.,	a	95%	confidence	level	indicates	that	it	is	expected	that	an	estimate	p̂	lies	in	the	confidence	interval	for	95%	of	the	random	samples	that	could	be	taken.	The
confidence	interval	depends	on	the	sample	size,	n	(the	variance	of	the	sample	distribution	is	inversely	proportional	to	n,	meaning	that	the	estimate	gets	closer	to	the	true	proportion	as	n	increases);	thus,	an	acceptable	error	rate	in	the	estimate	can	also	be	set,	called	the	margin	of	error,	ε,	and	solved	for	the	sample	size	required	for	the	chosen
confidence	interval	to	be	smaller	than	e;	a	calculation	known	as	"sample	size	calculation."	Confidence	Level	The	confidence	level	is	a	measure	of	certainty	regarding	how	accurately	a	sample	reflects	the	population	being	studied	within	a	chosen	confidence	interval.	The	most	commonly	used	confidence	levels	are	90%,	95%,	and	99%,	which	each	have
their	own	corresponding	z-scores	(which	can	be	found	using	an	equation	or	widely	available	tables	like	the	one	provided	below)	based	on	the	chosen	confidence	level.	Note	that	using	z-scores	assumes	that	the	sampling	distribution	is	normally	distributed,	as	described	above	in	"Statistics	of	a	Random	Sample."	Given	that	an	experiment	or	survey	is
repeated	many	times,	the	confidence	level	essentially	indicates	the	percentage	of	the	time	that	the	resulting	interval	found	from	repeated	tests	will	contain	the	true	result.	Confidence	Interval	In	statistics,	a	confidence	interval	is	an	estimated	range	of	likely	values	for	a	population	parameter,	for	example,	40	±	2	or	40	±	5%.	Taking	the	commonly	used
95%	confidence	level	as	an	example,	if	the	same	population	were	sampled	multiple	times,	and	interval	estimates	made	on	each	occasion,	in	approximately	95%	of	the	cases,	the	true	population	parameter	would	be	contained	within	the	interval.	Note	that	the	95%	probability	refers	to	the	reliability	of	the	estimation	procedure	and	not	to	a	specific
interval.	Once	an	interval	is	calculated,	it	either	contains	or	does	not	contain	the	population	parameter	of	interest.	Some	factors	that	affect	the	width	of	a	confidence	interval	include:	size	of	the	sample,	confidence	level,	and	variability	within	the	sample.	There	are	different	equations	that	can	be	used	to	calculate	confidence	intervals	depending	on
factors	such	as	whether	the	standard	deviation	is	known	or	smaller	samples	(n	where	z	is	z	score	p̂	is	the	population	proportion	n	and	n'	are	sample	size	N	is	the	population	size	Within	statistics,	a	population	is	a	set	of	events	or	elements	that	have	some	relevance	regarding	a	given	question	or	experiment.	It	can	refer	to	an	existing	group	of	objects,
systems,	or	even	a	hypothetical	group	of	objects.	Most	commonly,	however,	population	is	used	to	refer	to	a	group	of	people,	whether	they	are	the	number	of	employees	in	a	company,	number	of	people	within	a	certain	age	group	of	some	geographic	area,	or	number	of	students	in	a	university's	library	at	any	given	time.	It	is	important	to	note	that	the
equation	needs	to	be	adjusted	when	considering	a	finite	population,	as	shown	above.	The	(N-n)/(N-1)	term	in	the	finite	population	equation	is	referred	to	as	the	finite	population	correction	factor,	and	is	necessary	because	it	cannot	be	assumed	that	all	individuals	in	a	sample	are	independent.	For	example,	if	the	study	population	involves	10	people	in	a
room	with	ages	ranging	from	1	to	100,	and	one	of	those	chosen	has	an	age	of	100,	the	next	person	chosen	is	more	likely	to	have	a	lower	age.	The	finite	population	correction	factor	accounts	for	factors	such	as	these.	Refer	below	for	an	example	of	calculating	a	confidence	interval	with	an	unlimited	population.	EX:	Given	that	120	people	work	at
Company	Q,	85	of	which	drink	coffee	daily,	find	the	99%	confidence	interval	of	the	true	proportion	of	people	who	drink	coffee	at	Company	Q	on	a	daily	basis.	Sample	Size	Calculation	Sample	size	is	a	statistical	concept	that	involves	determining	the	number	of	observations	or	replicates	(the	repetition	of	an	experimental	condition	used	to	estimate	the
variability	of	a	phenomenon)	that	should	be	included	in	a	statistical	sample.	It	is	an	important	aspect	of	any	empirical	study	requiring	that	inferences	be	made	about	a	population	based	on	a	sample.	Essentially,	sample	sizes	are	used	to	represent	parts	of	a	population	chosen	for	any	given	survey	or	experiment.	To	carry	out	this	calculation,	set	the
margin	of	error,	ε,	or	the	maximum	distance	desired	for	the	sample	estimate	to	deviate	from	the	true	value.	To	do	this,	use	the	confidence	interval	equation	above,	but	set	the	term	to	the	right	of	the	±	sign	equal	to	the	margin	of	error,	and	solve	for	the	resulting	equation	for	sample	size,	n.	The	equation	for	calculating	sample	size	is	shown	below.
where	z	is	the	z	score	ε	is	the	margin	of	error	N	is	the	population	size	p̂	is	the	population	proportion	EX:	Determine	the	sample	size	necessary	to	estimate	the	proportion	of	people	shopping	at	a	supermarket	in	the	U.S.	that	identify	as	vegan	with	95%	confidence,	and	a	margin	of	error	of	5%.	Assume	a	population	proportion	of	0.5,	and	unlimited
population	size.	Remember	that	z	for	a	95%	confidence	level	is	1.96.	Refer	to	the	table	provided	in	the	confidence	level	section	for	z	scores	of	a	range	of	confidence	levels.	Thus,	for	the	case	above,	a	sample	size	of	at	least	385	people	would	be	necessary.	In	the	above	example,	some	studies	estimate	that	approximately	6%	of	the	U.S.	population	identify
as	vegan,	so	rather	than	assuming	0.5	for	p̂,	0.06	would	be	used.	If	it	was	known	that	40	out	of	500	people	that	entered	a	particular	supermarket	on	a	given	day	were	vegan,	p̂	would	then	be	0.08.	The	sample	size	formula	helps	us	find	the	accurate	sample	size	through	the	difference	between	the	population	and	the	sample.	To	recall,	the	number	of
observation	in	a	given	sample	population	is	known	as	sample	size.	Since	it	not	possible	to	survey	the	whole	population,	we	take	a	sample	from	the	population	and	then	conduct	a	survey	or	research.	The	sample	size	is	denoted	by	“n”	or	“N”.	Here,	it	is	written	as	“SS”.	Learn	More:	Confidence	Interval	Formula	Sample	Size	Formula	for	Infinite	and	Finite
Population	We	should	know	that	the	sample	size	that	we	are	taking	from	the	population,	will	not	hold	good	for	the	whole	sample.	We	have	a	level	of	confidence	and	margin	of	error	to	calculate	that	the	sample	size	is	accurate	or	not.	Confidence	level	helps	describe	how	sure	you	are	that	the	results	of	the	survey	hold	true	or	accurate.	The	sample	size
for	an	infinite	(unknown)	population	and	for	a	finite	(known)	population	is	given	as:	Formulas	for	Sample	Size	(SS)	For	Infinite	Sample	Size	SS	=	[Z2p	(1	−	p)]/	C2	For	Finite	Sample	Size	SS/	[1	+	{(SS	−	1)/Pop}]	Where,	SS	=	Sample	size	Z	=	Given	Z	value	p	=	Percentage	of	population	C	=	Confidence	level	Pop	=	Population	Check:	Z	Score	Table
Sample	Size	Formula	Example	Question:	Find	the	sample	size	for	a	finite	and	infinite	population	when	the	percentage	of	4300	population	is	5,	confidence	level	99	and	confidence	interval	is	0.01?	Solution:	Z	=	From	the	z-table,	we	have	the	value	of	confidence	level,	that	is	2.58	by	applying	given	data	in	the	formula:	Sample	size	for	finite	population	
New	SS	=	294	Download	Article	Learn	all	the	calculations	you	need	with	our	complete	guide	Download	Article	Scientific	studies	often	rely	on	surveys	distributed	among	a	sample	of	some	total	population.	Your	sample	will	need	to	include	a	certain	number	of	people,	however,	if	you	want	it	to	accurately	reflect	the	conditions	of	the	overall	population
it's	meant	to	represent.	To	calculate	your	necessary	sample	size,	you'll	need	to	determine	several	set	values	and	plug	them	into	an	appropriate	formula.	1	Know	your	population	size.	Population	size	refers	to	the	total	number	of	people	within	your	demographic.	For	larger	studies,	you	can	use	an	approximated	value	instead	of	the	precise	number.[1]
Precision	has	a	greater	statistical	impact	when	you	work	with	a	smaller	group.	For	instance,	if	you	wish	to	perform	a	survey	among	members	of	a	local	organization	or	employees	of	a	small	business,	the	population	size	should	be	accurate	within	a	dozen	or	so	people.[2]	Larger	surveys	allow	for	a	greater	deviance	in	the	actual	population.	For	example,
if	your	demographic	includes	everyone	living	in	the	United	States,	you	could	estimate	the	size	to	roughly	320	million	people,	even	though	the	actual	value	may	vary	by	hundreds	of	thousands.	2	Determine	your	margin	of	error.	Margin	of	error,	also	referred	to	as	"confidence	interval,"	refers	to	the	amount	of	error	you	wish	to	allow	in	your	results.[3]
The	margin	of	error	is	a	percentage	the	indicates	how	close	your	sample	results	will	be	to	the	true	value	of	the	overall	population	discussed	in	your	study.	Smaller	margin	of	errors	will	result	in	more	accurate	answers,	but	choosing	a	smaller	margin	of	error	will	also	require	a	larger	sample.	When	the	results	of	a	survey	are	presented,	the	margin	of
error	usually	appears	as	a	plus	or	minus	percentage.	For	example:	"35%	of	people	agree	with	option	A,	with	a	margin	of	error	of	+/-	5%"	In	this	example,	the	margin	of	error	essentially	indicates	that,	if	the	entire	population	were	asked	the	same	poll	question,	you	are	“confident”	that	somewhere	between	30%	(35	-	5)	and	40%	(35	+	5)	would	agree
with	option	A.	Advertisement	3	Set	your	confidence	level.	Confidence	level	is	closely	related	to	confidence	interval	(margin	of	error).	This	value	measures	your	degree	of	certainty	regarding	how	well	a	sample	represents	the	overall	population	within	your	chosen	margin	of	error.[4]	In	other	words,	choosing	a	confidence	level	of	95%	allows	you	to	claim
that	you	95%	certain	that	your	results	accurately	fall	within	your	chosen	margin	of	error.	A	larger	confidence	level	indicates	a	greater	degree	of	accuracy,	but	it	will	also	require	a	larger	sample.	The	most	common	confidence	levels	are	90%	confident,	95%	confident,	and	99%	confident.	Setting	a	confidence	level	of	95%	for	the	example	stated	in	the
margin	of	error	step	would	mean	that	you	are	95%	certain	that	30%	to	40%	of	the	total	concerned	population	would	agree	with	option	A	of	your	survey.	4	Specify	your	standard	of	deviation.	The	standard	of	deviation	indicates	how	much	variation	you	expect	among	your	responses.[5]	Extreme	answers	are	more	likely	to	be	accurate	than	moderate
results.	Plainly	stated,	if	99%	of	your	survey	responses	answer	"Yes"	and	only	1%	answer	"No,"	the	sample	probably	represents	the	overall	population	very	accurately.	On	the	other	hand,	if	45%	answer	"Yes"	and	55%	answer	"No,"	there	is	a	greater	chance	of	error.	Since	this	value	is	difficult	to	determine	you	give	the	actual	survey,	most	researchers
set	this	value	at	0.5	(50%).	This	is	the	worst	case	scenario	percentage,	so	sticking	with	this	value	will	guarantee	that	your	calculated	sample	size	is	large	enough	to	accurately	represent	the	overall	population	within	your	confidence	interval	and	confidence	level.	5	Find	your	Z-score.	The	Z-score	is	a	constant	value	automatically	set	based	on	your
confidence	level.	It	indicates	the	"standard	normal	score,"	or	the	number	of	standard	deviations	between	any	selected	value	and	the	average/mean	of	the	population.[6]	You	can	calculate	z-scores	by	hand,	look	for	an	online	calculator,	or	find	your	z-score	on	a	z-score	table.	Each	of	these	methods	can	be	fairly	complex,	however.	Since	confidence	levels
are	fairly	standardized,	most	researchers	simply	memorize	the	necessary	z-score	for	the	most	common	confidence	levels:	80%	confidence	=>	1.28	z-score	85%	confidence	=>	1.44	z-score	90%	confidence	=>	1.65	z-score	95%	confidence	=>	1.96	z-score	99%	confidence	=>	2.58	z-score	Advertisement	1	Look	at	the	equation.[7]	If	you	have	a	small	to
moderate	population	and	know	all	of	the	key	values,	you	should	use	the	standard	formula.	The	standard	formula	for	sample	size	is:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	/	1	+	[z2	*	p(1-p)]	/	e2	*	N]	N	=	population	size	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	2	Plug	in	your	values.	Replace	the	variable	placeholders	with	the	numerical	values
that	actually	apply	to	your	specific	survey.	Example:	Determine	the	ideal	survey	size	for	a	population	size	of	425	people.	Use	a	99%	confidence	level,	a	50%	standard	of	deviation,	and	a	5%	margin	of	error.	For	99%	confidence,	you	would	have	a	z-score	of	2.58.	This	means	that:	N	=	425	z	=	2.58	e	=	0.05	p	=	0.5	3	Do	the	math.	Solve	the	equation	using
the	newly	inserted	numerical	values.	The	solution	represents	your	necessary	sample	size.	Example:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	/	1	+	[z2	*	p(1-p)]	/	e2	*	N]	=	[2.582	*	0.5(1-0.5)]	/	0.052	/	1	+	[2.582	*	0.5(1-0.5)]	/	0.052	*	425]	=	[6.6564	*	0.25]	/	0.0025	/	1	+	[6.6564	*	0.25]	/	1.0625]	=	665	/	2.5663	=	259.39(final	answer)	Advertisement	1	Examine
the	formula.[8]	If	you	have	a	very	large	population	or	an	unknown	one,	you'll	need	to	use	a	secondary	formula.	If	you	still	have	values	for	the	remainder	of	the	variables,	use	the	equation:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	z	=	z-score	e	=	margin	of	error	p	=	standard	of	deviation	Note	that	this	equation	is	merely	the	top	half	of	the	full	formula.	2	Plug
your	values	into	the	equation.	Replace	each	variable	placeholder	with	the	numerical	values	chosen	for	your	survey.	Example:	Determine	the	necessary	survey	size	for	an	unknown	population	with	a	90%	confidence	level,	50%	standard	of	deviation,	a	3%	margin	of	error.	For	90%	confidence,	use	the	z-score	would	be	1.65.	This	means	that:	z	=	1.65	e	=
0.03	p	=	0.5	3	Do	the	math.	After	plugging	you	numbers	into	the	formula,	solve	the	equation.	Your	answer	will	indicate	your	necessary	sample	size.	Example:	Sample	Size	=	[z2	*	p(1-p)]	/	e2	=	[1.652	*	0.5(1-0.5)]	/	0.032	=	[2.7225	*	0.25]	/	0.0009	=	0.6806	/	0.0009	=	756.22	(final	answer)	Advertisement	1	Look	at	the	formula.	Slovin's	formula	is	a	very
general	equation	used	when	you	can	estimate	the	population	but	have	no	idea	about	how	a	certain	population	behaves.	The	formula	is	described	as:[9]	Sample	Size	=	N	/	(1	+	N*e2)	N	=	population	size	e	=	margin	of	error	Note	that	this	is	the	least	accurate	formula	and,	as	such,	the	least	ideal.	You	should	only	use	this	if	circumstances	prevent	you
from	determining	an	appropriate	standard	of	deviation	and/or	confidence	level	(thereby	preventing	you	from	determining	your	z-score,	as	well).	2	Plug	in	the	numbers.	Replace	each	variable	placeholder	with	the	numerical	values	that	apply	specifically	to	your	survey.	Example:	Calculate	the	necessary	survey	size	for	a	population	of	240,	allowing	for	a
4%	margin	of	error.	This	means	that:	3	Do	the	math.	Solve	the	equation	using	your	survey-specific	numbers.	The	answer	you	arrive	at	should	be	your	necessary	survey	size.[10]	Example:	Sample	Size	=	N	/	(1	+	N*e2)	=	240	/	(1	+	240	*	0.042)	=	240	/	(1	+	240	*	0.0016)	=	240	/	(1	+	0.384}	=	240	/	(1.384)	=	173.41	(final	answer)	Advertisement	Add
New	Question	Question	If	the	total	population	size	is	not	given	in	the	problem,	what	formula	will	apply?	If	the	population	size	is	not	given,	then	a	t-distribution	formula	is	applicable.	Question	What	is	t-	distribution	formula	?	The	t-distribution	formula	can	be	used	to	get	the	mean	of	a	normally	distributed	population.	Question	What	is	the	name	of	the
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