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Personalized	Competency-Based	Education:		
Creating	a	Cohesive	and	Coherent	System	

By	Jennifer	S.	Norford	and	Robert	J.	Marzano	

Since	President	Obama	signed	the	Every Student	Succeeds	Act	(ESSA)	into	law	on	December	10,	
2015,	supporters	of	personalized	and	competency-based	learning	have	examined	the	opportunities	
the	law	affords	states	to	expand	these	approaches	(see,	for	example,	Alliance	for	Excellent	
Education,	2016;	Center	on	Innovations	in	Learning,	2016;	KnowledgeWorks,	2016;	Knowles,	2016;	
Pace,	2016).	The	enabling	provisions	include	those	that	allow	states	to	redesign	assessments	for	
student-centered	learning,	pilot	new	assessment	systems	that	align	with	competency-education	
approaches,	and	implement	personalized,	blended,	and	online	learning	approaches.	

Well	before	the	passage	of	ESSA	many	states	across	the	nation	
had	been	adopting	policies	and	pilot	testing	personalized-
learning	approaches	and	competency-based	innovations	in	K–
12	education	(Patrick,	Worthen,	Frost,	&	Gentz,	2016;	Sturgis,	
2016a).	Briefs	on	state	policies	have	reported	that	
approximately	90	percent	of	states	have	policies	designed	to	
enable	and	scale	personalized-	and	competency-learning	
approaches	and	have	identified	advanced	states	as	Arizona,	
Colorado,	Idaho,	Iowa,	Maine,	New	Hampshire,	Ohio,	Oregon,	
Utah,	and	Vermont	(Patrick,	Worthen,	Frost,	&	Gentz,	2016;	
Sturgis,	2015).	Relevant	legislation	and	policies	include	those	
that	provide	credit	flexibility	(for	example,	policies	related	to	
seat	time	waivers	and	proficiency-based	diplomas),	allow	
multiple	pathways	to	earning	credits	and	graduating	(for	
example,	expanded	learning	opportunities	such	as	internships	
and	community	service;	online	learning	and	dual	enrollment),	
and	redesign	assessment	and	accountability	systems.	

In	the	2016–17	school	year,	many	districts	in	Colorado	rolled	out	new	graduation	requirements	to	
meet	state	guidelines	that	require	students	to	show	what	they	know	or	can	do	in	English	and	
mathematics	through	tests,	projects,	or	college-level	courses.	Driven	by	the	need	to	better	prepare	
students	for	college	and	the	workplace,	the	“guidelines	are	meant	to	provide	a	common	set	of	
expectations	for	earning	a	diploma	in	a	state	that	until	recently	allowed	each	district	to	set	its	own	
criteria”	(Wright	&	Asmar,	2016).	The	guidelines	provide	a	menu	of	12	options	and	are	not	
intended	to	force	districts	to	adopt	a	competency-based	system.	Rather,	they	allow	for	the	adoption	
of	a	fully	competency-based	system	but	primarily	seek	to	expand	options	for	districts	and	students	
while	ensuring	students’	proficiency.	

As	Colorado	districts	research,	develop,	and	adopt	new	graduation	requirements,	they	must	select	
from	menu	options	that	include	specified	scores	on	tests,	such	as	ACCUPLACER,	ACT,	or	ACT	
Compass,	and	other	less	traditional	options,	such	as	passing	grades	in	concurrent	enrollment	
postsecondary	courses,	capstone	projects,	or	standards-based	performance	assessments.	Many	
districts	have	opted	to	keep	credit-hour	requirements	while	adopting	one	or	more	of	the	state	
menu	options.	The	result	is	that	graduation	requirements	will	still	vary	across	the	state,	albeit	with	
some	competency-based	requirements	in	place	for	English	and	math	(Colorado	Department	of	
Education,	2016).		

Personalized	Learning

Personalized	learning	is	
tailoring	learning	for	each	
student’s	strengths,	needs,	and	
interests	—	including	enabling	
student	voice	and	choice	in	what,	
how,	when,	and	where	they	learn	
—	to	provide	flexibility	and	
supports	to	ensure	mastery	of	
the	highest	standards	possible.
(Patrick,	Worthen,	Frost,	&	Gentz,	
2016)	
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A	definition	
Various	definitions	of	personalized	
learning	and	competency-based	
education	exist	in	K–12	(see,	for	
example,	Foundation	for	Excellence	
in	Education,	n.d.;	Patrick,	Kennedy,	
&	Powell,	2013;	RAND	Corporation,	
2014;	U.S.	Department	of	
Education,	n.d.).	Recent	definitions	
tend	to	incorporate	the	concept	of	
competency-based	into	personalized	
learning (see,	for	example,	
KnowledgeWorks,	2016.).	

This	white	paper	outlines	our	
response	to	the	call	to	create	a	
“cohesive	understanding	of	how	
personalized	learning	and	
competency	education	go	hand	in	
hand”	(Sturgis,	2016a).	We	refer	to	
the	approach	as	personalized	
competency-based	education	
(PCBE),	and	it	has	the	following	
characteristics:	

• Students	move	on	to	the	next	
level	within	a	subject	area	only	
after	they	have	demonstrated	
proficiency	at	the	current	level.	

• The	time	required	to	learn	
content	is	not	a	factor	in	
judging	students’	competencies.	

• Students	have	multiple	
opportunities	and	ways	to	learn	
specific	content.	

• Students	have	multiple	
opportunities	and	ways	to	
demonstrate	proficiency	with	
specific	content.	

• Development	of	student	agency	
is	a	central	focus	in	addition	to	
proficiency	with	academic	
content.

• Students	have	choice	in	the	
teaching	and	learning	process.	

• Students	have	voice	in	the	
teaching	and	learning	process.	

This	example	illustrates	the	challenge	districts	and	schools	across	
the	nation	face	as	they	design	and	implement	personalized	
competency-based	learning	systems.	In	many	ways,	creating	a	
personalized	competency-based	learning	system	resembles	the	
process	of	a	student	creating	a	learning	pathway	within	such	a	
system—within	certain	parameters,	there	are	many	options,	and	
each	decision	influences	the	next.	

What	does	it	look	like?	

When	we	talk	to	educators	about	personalized	competency-based	
approaches,	almost	always,	the	first	question	they	ask	is:	What	
does	it	look	like?	From	district	leaders:	What	does	it	look	like	if	you	
have	twenty-five	hundred	kids	doing	twenty-five	hundred	different	
things	at	the	same	time?	If	each	model	is	unique,	how	do	we	provide	
the	right	supports	for	our	schools?	From	school	leaders:	How	do	we	
get	started?	How	do	we	schedule?	How	do	we	empower	students	and	
teachers?	How	do	we	involve	parents?	From	teachers:	Do	I	have	to	
create	27	different	lesson	plans	every	day?	Do	I	still	teach	if	students	
are	in	charge	of	their	learning?	How	do	we	put	kids	in	charge	of	their	
own	learning?	

Responding	to	new	graduation	requirements,	as	Colorado	districts	
have	been	recently,	is	only	one	piece	of	a	much	larger	system	
change	when	transitioning	to	a	personalized	competency-based	
system.	And	educators	are	looking	for	answers.	

How	do	you	put	the	pieces	together?	

Personalized	competency-based	education	(PCBE)	systems	may	
look	different	everywhere,	but	districts,	schools,	and	classrooms	
can	follow	a	schema	or	blueprint	to	ask	the	right	questions	before	
diving	in	headfirst.	When	designing	a	PCBE	system,	each	piece	
must	work	in	concert	with	the	other	pieces	so	that	the	whole	is	
greater	than	the	sum	of	the	parts.	We	suggest	starting	with	seven	
design	questions:	

1. What	content	will	be	addressed	within	the	system?		
2. How	will	the	learning	environment	support	student	

agency?		
3. How	will	instruction	support	student	learning?		
4. How	will	student	proficiency	be	measured?		
5. How	will	scheduling	accommodate	student	learning?		
6. How	will	reporting	facilitate	student	learning?		
7. How	do	we	transition to	a	PCBE	system?

These	questions	help	leadership	teams	put	the	pieces	together	to	
create	a	system	that	connects	key	features	of	personalized	learning	
with	the	technical	requirements	necessary	to	fully	implement	a	
competency-based	system.	
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What	content	will	be	addressed	within	the	system?	

Content	provides	the	foundation	of	a	personalized	competency-based	system.	It	defines	what	the	
school	community	believes	is	important	for	students	to	master—the	academic	knowledge	and	
skills,	thinking	skills,	social	and	personal	skills,	work	habits	and	dispositions,	and	other	domains	
that	the	community	finds	important.	We	recommend	schools	include	three	general	categories	of	
knowledge	as	part	of	the	content	students	must	master:	(1)	traditional	academic	content,	(2)	
cognitive	skills,	and	(3)	metacognitive	skills.	

Traditional	academic	content.	This	content	includes	knowledge	and	skills	historically	taught	in		
K–12	schools	and	comprises	content	areas	such	as	English	language	arts	(ELA),	world	history,	
geography,	economics,	biology,	chemistry,	algebra,	geometry,	foreign	languages,	computer	science,	
and	so	on.	The	key	to	determining	the	academic	content	of	a	system	lies	in	prioritizing	and	
unpacking	standards.	This	step	is	necessary	because	most	standards	documents—whether	
Common	Core	State	Standards	or	other	state-standards	documents,	such	as	the	Texas	Essential	
Knowledge	and	Skills	(TEKS)—simply	contain	too	much	content	to	teach	and	assess.	To	tackle	this	
challenge,	we	recommend	schools	or	districts	use	the	detailed	process	outlined	in	A	School	Leader’s	
Guide	to	Standards	Based	Grading	(Heflebower,	Hoegh,	&	Warrick,	2014).	The	following	steps	
should	be	carried	out	by	teams	of	teachers	who	are	experts	in	their	content	areas:	(1)	analyze	
standards	documents,	(2)	select	preliminary	prioritized	standards,	(3)	categorize	prioritized	
standards,	and	(4)	review	and	revise	the	final	selection.		

Alternatively,	a	school	or	district	can	start	with	The	Critical	Concepts	(Simms,	2016),	a	set	of	
unpacked	standards	developed	by	Marzano	Research.	This	set	of	unpacked	standards	provides	a	
focused	set	of	measurement	topics	for	each	K–12	grade	level	in	the	content	areas	of	English	
language	arts	(ELA),	mathematics,	and	science	and	forms	the	basis	for	schools	or	districts	to	create	
their	own	set	of	measurement	topics.	Once	measurement	topics	are	identified,	teams	develop	
learning	targets	that	articulate	the	specific	knowledge	and	skills	that	students	must	know	or	be	able	
to	do	in	order	to	demonstrate	mastery	of	a	measurement	topic.	

	 	Proficiency	scales.	As	a	next	step,	we	strongly	recommend	that	districts	or	schools	construct	
proficiency	scales	for	each	measurement	topic.	Proficiency	scales	have	their	grounding	in	learning	
progressions	which	are	“a	series	of	related	learning	goals	that	culminate	in	the	attainment	of	a	
more	complex	learning	goal”	(Marzano,	2010,	p.	11).	Learning	progressions	describe	the	steps	that	
students	and	teachers	need	to	take	to	eventually	reach	a	learning	target	or	master	a	topic.	In	its	
simplest	form,	a	proficiency	scale	is	a	statement	of	progressively	more	complex	expectations	
regarding	the	knowledge	and	skills	within	a	measurement	topic	(Figure	1).		

The	best	way	to	understand	a	proficiency	
scale	is	to	start	with	the	score	3.0	or	target	
content	(that	is,	learning	target)	of	the	
scale,	which	articulates	the	expectations	
for	each	measurement	topic.	For	example,	
take	the	fifth-grade	science	measurement	
topic	Properties	of	Matter.	The	statement	
of	expectation	is	Classify	materials	based	
on	their	properties	(magnetism,	
conductivity,	density,	solubility,	boiling	
point,	melting	point).	

4.0	 Advanced	content	

3.0	 Target	content	

2.0	 Simpler	content	necessary	for	proficiency	

1.0	 With	help,	partial	success	with	score	2.0	
content	and	score	3.0	content	

0.0	 Even	with	help,	no	success	

Figure	1.	Generic	form	of	a	proficiency	scale	
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The	score	2.0	content	involves	simpler	content	that	is	necessary	for	students	to	master	before	
meeting	the	learning	target	(score	3.0)	and	that	will	be	directly	taught.	This	last	point	is	critical.	
Score	2.0	should	not	contain	all	the	information	and	skills	necessary	to	meet	the	score	3.0	
expectations,	but	it	should	contain	content	the	teacher	feels	must	be	directly	taught	to	students.	
Score	2.0	content	typically	includes	key	vocabulary,	basic	processes,	and	basic	details.	For	the	score	
3.0	science	content	outlined	previous,	the	score	2.0	content	might	be	as	follows:	

• Students	will	recognize	and	recall	basic	vocabulary,	such	as	magnetism,	conductivity,	
density,	solubility,	boiling	point,	melting	point	

• Students	will	perform	basic	processes,	such	as	
o Making	observations	to	identify	the	properties	of	a	material	
o Taking	measurements	to	identify	the	properties	of	a	material	

Score	4.0	content	involves	going	above	and	beyond	the	expectations	of	the	score	3.0	learning	target.	
Many	times,	this	requires	students	to	make	inferences	and	applications	not	addressed	in	class.		
Score	1.0	does	not	involve	specific	content.	Rather,	it	indicates	that	a	student	can	demonstrate	
partial	understanding	of	or	skill	at	the	score	2.0	and	3.0	content,	but	only	with	help.	Score	0.0	
indicates	that,	even	with	help,	a	student	cannot	demonstrate	knowledge	of	or	skill	at	any	of	the	
content.	When	complete	(Figure	2),	the	proficiency	scale	contains	the	simpler	content	and	the	more	
complex	content	of	the	measurement	topic.	

4.0	 In	addition	to	Score	3.0,	the	student	will	demonstrate	in-depth	inferences	and	applications	that	go	
beyond	what	was	taught.	

3.5	 In	addition	to	score	3.0	performance,	partial	success	at	score	4.0	content.	
3.0	 The	student	will:	

Classify	materials	based	on	their	properties	(magnetism,	conductivity,	density,	solubility,	boiling	
point,	melting	point).	

2.5	 No	major	errors	or	omissions	regarding	score	2.0	content,	and	partial	success	at	score	3.0	content.	
2.0	 The	student	will	recognize	and	recall	basic	vocabulary,	such	as	magnetism,	conductivity,	density,	

solubility,	boiling	point,	melting	point.	
The	student	will	perform	basic	processes,	such	as:	
•	Making	observations	to	identify	the	properties	of	a	material.	
•	Taking	measurements	to	identify	the	properties	of	a	material.	

1.5	 Partial	success	at	score	2.0	content,	and	major	errors	or	omissions	regarding	score	3.0	content.	
1.0	 With	help,	partial	success	at	score	2.0	content	and	score	3.0	content.	
0.5	 With	help,	partial	success	at	score	2.0	content	but	not	at	score	3.0	content.	
0.0	 Even	with	help,	no	success.	

Figure	2.	Complete	proficiency	scale	for	a	fifth-grade	science	measurement	topic	

The	complete	proficiency	scale	(Figure	2)	has	half-point	scores.	This	feature	greatly	enhances	the	
scale’s	use	as	a	measurement	device.	Score	0.5	means	that	a	student	can	demonstrate	partial	
knowledge	of	the	score	2.0	content	with	help	but	no	knowledge	of	score	3.0	content.	Score	1.5	
indicates	that	the	student	can	independently	demonstrate	partial	knowledge	of	the	score	2.0	
content.	Score	2.5	means	that	a	student	can	demonstrate	knowledge	of	the	score	2.0	content	and	
has	partial	success	with	the	score	3.0	content.	Score	3.5	means	that	a	student	is	proficient	with	the	
score	3.0	content	and	can	demonstrate	partial	knowledge	of	or	skill	at	the	score	4.0	level.	Once	
developed,	the	measurement	topics	and	their	associated	proficiency	scales	provide	the	foundation	
for	curriculum,	instruction,	and	assessment	in	a	PCBE	system.	
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Cognitive	skills.	These	skills	are	brain-based	skills	that	we	use	to	function—to	think,	read,	
remember,	pay	attention.	These	skills	help	us	“effectively	process	information	and	complete	tasks.	
Cognitive	skills	are	required	for	tasks	involving	retrieval,	comprehension,	analysis,	and	utilization	
of	knowledge”	(Marzano,	Yanoski,	Hoegh,	&	Simms,	2013).	A	goal	of	personalized	learning	and	
competency	education	is	to	ensure	students	learn	to	learn.	For	example,	the	Iowa	Department	of	
Education	(2016)	provides	the	following	guidelines	for	PK–12	competency-based	education:	

Competency-based	education	results	in	deeper	learning	outcomes	for	students	as	
they	engage	in	application,	analysis,	and	evaluation	of	academic	content	to	prepare	
for	post-secondary	success.	Students	reach	proficiency	of	academic	content	while	
learning	how	to	think	critically	and	creatively,	collaborate	and	communicate	
effectively,	adapt	to	challenges	and	complex	problems,	and	be	accountable	for	
quality	results.		

Our	recommended	list	of	cognitive	skills	that	can	support	students	in	reaching	deeper	learning	
outcomes	includes:	

• Generating	conclusions	
• Identifying	common	logical	errors	
• Presenting	and	supporting	claims	
• Navigating	digital	sources	
• Problem	solving	
• Decision	making	
• Experimenting	
• Investigating	
• Identifying	basic	relationships	between	ideas	
• Generating	and	manipulating	mental	images	

Although	cognitive	skills	should	be	taught	directly	and	practiced,	just	like	traditional	academic	
content,	we	recommend	that	schools	do	not	teach	every	skill	at	each	grade	level.	Rather,	we	suggest	
that	schools	determine	when	certain	skills	will	be	taught	and	within	the	context	of	what	specific	
subject	areas.	For	example,	a	school	can	focus	on	more	basic	cognitive	skills,	such	as	identifying	
basic	relationships	between	ideas	and	generating	and	manipulating	mental	images	in	lower	grades,	
say	K–4,	while	distributing	other	skills	across	levels—for	example,	addressing	generating	
conclusions	at	levels	1,	3,	5,	and	7,	while	addressing	decision	making	explicitly	at	levels	2,	4,	6,	and	8.	
At	high-school	levels,	cognitive	skills	may	be	best	placed	within	the	context	of	certain	subject	areas.	
For	example,	generating	conclusions	might	be	taught	in	English	language	arts,	experimenting	in	
science,	and	problem	solving	in	mathematics	courses.	The	point	is	that	each	skill	does	not	have	to	be	
taught	at	each	level,	and	schools	should	make	clear	plans	to	reasonably	and	adequately	disperse	
them	throughout	the	curriculum.	

Metacognitive	skills.	We	use	metacognitive	skills	to	provide	executive	control	over	our	actions—in	
other	words,	to	think	about	thinking.	They	help	us	perform	mental	and	physical	actions	more	
effectively	and	efficiently,	become	more	self-aware,	and	self-assess.	

Metacognitive	skills	that	support	students	in	reaching	deeper	learning	outcomes	include:	

• Planning	for	goals	and	making	adjustments	
• Staying	focused	when	answers	and	solutions	are	not	immediately	apparent	
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• Pushing	the	limits	of	one’s	knowledge	and	skills	
• Generating	and	pursuing	one’s	own	standards	of	excellence	
• Seeking	incremental	steps	
• Seeking	accuracy	
• Seeking	clarity	
• Resisting	impulsivity	
• Seeking	cohesion	and	coherence	

Schools	can	treat	metacognitive	skills	like	cognitive	skills—teach	them	only	at	specific	grade	levels	
and	within	specific	content	areas.	For	example,	some	metacognitive	skills	like	planning	for	goals	
and	seeking	accuracy	can	be	addressed	evenly	across	the	grade	levels.	Others	like	generating	and	
pursuing	one’s	own	standards	of	excellence	are	more	appropriate	at	higher	grade	levels.	

How	will	the	learning	environment	support	student	agency?	

Our	view	reflects	that	of	others	in	the	field	who	assert	that	a	“competency-based	structure	enables	
personalized	learning	…	[and]	…	[w]ith	clear	and	calibrated	understanding	of	proficiency,	learning	
can	be	tailored	to	each	student’s	strengths,	needs,	and	interests	and	enable	student	voice	and	choice	
in	what,	how,	when,	and	where	they	learn”	(CompetencyWorks,	n.d.).	A	PCBE	system	should	shift	
from	a	teacher-centered	environment	to	a	student-centered	learning	environment	that	facilitates	
the	development	of	student	agency.		

One	way	of	framing	the	necessary	shift	required	of	a	competency-based	system	is	with	the	idea	of	
self-efficacy.	At	its	core,	self-efficacy	involves	the	belief	that	one	is	ultimately	in	control	of	his	or	her	
life	and	development	of	the	accompanying	skills	to	actualize	this	belief.	This	perspective	might	be	
the	most	important	outcome	that	a	formal	education	can	provide	to	students.	The	construct	of	self-
efficacy	is	closely	related	to	the	concept	of	student	agency,	which	can	be	defined	as	“the	capacity	and	
propensity	to	take	purposeful	initiative—the	opposite	of	helplessness”	(Ferguson,	Phillips,	&	
Friedlander,	2015,	p.	1).	Reporting	on	“the	influence	of	teaching	on	emotions,	motivations,	
mindsets,	and	behaviors	that	we	associate	with	agency,”	the	authors	concluded:	“The	development	
of	agency	may	be	as	important	an	outcome	of	schooling	as	the	skills	we	measure	with	standardized	
testing”	(p.	1).		

Our	approach	to	facilitating	student	agency	involves	both	individual	and	group	responsibilities	and	
focuses	on	four	primary	strategies:	(1)	establishing	a	system	for	setting	and	monitoring	classroom	
goals;	(2)	creating	and	using	standard	operating	procedures,	or	SOPs;	(3)	integrating	student	voice	
and	choice	in	the	teaching	and	learning	process;	and	(4)	creating	a	more	flexible	physical	
environment.	In	this	paper,	we	discuss	the	first	two	strategies.	

Establishing	a	system	for	setting	and	monitoring	classroom	goals.	In	our	approach,	the	process	
of	setting	and	monitoring	goals	helps	students	connect	to	the	school’s	shared	vision	and	develop	a	
sense	of	ownership	for	achieving	the	vision.	Teachers	and	students	create	a	Code	of	Cooperation	
(Langford,	2015)	to	identify	behavioral	traits	they	will	monitor	individually	and	as	a	class	in	order	
to	achieve	class	goals	(Figure	3).	Unlike	the	traditional	process	in	which	the	teacher	establishes	a	
set	of	classroom	rules	that	students	are	expected	to	follow,	students	lead	the	process	of	creating	the	
Code	of	Cooperation	with	support	from	the	teacher	and	then	design	rubrics	to	monitor	how	they	
are	meeting	the	Code.	Students	use	tracking	forms	to	set	and	monitor	individual	goals	using	simple	
questions	such	as:	What	have	I	mastered?	Where	can	I	improve?	What	is	my	goal	for	the	next	two	
weeks?	
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At	the	classroom	level,	the	teacher	can	
assist	students	in	monitoring	their	
progress	toward	goals	by	collecting	exit	
slips	and	averaging	scores	on	specific	
traits.	The	Code	of	Cooperation	can	be	
aligned	to	existing	schoolwide	programs,	
such	as	PBIS,	and	can	support	students	in	
developing	important	personal	and	social	
skills,	some	of	which	may	align	with	
metacognitive	skills	(for	example,	self-
control)	and	other	habits	of	work	or	
mind	that	students	prioritize	(for	
example,	organization,	accountability,	
respect).	

Working	at	both	the	individual	and	
classroom	levels	is	important.	The	
classroom-level	goals	assist	students	in	
working	together	to	accomplish	specific	
objectives,	while	the	individual	goals	
assist	students	in	developing	a	sense	of	
self-efficacy	and	agency.	That	is,	setting,	
working	toward,	and	achieving	individual	
goals	assist	students	in	developing	
confidence	in	their	abilities	to	exert	
control	over	specific	areas	in	their	lives,	
such	as	their	motivations,	behaviors,	and	
classroom	environment.	

Creating	and	using	standard	operating	procedures,	or	SOPs.	Standard	operating	procedures—a	
set	of	step-by-step	instructions—are	common	in	many	industries,	including	the	military,	
healthcare,	and	business.	Designed	to	improve	efficiency	and	quality,	a	“well-written	SOP	eliminates	
confusion	and	disputes,	ensures	repeatability,	and	provides	a	means	for	continuous	improvement”	
(Weeden,	2013).	In	the	personalized	competency-based	classroom,	SOPs	play	a	key	role	in	
classroom	management	by	providing	students	with	tools	to	assume	responsibilities	traditionally	
handled	by	the	teacher.		

SOPs	can	address	safety	or	compliance	issues	(for	example,	bus	routines	or	bathroom	breaks),	
behaviors	(for	example,	washing	hands	or	managing	emotions),	daily	classroom	practices	(for	
example,	I	need	help,	now	what?	or	how	to	handle	iPads	and	computers	in	the	classroom),	or	
academics	(for	example,	how	to	choose	a	good	book	or	how	to	solve	a	complex	problem).	
Regardless	of	the	focus	area,	the	purpose	of	an	SOP	should	be	to	clarify	expectations,	to	increase	
independence	and	self-monitoring,	or	to	solve	or	prevent	problems	or	inefficiencies.	

How	will	instruction	support	student	learning?		

One	of	the	great	misconceptions	about	a	personalized	competency-based	system	is	that	the	teacher	
no	longer	teaches.	True,	a	personalized	competency-based	classroom	teacher	provides	less	whole-
group	direct	instruction,	but	teachers	still	teach.	In	fact,	teachers	in	a	PCBE	classroom	use	many	of	
the	strategies	used	in	a	traditional	classroom	but	execute	them	in	different	ways	and	with	different	

Figure	3.	Example	of	a	Code	of	Cooperation	
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frequencies.	Because	students	can	be	at	many	different	places	across	the	sequence	of	measurement	
topics,	whole-group	instruction	might	be	primarily	focused	on	cognitive	and	metacognitive	skills.	
On	the	other	hand,	small-group	instruction	might	be	a	daily	occurrence.		

External	instructional	resources	can	assist	teachers	in	a	PCBE	classroom	in	managing	students	
working	on	different	measurement	topics	simultaneously.	We	define	these	resources	as	any	
alternative	way	a	student	can	receive	instruction	or	engage	with	content	(including	practicing	and	
deepening	knowledge	or	applying	content).	An	obvious	example	is	a	Khan	Academy	video.	Free	and	
easily	accessible,	students	can	view	any	number	of	videos	to	receive	direct	instruction	in	new	
content	or	to	review	content	they	are	struggling	to	learn.	Other	sites	such	as	Zearn	Math	and	NCES	
Kids'	Zone,	other	open	educational	resource	(OER),	or	subscription-based	sites	provide	content	that	
can	be	used	for	direct	instruction,	small-group	and	individual	practice	or	review	sessions,	or	even	
full-blown	knowledge-application	projects.		

Teachers	can	also	create	instructional	screencast	tutorials	on	websites	like	Teacher	Tube	or	
Educreations,	or	use	platforms	like	Edmodo	or	Google	Docs	to	create	virtual	warehouses	of	
resources.	In	Charleston	County	School	District,	teachers	found	that	their	students	actually	
preferred	viewing	a	screencast	of	the	teacher	providing	a	short	mini-lesson	to	a	Khan	Academy	
video	or	other	online	resource.	Developing	a	virtual	warehouse	of	this	type	of	resource	certainly	
takes	time	but	can	become	an	invaluable	addition	to	the	school’s	curriculum.	

How	will	student	proficiency	be	measured?		

Measurements	of	students’	current	status	and	progress	are	central	to	an	effective	PCBE	system.	
Students	must	have	access	to	accurate	information	about	their	status	and	growth	on	specific	
measurement	topics	to	know	what	they	need	to	do	to	improve.	Similarly,	teachers	must	have	the	
same	precise	information	to	know	how	to	alter	instruction	to	facilitate	student	progress.	We	assert	
that	an	effective	measurement	system	must	overcome	three	challenges:	(1)	violating	the	principle	
of	unidimensionality,	(2)	relying	too	heavily	on	summative	assessments,	and	(3)	over	testing.	

Unidimensionality.	The	term	unidimensionality	refers	to	the	idea	that	an	assessment	should	only	
measure	a	single	dimension.	When	an	assessment	has	more	than	one	dimension	represented	by	its	
items,	it	is	difficult	to	interpret	the	final	score	a	student	receives.	To	illustrate,	consider	the	
situation	depicted	in	Figure	4.	

	 Dimension	A	 Dimension	B	 Total	Score	
Student	1	 4	 20	 24	
Student	2	 20	 4	 24	
Student	3	 12	 12	 24	

Figure	4.	Scores	for	multiple	dimensions	on	a	test	

Figure	4	depicts	three	students’	scores	on	a	twenty-item	test	that	measures	two	dimensions,	A	and	
B.	Each	dimension	involves	ten	items	worth	2	points	each	for	a	total	possible	score	of	40	points.	
Dimension	A	deals	with	the	third	grade	science	topic	of	Life	Cycles,	and	dimension	B	deals	with	the	
topic	of	Food	Chains	and	Webs.	These	topics	are	both	covered	in	science	at	the	third-grade	level,	
but	they	have	minimal	overlap	in	terms	of	content.	If	a	student	knows	a	lot	about	life	cycles,	it	
doesn’t	follow	that	he	or	she	will	also	know	a	lot	about	food	chains	and	webs.	
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All	three	students	in	Figure	4	have	the	same	total	score,	24,	yet	their	profiles	relative	to	the	two	
dimensions	are	quite	different.	Student	1	performed	well	on	dimension	B	(that	is,	received	20	out	of	
20	points)	but	not	on	dimension	A	(that	is,	received	4	out	of	20	points).	Student	2	exhibited	the	
opposite	pattern,	performing	well	on	topic	A	but	not	on	topic	B.	Student	3	had	a	moderate	
performance	on	both	A	and	B.	Because	this	test	addressed	two	dimensions,	the	overall	scores	tell	us	
little	about	the	strengths	and	weaknesses	of	each	student	regarding	the	two	dimensions.	In	effect,	
the	information	about	the	three	students	supplied	by	the	test	is	not	generalizable	beyond	this	
particular	test.	This	situation	is	particularly	problematic	in	a	PCBE	system	focused	on	measuring	
students’	competence	with	specific	topics.	

Over-reliance	on	a	summative	assessment.	In	many	PCBE	schools,	a	student	must	earn	a	passing	
score	on	a	specific	assessment	to	be	considered	proficient.	However,	as	Marzano	(2000,	2006,	
2010)	has	explained,	a	single	assessment	should	never	be	used	as	the	sole	condition	for	a	student’s	
current	status	or	grade,	because	all	assessments	are	inaccurate	to	some	degree	and	all	scores	contain	
error.	The	fundamental	equation	of	classical	test	theory	states	that	

	 observed	score	=	true	score	+	error	score	

What	does	this	mean	in	the	classroom?	Each	score	a	student	receives	(observed	score)	includes	a	
true	score	component	(the	precise	score	representing	what	the	student	knows	on	a	particular	topic	
at	a	particular	point	in	time	on	a	particular	assessment)	and	an	error	score	component	(the	part	of	
the	observed	score	resulting	from	factors	other	than	the	student’s	understanding	or	skill).		

For	example,	a	student’s	observed	score	will	include	her	true	score	(what	she	really	knows	or	can	
do)	and	error	caused	by	any	number	of	factors,	such	as	careless	mistakes,	incorrect	scoring,	correct	
guesses,	or	poorly	written	items.	In	any	of	these	cases,	the	student’s	observed	score	will	be	higher	
or	lower	than	her	true	score	because	of	error.	

Over	testing.	It	is	easy	for	a	PCBE	system	to	fall	into	the	trap	of	over	testing	precisely	because	the	
system	needs	to	be	transparent	about	mastery	of	the	content.	That	is,	rather	than	providing	an	
overall	grade	for	a	subject	area	(such	as	an	A	for	mathematics,	and	a	B-	for	Science),	a	PCBE	system	
must	provide	the	status	for	each	student	on	each	measurement	topic	(for	example,	a	student	might	
be	proficient	on	the	topic	of	Slope	and	Intercept,	and	developing	on	the	topic	of	Quadratic	
Equations).	Given	that	each	level	of	the	system	(grade	level	or	performance	level)	should	have	
about	fifteen	to	twenty-five	measurement	topics	articulated	as	proficiency	scales	(which	include	
three	levels	of	content	at	score	2.0,	3.0,	and	4.0),	it	is	easy	to	see	how	a	system	can	become	
overwhelmed	with	assessments,	tests,	and	scores.		

As	an	example,	consider	grade	(or	level)	8	mathematics.	Suppose	the	school	has	20	measurement	
topics	for	this	level.	If	each	measurement	topic	has	an	associated	proficiency	scale	with	content	at	
scores	2.0,	3.0,	and	4.0,	the	school	has	60	sets	of	content	statements.	If	the	school	considers	the	
elements	of	these	measurement	topics	in	isolation	and	assesses	those	elements	in	isolation,	it	is	
easy	to	see	how	this	situation	would	require	an	inordinate	amount	of	testing.	The	situation	is	
exacerbated	in	a	PCBE	system	because	students	must	have	multiple	opportunities	to	demonstrate	
proficiency.	In	this	example,	if	students	averaged	two	tests	before	they	demonstrated	competency	
with	content	at	a	particular	level	of	a	proficiency	scale,	they	would	take	120	tests	per	year.	If	
students	averaged	three	assessments	to	demonstrate	proficiency,	then	180	tests	would	be	required	
for	each	student	each	year,	and	so	on.	Obviously,	this	multiplier	effect	would	render	the	assessment	
system	completely	impractical.	
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Test	less,	assess	more.		
Use	proficiency	scales.	

Take	a	measurement	perspective.	

	

Test	less,	assess	more.	We	recommend	an	approach	of	“testing	less	and	assessing	more”	to	
address	these	challenges.	Using	proficiency	scales	as	the	basis	for	the	curriculum,	instruction,	and	
assessment	system	in	a	district	or	school	resolves	the	issues	associated	with	unidimensionality.	A	
proficiency	scale	by	design	represents	a	single	dimension,	so	when	assessments	are	designed	using	
a	scale,	they	address	only	a	single	dimension.	Teachers	must	design	assessments	that	address	the	
score	2.0,	3.0,	and	4.0	content	of	a	scale	but	should	not	assume	that	items	on	each	assessment	must	
be	constructed	for	every	element	of	content	in	the	scale.	

Using	proficiency	scales	can	help	a	PCBE	system	avoid	violating	the	principle	of	unidimensionality,	
while	taking	a	measurement	perspective	can	help	a	PCBE	system	avoid	problems	associated	with	
over	testing	and	relying	too	heavily	on	a	single	assessment.	The	measurement	process	uses	
multiple	assessments	administered	over	time	on	the	same	topic	to	determine	student	scores.	As	
part	of	the	measurement	process,	teachers	can	use	a	wide	variety	of	assessments,	including	
traditional	tests,	probing	discussions,	demonstrations,	observations,	student-generated	
assessments,	quick	group	assessments,	and	student	self-assessments.	Schools	must	take	into	

account	methods	for	scoring	assessments	and	
determining	summative	scores.	Schools	can	
use	a	variety	of	assessments	to	support	the	
overall	determination	of	student	proficiency;	
these	include	safety	net	assessments	and	
checks	against	state	test	scores.	Finally,	
schools	can	and	should	assess	both	cognitive	
and	metacognitive	skills,	typically	through	
capstone	projects	or	personal	projects.	

How	will	scheduling	accommodate	student	learning?		

Educators	may	think	they	need	to	solve	the	problem	of	30	different	students	doing	30	different	
things	to	schedule	for	a	PCBE	system,	and	that	is	a	valid	concern,	although	maybe	slightly	
exaggerated.	The	goal	of	a	PCBE	system	is	to	ensure	students	are	moving	at	their	own	pace	through	
the	required	content,	and	that	they	receive	the	supports	they	need	to	stay	on	pace	and	the	
experiences	(and	supports)	they	need	to	advance	when	they	are	ready.	Still,	it	is	not	always	the	case	
that	every	single	student	will	be	working	on	different	learning	targets	at	the	same	time.	Even	if	that	
situation	does	occur,	smart	scheduling	can	assure	an	efficient	system.		

Scheduling	should	address	two	primary	goals:	(1)	creating	an	environment	where	any	given	
teacher	is	dealing	with	students	who	are	at	or	close	to	the	same	level	of	competence	for	a	particular	
subject	area,	and	(2)	providing	opportunities	for	students	to	access	teachers,	peers,	and	resources	
to	address	individual	needs.	Whether	working	within	a	traditional	schedule	or	creating	an	entirely	
new	schedule,	strategies	such	as	organizing	students	into	groups	based	on	their	performance	on	
specific	measurement	topics,	team	teaching,	and	focusing	on	small	groups	of	students	can	create	
learning	environments	where	teachers	focus	on	two	to	three	levels	(for	example,	teacher	A	works	
with	students	who	are	working	on	the	end	of	grade	1	and	grade	2	mathematics	topics,	and	teacher	
B	works	with	end	of	grade	2	and	beginning	of	grade	3	mathematics	topics).	This	structure	avoids	
scenarios	in	which	a	teacher	is	responsible	for	topics	that	cover	several	levels	of	content,	which	is	
frequently	overwhelming.	

Focused	instruction	time	(FIT)	is	a	scheduling	technique	that	is	becoming	very	popular	in	schools.	
In	this	approach,	a	chunk	of	time	is	set	aside	for	all	students	to	have	access	to	teachers	and	
resources.	Opening	up	the	building	for	full	access	to	all	teachers	for	a	particular	period	of	time	
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allows	students	to	complete	activities	or	work	on	advanced	material.	Scheduling	FIT	can	work	
across	K–12	in	traditional	or	non-traditional	schedules.	For	example,	in	a	traditional	elementary	
school	classroom	a	teacher	might	organize	the	schedule	so	that	half	of	her	students	have	FIT	before	
lunch	and	the	other	half	have	FIT	after	lunch.	At	the	secondary	level,	high	schools	might	create	a	60-
minute	period	in	the	middle	of	the	day	during	which	students	can	eat	lunch	(alternating	times	to	
accommodate	the	student	body)	and	go	to	teachers’	classrooms	for	additional	support.	Advisory	
periods	in	middle	and	high	schools	are	also	useful	time	periods	for	creating	FIT.	

Moving	beyond	a	traditional	schedule	and	integrating	technology	into	the	daily	program	open	up	
even	more	possibilities.	The	most	straightforward	approach	is	to	schedule	only	one	subject	to	be	
taught	per	period—for	example,	all	mathematics	courses	are	taught	at	the	same	time	each	day,	all	
reading	courses	are	taught	at	the	same	time,	and	so	on.	The	longer	this	type	of	scheduling	is	in	
place,	the	tighter	the	grouping	of	students	becomes	because	students	are	not	pushed	through	the	
system	with	unaddressed	content	gaps.	The	students	arrive	at	the	next	level	prepared	for	the	
material,	and	no	time	is	spent	having	to	review	content	below	their	current	level.	Another	
advantage	to	this	type	of	scheduling	is	that	more	teachers	are	available,	and	they	can	provide	more	
support	to	individuals	and	small	groups	of	students.	

How	will	reporting	facilitate	student	learning?	

Reporting	is	an	area	that	can	really	push	the	comfort	zone	of	parents,	students,	and	teachers.	The	
ultimate	goal	of	a	PCBE	system	is	to	report	student	progress	and	status	on	measurement	topics	
(academic,	cognitive,	and	metacognitive),	and	schools	can	use	overall	grades	to	ease	the	transition.	
We	refer	to	this	approach	as	standards-referenced	reporting.	

One	of	the	big	decisions	for	a	school	is	whether	to	keep	traditional	grade	levels.	In	the	switch	to	
levels,	the	content	required	for	a	general	high-school	diploma	is	sequenced	across	levels	1–10	with	
advanced	levels	above	10	(for	example,	Advanced	1,	2,	3,	and	so	on)	for	content	that	goes	beyond	
that	required	of	a	general	high-school	diploma.	Some,	but	not	all,	content	areas	will	require	10	
levels.	For	example,	world	languages	might	have	seven	levels,	art	might	have	six	levels,	and	coding	
might	have	four	levels.	Each	content	area,	then,	contains	as	many	or	as	few	levels	as	are	necessary	
to	describe	its	progression	up	to	high	school	graduation.	

Schools	should	consider	methods	for	reporting	concretely	and	systematically	on	each	student’s	
pace	relative	to	the	expected	pace	if	the	student	is	to	graduate	on	time.	This	type	of	reporting	might	
be	carried	out	informally	at	the	day-to-day	classroom	level	with	wall	charts	or	personal	tracking	
forms.	At	formal	reporting	intervals,	students	and	parents	should	receive	information	relative	to	
pace	toward	graduation	across	all	subject	areas.	

As	mentioned	previously,	many	schools	might	consider	standards-referenced	reporting	as	a	
stepping	stone	toward	a	fully	implemented	PCBE	system.	A	standards-referenced	system	maintains	
grade	levels	and	overall	grades	or	scores	on	report	cards.	

Some	non-negotiables	for	reporting	include	the	following:	

• Academic	grades	or	scores	must	be	separated	from	grades	or	scores	for	other	areas,	
including	cognitive	skills,	metacognitive	skills,	habits	of	mind	or	work,	effort,	and	so	on.	

• Scores	must	be	included	for	each	measurement	topic.	
• Scores	should	indicate	the	student’s	initial	status	and	current	status.	
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Schools	can	use	simple	conversion	charts	to	translate	proficiency	scale	scores	to	letter	grades,	and	
should	involve	parents,	students,	and	teachers	in	setting	the	scale	conversions.	They	will	have	
opinions	about	what	should	constitute	an	A,	a	B,	and	so	on,	and	their	initial	input	will	help	build	
consensus	for	the	transition.		

How	do	we	transition	to	a	PCBE	system?	

In	addition	to	the	technical	considerations	for	designing	a	PCBE	system,	districts	and	schools	must	
consider	an	implementation	timeline	for	the	transition.	Among	the	most	important	considerations	
for	the	transition	plan	is	how	quickly	to	implement	the	rule	that	every	student	must	achieve	
proficiency	on	each	measurement	topic	before	they	move	on	to	the	next	level.	There	are	several	
approaches	to	this	issue,	including	lowering	the	number	of	standards	depending	on	years	in	the	
system;	starting	with	certain	content	areas	first,	then	expanding	to	other	areas;	starting	with	
certain	grade	levels	and	progressing	with	those	students;	starting	with	pilot	teacher	teams	and	
moving	to	whole	school;	and	jumping	in	headfirst.	

Marzano	Research	can	assist	districts	in	mapping	plans	for	starting	implementation	with	several	
schools	and	scaling	to	include	the	whole	district	as	well	as	starting	small	and	scaling	within	one	or	
more	schools.	We	typically	recommend	a	two-year	ramp-up	phase,	followed	by	full	rollout.	For	
example,	Year	One	might	include	seven	steps:	(1)	establish	a	shared	vision,	(2)	begin	working	on	
proficiency	scales,	(3)	select	a	small	group	of	vanguard	teachers	who	begin	experimenting	with	
PCBE	concepts,	(4)	experiment	with	a	different	reporting	system	for	the	vanguard	classrooms,		
(5)	design	the	instructional	model	that	will	be	used,	(6)	begin	the	design	of	the	assessment	system,	
and	(7)	begin	the	process	of	selecting	a	learning	management	system.	

Year	Two	might	include	seven	additional	steps:	(1)	create	proficiency	scales	for	other	subject	areas	
including	social	studies,	health,	and	physical	education,	(2)	expand	the	vanguard	group,	(3)	design	
the	reporting	system,	(4)	finalize	the	instructional	model	that	will	be	used,	(5)	finalize	the	
assessment	system,	(6)	select	the	learning	management	system	and	train	the	vanguard	teachers	in	
its	use,	and	(7)	ensure	all	teachers	are	trained	who	will	be	involved	in	the	first	tier	of	
implementation.	

During	the	ramp-up	phase,	a	school	develops	critical	foundational	elements	for	the	system,	which	
allows	for	a	full	rollout	to	the	school.	The	specific	steps	a	school	might	take	will	vary,	and	our	
approach	provides	guidance	that	assists	schools	in	carrying	out	important	first	steps	to	support	the	
system.	For	example,	if	a	school	follows	the	basic	steps	described	above,	at	the	end	of	the	two-year	
ramp-up	period,	it	will	have	the	following	elements	in	place:	

1.	 Proficiency	scales	for	each	subject	area	and	each	grade	level,	with	online	resources	and	
assessment	items	for	the	score	2.0,	3.0,	and	4.0	content	in	each	scale.	

2.	 A	student	record-keeping	and	management	system	that:	
a.	 Allows	teachers	to	enter	student	measurements.	
b.	 Provides	teachers	with	access	to	assessment	items	keyed	to	each	measurement	topic.	
c.	 Provides	students	with	access	to	resources	for	each	measurement	topic.	
d.	 Reports	students’	current	status	and	growth	on	measurement	topics.	

3.	 An	instructional	model	that	is	designed	for	use	in	a	personalized	system.	
4.	 A	group	of	initial	implementation	teachers	who	have	been	trained	in	these	major	

components.	

This	approach	prepares	schools	for	a	successful	formal	rollout.	
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Our	Work	

As	educators	seek	better	ways	to	prepare	students	for	the	world	beyond	high	school,	personalized	
and	competency-based	learning	will	continue	to	be	of	interest	in	K–12	and	higher	education.	And,	
as	K–12	districts	and	schools	face	the	“wicked	challenge”	of	personalizing	learning	(Becker,	
Freeman,	Hall,	Cummins,	&	Yuhnke,	2016),	they	will	struggle	to	define	personalized	learning,	
design	and	implement	these	systems,	and	measure	their	success.		

At	Marzano	Research,	we	work	to	support	districts	and	schools	in	this	undertaking.	Our	framework	
provides	the	nuts	and	bolts	for	creating	and	implementing	a	PCBE	system	around	seven	design	
questions:	

1.	 What	content	will	be	addressed	within	the	system?	
2.	 How	will	the	learning	environment	support	student	agency?	
3.	 How	will	instruction	support	student	learning?	
4.	 How	will	student	proficiency	be	measured?	
5.	 How	will	scheduling	accommodate	student	learning?	
6.	 How	will	reporting	facilitate	student	learning?	
7.	 How	do	we	transition	to	a	PCBE	system?	

For	each	question,	we	work	with	districts	and	schools	to	examine	considerations,	approaches,	and	
strategies	as	they	design	effective	PCBE	systems.	We	support	implementation	at	the	district,	school,	
and	classroom	levels	with	consulting,	technical	assistance,	professional	development,	and	coaching	
services	that	support	the	development	of	infrastructure	and	processes	for	each	design	component.		

Case	studies	and	anecdotal	evidence	have	indicated	that	PCBE	approaches	assist	teachers	in	
becoming	more	intentional	about	decisions	related	to	curriculum,	instruction,	and	assessment,	and	
increase	student	motivation	and	engagement	(see,	for	example,	Sturgis,	2016b).	Other	research	and	
case	studies	have	shown	“there	is	some	evidence	linking	CBE	(and	personalized	learning)	with	
better	high	school	grades,	graduation	rates,	and	other	markers,	which	one	could	reasonably	infer	
would	have	some	bearing	on	college	success”	(Center	on	Innovations	in	Learning,	2015).	

Results	from	implementation	of	a	competency-based	system	in	Westminster	Public	Schools,	
Colorado—the	largest	school	district	in	the	country	to	implement	CBE	at	all	schools	and	all	grade	
levels,	developed	with	support	from	Marzano	Research—have	shown	that	“students	have	begun	to	
see	themselves	at	the	center	of	their	education,	teachers	say;	achievement	gaps	have	become	more	
apparent	and	easier	to	address;	and	district-wide,	those	gaps	have	been	closing”	(Turner,	2013).	A	
recent	study	of	schools	funded	by	the	Bill	&	Melinda	Gates	Foundation	to	implement	personalized-
learning	approaches	found	positive	effects	on	student	performance	in	reading	and	mathematics,	
with	the	lowest-performing	students	making	considerable	gains	compared	to	their	peers	(RAND	
Corporation,	2014,	2015).	

In	our	work,	we	have	seen	these	strategies	work	in	schools	across	the	country—from	Alaska	to	
Maine,	South	Carolina,	Florida,	California,	and	many	states	in	between—with	all	kinds	of	students.	
Using	a	structured	process	to	connect	the	key	features	of	personalized	learning	with	the	technical	
requirements	of	a	competency-based	system,	districts	and	schools	can	implement	successfully	
personalize	student	learning	and	ensure	students’	mastery	of	academic,	cognitive,	and	
metacognitive	skills,	all	of	which	are	particularly	critical	as	educators	seek	to	prepare	students	for	
college,	careers,	and	citizenship.	∎	
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