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Precision	and	accuracy	worksheet

Given	text	here	The	ArlynGuard	line	of	scales	offers	intrinsic	safety	for	use	in	various	hazardous	area	classes,	divisions,	and	groups.	Their	industrial	strength	scales	feature	heat-treated	stainless	steel	load	cells	with	internal	resolutions	of	1	part	in	500,000.	Starting	at	$1799,	the	Ultra	Precision	Scales	provide	sensitive	weight	measurements	10x	to	20x
better	than	strain	gage	scales	at	a	lower	cost.	Arlyn	Industrial	Scales	start	at	$1369	and	feature	stainless	steel	strain	gauge	load	cells	for	protection	from	harsh	factory	conditions.	They	come	with	digital	indicators,	rugged	construction,	and	various	communication	options	like	Wi-Fi	and	USB,	all	available	at	factory-direct	prices	starting	at	$579.
Testing	equipment	for	accuracy	and	precision	can	be	as	simple	as	using	four	pipettes	to	dispense	water.	By	taking	multiple	measurements	from	each	pipette,	you	can	determine	which	one	is	most	reliable.	For	instance,	if	you're	trying	to	measure	out	30	µL	of	water,	a	good	pipette	should	consistently	get	the	volume	right.	Let's	say	you	test	four	pipettes
and	compare	their	results	-	some	might	be	accurate	but	not	precise,	while	others	might	be	precise	but	not	accurate	at	all.	It's	essential	to	note	that	accuracy	is	about	getting	the	right	answer,	whereas	precision	is	about	getting	consistent	answers.	Imagine	you're	preparing	custom	cell	culture	media	by	weighing	out	200	g	of	dextrose.	You'd	want	your
scale	to	be	both	accurate	and	precise	so	that	you	get	the	same	result	every	time.	However,	even	if	your	scale	is	accurate,	other	factors	like	its	stability	or	environmental	conditions	could	affect	the	precision	of	your	measurements.	This	might	lead	to	variations	in	your	results	from	week	to	week.	Determining	the	accuracy	and	precision	of	your
equipment	or	measurement	system	is	crucial	for	getting	reliable	results.	It's	not	always	easy,	especially	when	dealing	with	complex	systems	where	many	variables	can	influence	the	outcome.	In	the	context	of	cell	culture	media,	small	inaccuracies	or	lack	of	precision	can	have	significant	impacts	on	the	health	and	growth	of	cultures,	which	in	turn
affects	other	measurements	and	conclusions	drawn	from	an	experiment.	While	aiming	for	100%	accuracy	and	precision	is	ideal,	it's	practically	impossible	due	to	the	inherent	limitations	and	complexities	of	most	measurement	systems.	Therefore,	understanding	these	concepts	and	how	they	apply	to	your	specific	situation	can	help	you	make	informed
decisions	about	equipment	choice,	calibration,	and	experimental	design	to	minimize	variability	and	ensure	reliable	results.	There's	always	some	variation	from	things	outside	our	control,	such	as	the	gear,	surroundings,	and	lab	staff.	But	there	are	ways	we	can	do	to	get	more	accurate	results	when	conducting	tests.	And	that's	where	calibration	comes
in	-	it's	super	important	for	getting	precise	measurements.	Calibration	means	adjusting	or	setting	up	lab	equipment	so	it	gives	us	accurate	readings.	It	usually	involves	comparing	a	standard	to	what	the	gear	is	measuring,	then	fixing	it	if	needed.	Some	instruments	need	regular	care	to	keep	working	at	their	best,	like	pH	meters	that	need	routine
maintenance.	We	should	also	use	tools	designed	for	the	range	we're	measuring	or	dispensing	stuff	in.	If	you're	unsure	about	using	an	instrument	for	something	tricky,	just	ask	a	trusted	friend	or	mentor	for	help.	When	choosing	between	two	tools,	pick	the	one	with	more	precision	if	they	both	work	at	the	same	target.	And	don't	forget	to	keep	track	of
how	certain	you	are	when	making	measurements	-	that's	called	significant	figures.	The	more	samples	we	take,	the	more	accurate	our	results	will	be.	If	we	can't	take	many	measurements,	like	when	measuring	growth	rates	in	a	culture,	we	can	increase	the	number	of	times	we	repeat	the	test	instead.	Some	machines	just	get	worse	over	time,	so	it's	good
to	keep	an	eye	on	them	too.	Absorption	issues	in	high-performance	liquid	chromatography	(HPLC)	might	signal	column	failure.	If	you	notice	drifting	measurements	over	time,	address	the	issue	promptly	by	recalibrating	or	performing	preventative	maintenance.	It's	essential	to	recognize	that	lab	techniques	can	vary	between	individuals,	leading	to
differences	in	measurement	results.	To	minimize	variability,	ensure	procedures	are	up-to-date	and	descriptive.	In	some	cases,	having	a	single	person	responsible	for	measuring	might	be	optimal,	but	this	isn't	always	possible.	Train	all	lab	personnel,	especially	on	manual	tasks	like	pipetting,	to	maximize	accuracy	and	precision.	For	comprehensive
accuracy	and	precision	assessment,	use	measurement	systems	analysis	(MSA).	This	method	mathematically	determines	the	existing	variation	when	taking	repeated	measurements.	To	conduct	an	MSA,	design	a	study	incorporating	known	and	unknown	sources	of	variation.	There	are	various	analysis	methods	available;	if	your	measurement	is	critical,
exploring	these	might	be	worth	it.	For	more	information	on	accuracy,	precision,	and	trueness,	check	out	Artel's	resource	library	or	the	International	Organization	for	Standardization	(ISO).	Do	you	have	any	ideas	on	maintaining	accurate	lab	measurements?	Share	them	in	the	comments	below!	Originally	published	October	11,	2021,	with	an	update	on
August	2024.	Error	types	and	their	impact	on	measurement	systems.	Systematic	errors	occur	within	equipment	due	to	calibration	issues	or	manufacturing	defects.	Observational	errors	stem	from	user	mistakes,	such	as	incorrect	scale	readings	or	misinterpreting	display	values.	Inaccurate	measurements	can	lead	significant	consequences	in
commercial	settings,	affecting	product	formulation,	quality	standards,	and	more.	Precision,	however,	is	about	the	consistency	of	measurements,	addressing	how	close	they	are	to	each	other.	Precision	can	exist	without	accuracy,	meaning	measurements	might	be	consistent	but	far	from	true	value.	A	higher	resolution	allows	for	finer	distinctions,	playing
a	pivotal	role	in	determining	both	precision	and	accuracy.	Accuracy	measures	how	well	equipment	reflects	the	true	value,	critical	for	reliable	data	and	informed	decision-making.	Inaccurate	measurements	often	stem	from	systematic	or	observational	errors,	leading	to	significant	consequences.	Precision,	on	the	other	hand,	is	about	consistency	and
repeatability,	essential	for	quality	control	in	manufacturing	and	industrial	processes.	A	scale's	resolution	affects	its	readability,	which	can	compromise	accuracy.	Lower	resolution	means	less	precise	readouts,	increasing	the	risk	of	misinterpretation.	Display	resolution,	however,	refers	to	pixel	count	on	a	digital	screen.	Understanding	precision	and
accuracy	is	essential	in	metrology.	Precision	relates	to	how	close	measurements	are	to	each	other,	while	accuracy	measures	how	close	they	are	to	the	true	value.	A	high-resolution	display	can	improve	readability	but	not	always	accuracy.	This	distinction	is	crucial	for	reducing	operator	error.	A	precise	measurement	is	one	that	consistently	hits	a	target,
whereas	an	accurate	measurement	aligns	with	the	actual	value.	Balancing	precision	and	accuracy	ensures	quality	control,	reliable	products,	and	adherence	to	industry	standards.	To	attain	high	accuracy	and	precision	in	measurements,	consider	a	scenario	where	arrows	hitting	a	target	with	a	bullseye	represent	true	or	accepted	values.	Achieving	both
accuracy	and	precision	is	crucial	for	industrial	operations,	as	it	ensures	accurate	reflections	of	actual	weights	or	measurements.	Regular	calibration	of	measuring	equipment	is	vital	to	align	its	readings	with	known	standards,	ensuring	consistency.	Choosing	the	right	equipment	for	specific	needs	considers	factors	like	range,	sensitivity,	and
environmental	suitability.	Proper	use	and	handling	training	can	prevent	inaccurate	readings	due	to	misuse	or	mishandling.	Environmental	controls,	such	as	temperature,	humidity,	and	vibration	management,	also	impact	accuracy.	Routine	maintenance,	including	cleaning,	inspection,	and	repair	or	replacement	of	worn	parts,	is	essential	for	equipment
longevity	and	precision.	Furthermore,	high-resolution	metrology	equipment	significantly	enhances	accuracy	and	reliability,	especially	in	fields	requiring	precise	minute	differences.	Technological	advancements	have	improved	resolution	capabilities	in	modern	measuring	tools,	providing	finer	readings	than	older	models.	Choosing	scales	with	suitable
resolution	is	vital	for	maintaining	high	standards	of	quality	and	precision	in	your	operations.	Whether	you're	a	large	enterprise	or	a	small	business,	inaccurate	measurements	can	be	detrimental	to	your	success.	At	Arlyn	Scales,	we	utilize	advanced	load	cells	and	technologies	like	surface	acoustic	wave	equipment	to	deliver	accurate	and	precise
measurements	that	you	can	rely	on.


