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Scaled	scores	help	compare	test	results	fairly	by	adjusting	for	differences	in	test	versions	and	difficulty	levels.	Raw	scores	are	transformed	into	scaled	scores	using	a	conversion	chart	or	formula.	Scaled	scores	are	commonly	used	on	high-stakes	exams	like	admissions,	certification,	and	licensure	exams.	They	also	appear	on	K-12	Common	Core	testing
and	other	exams	that	assess	student	skills.	A	raw	score	represents	the	number	of	exam	questions	answered	correctly,	while	a	scaled	score	is	adjusted	to	fit	a	standardized	scale.	The	ACT	uses	linear	transformation	to	convert	raw	scores	into	scaled	scores.	Raw	scores	can	be	converted	using	linear	or	nonlinear	transformations.	The	scaling	process
creates	a	base	scale	that	serves	as	a	reference	for	equating.	Equating	allows	test	makers	to	statistically	adjust	scores	to	ensure	average	performance	on	different	versions	of	the	same	test	is	equal.	This	process	creates	a	unique	scale	for	each	version	of	the	exam,	making	it	difficult	to	compare	raw	scores	directly.	For	example,	if	two	friends	take	the
SAT	in	different	months	and	receive	scaled	scores	of	710	and	700,	respectively,	it's	because	they	took	different	versions	of	the	test.	Raw	scores	might	be	more	straightforward	to	calculate	than	scaled	scores,	but	they	don't	allow	for	accurate	comparisons	between	different	test	versions	or	dates.	By	contrast,	scaled	scores	ensure	fairness	and	accuracy
in	comparing	scores	from	various	tests,	preventing	those	who	took	a	tougher	version	from	being	penalized	and	vice	versa.	Welcome	to	STAT	100:	Statistical	Concepts	and	Reasoning	course	notes.	Developed	by	Penn	State's	Department	of	Statistics,	these	open	educational	resources	are	freely	available	under	the	Creative	Commons	license	CC	BY-NC
4.0.	For	enrolled	students,	access	Canvas	for	syllabus	materials,	lesson	videos,	assignments,	and	instructor	communication.	Statistics	is	the	art	and	science	of	using	sample	data	to	understand	a	population	or	world	in	context	with	uncertainty.	It's	about	learning	from	data.	The	'BIG	PICTURE'	of	Statistics	includes	taking	a	representative	sample	from
the	population,	describing	it	numerically	and	visually,	testing	hypotheses,	estimating	values,	or	examining	relationships	within	the	sample	data	to	make	inferences	about	the	population.	A	standard	score,	also	known	as	a	z-score,	shows	how	far	away	from	the	mean	a	score	falls.	Using	a	z-score	table	helps	determine	where	the	score	falls	on	the	chart
and	what	percentile	it's	in.	This	method	allows	for	curving	scores	around	the	mean	by	adjusting	test	versions	to	fit	the	average	performance.	To	find	a	standard	score,	you	need	the	mean	and	standard	deviation	of	your	data	set.	For	example,	if	you	have	a	data	set	with	a	mean	of	24	and	a	standard	deviation	of	5,	you	can	calculate	the	standard	score	of
28	as	follows:	subtract	the	mean	from	the	data	(28	-	24	=	4),	then	divide	by	the	standard	deviation	(4	/	5	=	0.8).	This	score	can	be	used	on	a	z	table	to	see	where	it	ranks	as	a	percentage	of	other	scores.	Note	that	scaled	scores	help	ensure	fair	comparisons	between	test	versions,	making	them	an	essential	tool	for	high-stakes	exams	like	the	ACT,	which
uses	conversion	charts	to	turn	raw	scores	into	scaled	ones.	By	applying	these	concepts,	you'll	better	understand	how	to	work	with	statistics	and	make	informed	decisions.	The	concept	of	scaled	scores	is	crucial	in	understanding	how	testing	companies	evaluate	student	performance	on	various	exams.	Scaled	scores	differ	from	raw	scores,	which	simply
represent	the	number	of	questions	answered	correctly.	For	instance,	if	an	exam	has	100	questions	and	a	test-taker	answers	80	correctly,	their	raw	score	would	be	80,	with	a	percent-correct	score	of	80%	and	a	grade	of	B-.	However,	scaled	scores	are	adjusted	and	converted	to	a	standardized	scale	using	various	methods,	such	as	linear	transformation.
The	ACT	is	an	example	of	an	exam	that	uses	this	approach.	The	scaling	process	involves	creating	a	base	scale	for	reference	and	then	applying	the	equating	process	to	account	for	differences	between	multiple	versions	of	the	same	test.	Although	test	makers	strive	to	maintain	consistent	difficulty	levels	across	different	versions,	slight	variations
inevitably	occur.	Equating	allows	testing	companies	to	statistically	adjust	scores	so	that	average	performance	on	one	version	is	equal	to	another.	Let's	consider	an	example	to	illustrate	how	this	works.	Suppose	two	individuals,	taking	the	SAT	at	different	times,	both	achieve	a	raw	score	of	50	in	the	math	section	but	receive	scaled	scores	of	710	and	700
respectively.	The	reason	for	this	discrepancy	lies	in	the	fact	that	they	took	different	versions	of	the	test,	with	one	being	more	challenging	than	the	other.	To	accurately	compare	scores	across	different	versions	and	dates,	testing	companies	use	a	unique	equating	formula	for	each	version	of	the	exam.	This	means	there	isn't	a	single	raw-to-scale-score
conversion	chart	applicable	to	every	version.	As	test-takers,	it's	essential	to	keep	this	in	mind	when	using	practice	tests	and	conversion	charts,	recognizing	that	scaled	scores	enable	fair	and	accurate	comparisons,	ensuring	that	those	who	took	a	more	difficult	test	aren't	unfairly	penalized.	people	who	took	a	less	difficult	test	are	not	given	an	unfair
advantage.	Scaled	scores	help	compare	test	results	fairly,	even	when	different	versions	of	a	test	are	given.Raw	scores	are	turned	into	scaled	scores	to	account	for	different	test	versions	and	difficulty	levels.An	exam	like	the	ACT	uses	scaled	scores	for	converting	raw	scores	using	a	conversion	chart.	Scaled	scores	are	a	type	of	exam	score.	They	are
commonly	used	by	testing	companies	that	administer	high-stakes	exams,	such	as	admissions,	certification,	and	licensure	exams.	Scaled	scores	are	also	used	for	K-12	Common	Core	testing	and	other	exams	that	assess	student	skills	and	evaluate	learning	progress.	The	first	step	to	understanding	scaled	scores	is	to	learn	how	they	differ	from	raw	scores.
A	raw	score	represents	the	number	of	exam	questions	you	answer	correctly.	For	example,	if	an	exam	has	100	questions,	and	you	get	80	of	them	correct,	your	raw	score	is	80.	Your	percent-correct	score,	which	is	a	type	of	raw	score,	is	80%,	and	your	grade	is	a	B-.	A	scaled	score	is	a	raw	score	that	has	been	adjusted	and	converted	to	a	standardized
scale.	If	your	raw	score	is	80	(because	you	got	80	out	of	100	questions	correct),	that	score	is	adjusted	and	converted	into	a	scaled	score.	Raw	scores	can	be	converted	linearly	or	nonlinearly.	The	ACT	is	an	example	of	an	exam	that	uses	linear	transformation	to	convert	raw	scores	to	scaled	scores.	The	following	conversation	chart	shows	how	raw	scores
from	each	section	of	the	ACT	are	transformed	into	scaled	scores.	Raw	Score	English	Raw	Score	Math	Raw	Score	Reading	Raw	Score	Science	Scaled	Score	75	60	40	40	36	72-74	58-59	39	39	35	71	57	38	38	34	70	55-56	37	37	33	68-69	54	35-36	-	32	67	52-53	34	36	31	66	50-51	33	35	30	65	48-49	32	34	29	63-64	45-47	31	33	28	62	43-44	30	32	27	60-61
40-42	29	30-31	26	58-59	38-39	28	28-29	25	56-57	36-37	27	26-27	24	53-55	34-35	25-26	24-25	23	51-52	32-33	24	22-23	22	48-50	30-31	22-23	21	21	45-47	29	21	19-20	20	43-44	27-28	19-20	17-18	19	41-42	24-26	18	16	18	39-40	21-23	17	14-15	17	36-38	17-20	15-16	13	16	32-35	13-16	14	12	15	29-31	11-12	12-13	11	14	27-28	8-10	11	10	13	25-26	7	9-10	9
12	23-24	5-6	8	8	11	20-22	4	6-7	7	10	18-19	-	-	5-6	9	15-17	3	5	-	8	12-14	-	4	4	7	10-11	2	3	3	6	8-9	-	-	2	5	6-7	1	2	-	4	4-5	-	-	1	3	2-3	-	1	-	2	0-1	0	0	0	1	Source:	ACT.org	The	scaling	process	creates	a	base	scale	that	serves	as	a	reference	for	another	process	known	as	equating.	The	equating	process	is	necessary	to	account	for	differences	between	multiple
versions	of	the	same	test.	Although	test	makers	try	to	keep	the	difficulty	level	of	a	test	the	same	from	one	version	to	the	next,	differences	are	inevitable.	Equating	allows	the	test	maker	to	statistically	adjust	scores	so	that	the	average	performance	on	version	one	of	the	test	is	equal	to	average	performance	on	version	two	of	the	test,	version	three	of	the
test	and	so	on.	After	undergoing	both	scaling	and	equating,	scaled	scores	should	be	interchangeable	and	easily	comparable	no	matter	which	version	of	the	test	was	taken.	Let's	look	at	an	example	to	see	how	the	equating	process	can	impact	scaled	scores	on	standardized	tests.	Imagine	that	say	you	and	a	friend	are	taking	the	SAT.	You	will	both	be
taking	the	exam	at	the	same	test	center,	but	you	will	be	taking	the	test	in	January,	and	your	friend	will	be	taking	the	test	in	February.	You	have	different	testing	dates,	and	there	is	no	guarantee	that	you	will	both	take	the	same	version	of	the	SAT.	You	may	see	one	form	of	the	test,	while	your	friend	sees	another.	Although	both	tests	have	similar
content,	the	questions	are	not	exactly	the	same.	After	taking	the	SAT,	you	and	your	friend	get	together	and	compare	your	results.	You	both	got	a	raw	score	of	50	on	the	math	section,	but	your	scaled	score	is	710	and	your	friend's	scaled	score	is	700.	Your	pal	wonders	what	happened	since	both	of	you	got	the	same	number	of	questions	correct.	But	the
explanation	is	pretty	simple;	you	each	took	a	different	version	of	the	test,	and	your	version	was	more	difficult	than	his.	To	get	the	same	scaled	score	on	the	SAT,	he	would	have	needed	to	answer	more	questions	correctly	than	you.	Test	makers	that	use	an	equating	process	use	a	different	formula	to	create	a	unique	scale	for	each	version	of	the	exam.
This	means	that	there	is	no	one	raw-to-scale-score	conversion	chart	that	can	be	used	for	every	version	of	the	exam.	That	is	why,	in	our	previous	example,	a	raw	score	of	50	was	converted	into	a	scaled	score	of	710	on	one	day	and	700	on	another	day.Scaled	scores	are	a	crucial	aspect	of	standardized	testing,	allowing	for	accurate	comparisons	of	student
performance	across	different	test	versions	and	difficulty	levels.	There	are	many	different	versions	of	the	SAT,	but	you	will	be	taking	the	same	test	center,	but	in	different	months.	You	have	different	testing	dates,	and	there	is	no	guarantee	that	you	will	both	take	the	same	version	of	the	SAT.	You	may	see	one	form	of	the	test,	while	your	friend	sees
another.	Although	both	tests	have	similar	content,	the	questions	are	not	exactly	the	same.	After	taking	the	SAT,	you	and	your	friend	get	together	and	compare	your	results.	You	both	got	a	raw	score	of	50	on	the	math	section,	but	your	scaled	score	is	710	and	your	friend's	scaled	score	is	700.	Your	pal	wonders	what	happened	since	both	of	you	got	the
same	number	of	questions	correct.	But	the	explanation	is	pretty	simple;	you	each	took	a	different	version	of	the	test,	and	your	version	was	more	difficult	than	his.	To	get	the	same	scaled	score	on	the	SAT,	he	would	have	needed	to	answer	more	questions	correctly	than	you.	The	makers	of	the	tests	use	special	math	to	create	a	unique	scale	for	each
version	of	the	exam.	This	means	that	there	is	no	one	chart	that	can	be	used	for	every	version	of	the	exam.	That	is	why,	in	our	previous	example,	a	raw	score	of	50	was	changed	into	a	scaled	score	of	710	on	one	day	and	700	on	another	day.	When	you	are	taking	practice	tests,	keep	this	in	mind	as	you	are	using	charts	to	change	your	raw	score	into	a
scaled	score.	Raw	scores	are	very	easy	to	calculate	than	scaled	scores.	But	the	people	who	make	the	tests	want	to	make	sure	that	test	scores	can	be	compared	fairly	and	accurately,	even	if	the	test	taker	takes	different	versions	of	the	test	on	different	days.	Scaled	scores	allow	for	accurate	comparisons	and	ensure	that	people	who	took	a	harder	test	are
not	punished,	and	people	who	took	an	easier	test	are	not	given	an	unfair	advantage.	A	norm-referenced	interpretation	assesses	a	student's	standing	among	their	peers	with	regards	to	specific	subject	matter,	whereas	a	criterion-referenced	interpretation	provides	information	about	a	student's	understanding	of	the	subject	matter	regardless	of	their
performance	relative	to	others.	There	are	two	types	of	test	scores:	raw	scores	and	scaled	scores.	Raw	scores	represent	the	number	of	questions	answered	correctly	without	any	adjustments,	while	scaled	scores	report	scores	on	a	consistent	scale	after	applying	transformations.	For	instance,	if	a	test	has	multiple	forms	with	varying	levels	of	difficulty,
equating	determines	that	a	score	of	65%	on	one	form	is	equivalent	to	68%	on	another.	This	allows	for	both	forms	to	be	converted	into	the	same	reported	scale,	such	as	a	score	of	350	out	of	500.	Well-known	tests	like	the	ACT	and	SAT	use	scaled	scores,	with	the	ACT's	range	being	0-36	and	the	SAT's	from	200-800	per	section.	It	is	essential	to	note	that
scaling	does	not	impact	the	psychometric	properties	of	a	test	but	rather	concerns	interpretability.	In	some	cases,	certain	questions	may	require	calculations	or	provide	insufficient	information	for	teachers	to	gauge	student	understanding.	For	example,	a	triangle	area	question	might	only	reveal	if	the	student	answered	correctly	without	disclosing	their
method.	The	current	scoring	procedure	used	in	educational	assessments	conceals	crucial	information	about	students'	thought	processes,	obscuring	diagnostic	data	that	could	aid	teachers	in	better	serving	their	students.	A	proposed	solution,	Response	Spectrum	Evaluation	(RSE),	is	being	developed	to	recover	this	lost	information,	providing	an
interpretation	of	every	answer,	whether	correct	or	incorrect,	and	indicating	the	likely	reasoning	used	by	the	test-taker.	Interestingly,	research	has	shown	that	the	"wrong"	answers	can	reveal	valuable	insights	into	a	student's	thinking	process,	explaining	between	two	and	three	times	more	of	the	test	variability	than	considering	only	the	correct
answers.	By	incorporating	RSE,	educators	may	gain	a	more	comprehensive	understanding	of	their	students'	abilities,	enabling	them	to	provide	more	targeted	support	and	guidance.	publisher.	On	Form	1,	a	candidate	who	scores	70	earns	the	credntial	while	a	candidate	who	scores	70	on	Form	2	does	not	earn	the	credntial.	How	will	the	test	publishe
explain	to	two	candidates	who	both	scored	70	that	one	candidate	earned	the	credntial	while	the	other	candidate	did	not?	This	situation	can	lead	to	a	lot	of	qeustions	for	the	test	publishe.	Another	challenge	with	raw	scors	is	when	a	test	publishe	offers	multiple	credntials.	For	instance,	the	test	in	the	above	example	has	100	items,	but	the	same	publishe
may	offer	a	second	credntial	with	an	80-item	test	and	a	third	credntial	with	150-item	test.	If	raw	scors	are	reported	for	all	three	credntials,	then	there	are	three	different	score	scales	with	three	different	cut	scors.	Not	to	mention	that	each	test	may	have	multiple	forms.	Consolidating	to	a	single	scaled	range	and	cut	may	be	preferable	for	the	test
publishe.	These	types	of	situations	can	create	confusion	for	candidates	and	other	stakeholers.	If	scaled	scors	were	reported	instead	of	raw	scors,	all	three	tests	could	be	reported	on	the	same	scale.	The	announcement	of	changes	in	test	specifications	often	raises	questions	among	candidates	and	stakeholders.	In	such	cases,	it	is	crucial	to	inform
stakeholders	about	any	updates,	including	changes	to	the	score	scale.	This	switch	enables	the	differentiation	between	the	current	and	updated	versions	of	the	certification	test.	By	utilizing	the	Z-Table,	we	can	calculate	probabilities	for	a	statistical	sample	with	a	standard	normal	distribution.	To	determine	the	p-value	from	the	z-table,	follow	these
steps:	1.	Find	the	row	that	represents	the	ones	digit	and	the	tenths	digit	of	the	z-value.	2.	Find	the	column	that	represents	the	hundredths	digit	of	the	z-value.	3.	Intersect	the	row	and	column	from	Steps	1	and	2.	This	result	represents	P(Z	<	z),	with	a	left	tail	showing	the	probability	that	the	random	variable	Z	is	less	than	the	value	of	z.	For	instance,
let's	find	the	p-value	for	P(Z	<	1.13).	Using	the	Z-Table,	we	locate	the	row	for	1.1	and	the	column	for	0.03.	The	intersection	yields	0.8708,	meaning	that	P(Z	<	1.13)	=	0.8708.	Given	the	normal	distribution's	symmetry,	it	can	be	concluded	that	P(Z	>	1.13)	=	P(Z	<	1.13)	=	0.1292.	To	calculate	corresponding	probabilities,	follow	these	rules:	-	For	z	>	0,
P(Z	≤	z)	=	A(z)	-	For	z	<	0,	P(Z	≤	z)	=	1	-	A(z)	-	For	z	>	0,	P(Z	≥	z)	=	1	-	A(z)	-	For	z	<	0,	P(Z	≥	z)	=	A(z)	Additionally,	to	calculate	the	probability	between	two	values	(z1	and	z2),	use:	P(Z	≤	z2)	-	P(Z	≤	z1)	The	test	grade	calculator	provides	a	convenient	way	to	determine	the	grades	and	percentages	based	on	the	number	of	points	earned	and	wrong
answers.	For	students	at	Level	4,	understanding	the	skills	and	knowledge	needed	for	postsecondary	readiness	is	essential.	The	cut	scores	for	each	subject	vary,	with	a	Level	3	cut	score	of	300	for	all	KAP	assessments.	To	determine	how	your	student	performed,	consult	with	teachers	or	school	officials.	Cut	scores	for	the	2024-25	assessment	will	be
established	in	summer	2025	during	standard	setting.	Our	test	score	calculator	provides	a	straightforward	and	intuitive	tool	for	evaluating	student	performance.	To	use	it,	enter	the	number	of	questions	or	points	earned	by	the	student	and	the	number	they	got	wrong.	Alternatively,	you	can	enter	the	total	points	earned	to	calculate	the	percentage	score.
Assuming	our	example	student	scored	83.33%	on	a	test,	which	corresponds	to	a	B	grade.	The	grading	scale	table	allows	you	to	easily	check	scores	for	other	students.	Scaled	scores	provide	a	way	to	compare	test	results	fairly	across	different	versions	of	a	test	or	tests	with	varying	difficulty	levels,	allowing	for	more	accurate	comparisons	between
examinees.	Scaled	scoring	is	a	process	used	to	convert	raw	scores	into	standardized	scores,	allowing	for	comparison	across	different	tests	and	administrations.	The	ACT,	a	widely	recognized	college	entrance	exam,	uses	linear	transformation	to	scale	raw	scores	into	scaled	scores.	However,	some	tests,	like	the	SAT,	use	equating	processes	to	adjust
scores	based	on	differences	between	versions	of	the	same	test.	Raw	scores	can	be	converted	using	either	linear	or	nonlinear	transformations.	Linear	transformation	is	commonly	used	in	exams	like	the	ACT,	where	raw	scores	are	directly	mapped	onto	a	scale.	In	contrast,	equating	involves	statistical	adjustments	to	ensure	that	average	performance
across	different	tests	is	equivalent.	This	process	accounts	for	variations	in	test	difficulty	and	content	between	versions.	Let's	consider	an	example	to	illustrate	how	equating	affects	scaled	scores.	Suppose	you	and	a	friend	take	the	SAT	on	different	dates.	Although	both	of	you	scored	50	on	the	math	section,	your	scaled	score	might	be	different	due	to
taking	different	versions	of	the	exam.	Equating	processes	create	unique	scales	for	each	version,	ensuring	that	test	scores	are	comparable	regardless	of	when	they	were	taken.
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