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Outline	/	Framing
• This	is	your	workshop	&	we	can	discuss	whatever	you	wish

• Importance	of	Interactive	Engagement	(IE)

• An	Examples	of	IE

• An	Approach	to	Learning	Outcomes

• Why these	work	depends	upon	how we	use	them

• Things	we	can	talk	about:
– Goals	in	teaching	(for	learning)
– Assessments
– Beyond	Content
– Inclusion



Learning: Students construct knowledge

Research based methodsTeaching:

think about teaching like a scholar
What	were	some	goals	today?

Context: Interactive Engagement, Beliefs, Social Context 



Which	of	the	following	statements	do		you	agree	
with?	(if	perhaps	with	some	caveats)

A) Good teachers are born, not made
B) Teaching is an art, not a science
C) Teaching is a way to get the lecture 

notes of the prof into the notebook of 
the student (without passing through the 
mind of either)

D) more than one of the above 
E) None of the above

Why talk	to	your	neighbors?



What	are	you	wanting	to	get	from	this	
workshop?

A. Sell	me	on	it!		I’m	curious	and	trying	to	decide	
whether	to	use	clickers

B. Get	me	started!		I	know	I	want	to	use	them	but	
want	some	tips	to	get	started/use	clickers	well

C. Let’s	go	deeper!		I	have	been	using	clickers	and	
am	looking	for	ideas	to	take	my	practice	
further

D. Other
6



Warm	Up:		Your	questions	about	Peer	
Instruction

• What	are	your	big	questions,	or	challenges,	in	
using	Peer	Instruction?

Creative	Commons	– Attribution.			Please	attribute	Stephanie	Chasteen	/	Science	Education	Initiative/	CU-Boulder	
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Formulas & “plug 
‘n chug”

Concepts & Problem 
Solving

By Authority Independent
(experiment)

Novice Expert

Pieces Coherence

Adapted from: Hammer  (1997) COGNITION AND INSTRUCTION (physics), 

think about science like a scientist
think about education like a scholar

What	are	our	objectives	in	class?

content

process

structure

affectDrudgery Joy



A	possible	“tipping	point”

• Force	Concept	Inventory*
• Multiple	choice	survey,	(pre/post)
• Experts	(especially	skeptics!)

necessary	(not	sufficient)	indicator	of	conceptual	
understanding.	

*	Hestenes, Wells, Swackhamer, Physics Teacher 20, (92) 141



Sample	question

Looking	down	at	a	track	(flat	on	table),	a	ball	enters	at	point	1	and	exits	at	point	2.		Which	path	
does	it	follow	as	it	exits	(neglect	all	friction)?



R. Hake, ”…A six-thousand-student survey…”AJP 66, 64-74 (‘98).

<g>	=		post-pre
100-pre

traditional	lecture

FCI	I

Force Concept Inventory



R. Hake, ”…A six-thousand-student survey…”AJP 66, 64-74 (‘98).

<g>	=		post-pre
100-pre

traditional	lecture

FCI	I

Take	home	message:	

Students	learn	less	than	25%	of	the	most	basic	concepts	
(that	they	don’t	already	know).

Force Concept Inventory



Course	transformation	using	
Backwards	Design

Consensus	learning

Conceptual	
Assessments

Student	Reasoning

Practices	
…	

Evidence-based	
Instruction

Peer	instruction
Lecture	activities
Recitation	activities
Labs
Homework

SEI,	C.	Wieman et	al,	www.colorado.edu/sei



Trad’l		Model	of	Education
Instruction	via
transmission

Individual Content	(e.g.	circuits)



Where	does	this	come	from?



I	don't	think	you	can	teach	
physics	very	well	anyway	to	
people	in	that	manner,	by	
giving	lectures	on	a	big	scale.	
I	think	it's	hopeless.

Richard	Feynman,	1918-1988

Feynman

_____

_____



PER	Theoretic	Background

Instruction
via	transmission

Individual Content	(E/M)

Individual
Prior knowledge

Content	
Active

construction



actively engaging students 
is important



Peer Instruction is the recommended 
pedagogy used with clickers

• 3-5	questions	per	class
• Students	discuss	&	vote
• Improved	learning	(multiple	studies)
• Used	by	~30%	of	physics	faculty*
• Used	in	100%	of	large	lecture	STEM	courses	at	CU

*	Dancy &	Henderson,	AJP,	201020



Have	you	(personally)	used	clickers	in	
your	classroom?

A)	Yes	I	have,	with	some	success
B)	Yes	I	have,	but	with	lots	of	problems
C)	No,	but	I'm	thinking	about	it
D)	No,	I	really	don't	know	enough	about	it
E)	(None	of	the	above	really	reflects	what	I	want	
to	say	here!)	



disclaimer

focus	on	student	learning
• This is not a "lecture on teaching" 

• Build	on	a	base	(Education	Research)

• Why	clickers?
Interactive	Engagement	
(Just	a	bit	on	how/what/when	clickers)



Theoretical	frames

Student	concepts	and	engagement

Curricular	reforms

Data

Classroom	practice

Building	on	a	base



What	are	your	classroom	/course	
goal(s)?



Who would be the best president?
a)Thomas Jefferson
b)Thomas Hanks
c) Thomas Rosenbaum
d)Julius Rosenberg
e)I don’t understand the question

Personal	Response	System



Which	of	the	following	is	the	best
reason	for	you to	use	clickers?

A)	Keep	attendance	(automatically)
B)	Quizzes/practice	for	exams
C)	Encourage/support	peer	interation
D)	Feedback	to	instructor
E)	Feedback	to	students
F)	Something	Else?



Which	of	the	following	is	the	best
reason	for	you to	use	clickers?

A)	Keep	attendance	(automatically)
B)	Quizzes/practice	for	exams
C)	Encourage/support	peer	interaction
D)	Feedback	to	instructor
E)	Feedback	to	students

NF	priorities	..	Set	your	own



Peer	instruction*	(used	locally)

1.	Question

2.	Talk	(2-3	min)

3.	Vote

4.	Discuss	(Class)

* http://galileo.harvard.edu/ 

Question to think about: 
For each of these four steps, what is its 
role in the student’s learning process? 



Can	clickers	help	students	learn?

• Give	students	feedback	about	performance	
before the	exam

• Create	accountability	and	“benchmarks”	for	
learning

• Students	can	better	answer	a	similar	question	
after	talking	to	their	peers	(especially	difficult	
questions!)

• Courses	using	peer	instruction	outperform	
traditional	lecture	courses	on	a	common	test

• Creates	a	more	democratic,	engaging	classroom	
culture	– lifting	the	“ban”	on	speaking

http://STEMclickers.colorado.edu for	references
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But	not	a	magic	bullet!

Clickers	are	a	tool	for	questioning

The	perfect	question	doesn’t	solve	all	problems.
Implementation	is	also	important.



Anatomy	of	Peer	Instruction
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Ask	Question

Peer	
DiscussionVote

Whole-class	
debrief

…Lecture…

*	See	also:	Peer	Instruction,	A	User’s	Manual.		E.	Mazur.		

Individual	
vote



Let’s	try	it!

Example	from	Geoscience



Rank the spreading centers (divergent plate boundaries)
in order of FASTEST to SLOWEST average spreading rates:

A B

C
D

A. A, B, C, D
B. C, A, B, D
C. D, B, A, C
D. Can’t determine from this information
E. I have no idea



Facilitation	Matters

34



Posing	the	question?
??

Rank the spreading centers (divergent plate boundaries)
in order of FASTEST to SLOWEST average spreading rates:

A B

C D

A. A, B, C, D
B. C, A, B, D
C. D, B, A, C
D. Can’t determine from this information
E. I have no idea



Posing	the	question?

• Focuses	students’ attention	on	important	idea
• Allows	students	to	try	applying	ideas	they	just	heard
• Allows	students	to	build	or	make	connections	between	

ideas/representations

• Others	for	this	question????

• Other	questions	can	achieve	other	objectives.

??



Student-student	discussion?

• Actively	engages	students	in	thinking	about	the	question
• Gives	students	an	opportunity	to	explain	and	defend	their	reasoning,	

and	evaluate	others	reasoning	(to	engage	in	scientific	argument
• Gives	the	teacher	a	change	to	hear	what	students	are	thinking	(ask	

students	or	listen	to	group	discussion).	

• Others????	

??



Voting?

• Gets	students	to	commit	to	an	answer	and	engaged	in	knowing	the	
right	answer.	(They	are	vested	in	the	outcome,	but	in	a	peer-
anonymous	way).	

• Provides	feedback	to	faculty	
– What	are	students	thinking?	
– Can	they	apply	these	ideas?	

• Provides	feedback	to	students	
– Am	I	understanding	this?	
– How	does	my	understanding	compare	to	the	rest	of	the	class?	

??



Follow-up	Discussion?
??

Whole-class discussion:
• Teacher hears students 

reasoning for various 
answers. 

• Students hear and respond to 
each others ideas

• Opportunity to emphasize 
and support reasoning as 
important
“Why might someone pick B? 
Why is that answer tempting?”

• Important to make sure 
correct answer and reasoning 
clear by the end. 

Teacher explanation:
• Students hear 

reasoning/argument for 
correct answer and why other 
answers are not correct. 



Results

• Students	learn	more	AND	are	more	engaged
– Higher	learning	gains
– More	and	deeper	questions	(quite	challenging!)

• Students	take/accept	more	responsibility	for	their	own	
learning

• Promotes	(more)	expert-like	beliefs	about	what	it	means	to	
learn	and	how	one	learns.



Role	of	talk*

Mazur, Peer Instruction



Modes	of	Use	of	Clickers

1	quiz	on	the	reading	
2	require	recall	of	
lecture	point	

3	elicit/reveal	prior	
ideas	

4	require	prediction	of	
demo,	expt,	sim.	

5	test	conceptual	
understanding

6 transfer/implication 
7 relate different 

representations
8 draw on intuition from 

everyday life
9 do a calculation
10 survey students



Pedagogy	of	Clickers

• Peer	instruction/interaction
• role	of	social	dynamics	(talk,	groups,	consensus)
• lower	threat	of	public	presentation
• Reasoning

– Thinking	about	thinking	
• Elicit/confront/resolve

Formative	Assessment



Clicker	question	construction

CONTENT:	concepts,	relationships

PROCESS:	analysis,	habits	of	mind	

METACOGNITION:	attitudes	and	beliefs,	how	do	I	
know	if	I	know?

Beatty	et	al,	AJP	74,	Jan	2006	p.	31



Treasure	Hunt?
See	Handout



Bottom	line	goals	for	clickers:

• Facilitate	interaction	("peer	instruction")
Increase	learning!
– Students’minds	must	be	active.
– Passive	=>		learning	is	usually	less	than	you	think.
– Even	an	exemplary	lecture	is	limited



actively	engaging	is	important

what	people	know	affects	what	&	
how	they	learn…

Is that it?  
What else might be 

important?



#1		Use	a	cue	that	encourages	students	to	do	
what	you	feel	is	most	important,	and	encourage	
any	helpers	in	the	classroom	(LAs,	TAs)	to	do	the	
same
For	example:	“As	you	answer	this	question….
-”make	sure	to	consider	why	each	answer	is	correct	or	
incorrect”					OR
-”construct	an	argument	with	reasons	and	evidence	for	
your	choice” OR
-”be	ready	to	share	the	reasons	for	your	answers	with	
your	neighbors	and	the	rest	of	the	class”			

Facilitation	Tips	for	Success
See	Handtout



#2.	Don’t	show	the	histogram	to	the	class	
after	the	first	vote,	unless	it	is	an	equal	split.

Popular	choices	may	sway	second	vote.
• a	student	who	picked	an	unpopular	choice	
may	be	reluctant	to	participate	in	
discussions

• Everyone	will	think	the	popular	vote	is	
correct

Facilitation	Tips	for	Success



Research	tidbit

Does	it	matter	if	you	show	the	histogram	before	
discussion?
The	research	is	mixed:
• One	study	showed	that	students	tended	to	
converge	to	the	more	common	answer	

• Another	study	didn’t	replicate	those	results.
• We	think	it’s	best	to	wait	to	show	the	
histogram,	to	limit	bias	in	discussions.

Many	of	these	results	are	from	a	recent	review;	Vickrey et	al.,	CBE	Life	Sciences	Education,	
14(1)	March	2015.



What	do	you	think	you	should	do	
with	this	first-vote distribution?
(C	is	the	correct	answer)

51

A. “Turn	to	your	neighbours	and	discuss	the	reasons	for	
your	answer”

B. Move	on	after	a	brief	confirmation	of	correct	answer
C. “Can	someone	share	with	us	the	reason	for	their	

answer?”
D. other



#3:	Don’t	spend	time	going	over	things	that	students	
already	know
But	do	emphasize	the	reasoning	behind	the	answers	
(why	the	wrong	answer	is	wrong	and	why	the	right	
answer	is	right)

Facilitation	Tips	for	Success



Research	tidbit

Should	you	have	students	discuss	easy	
questions?		No!
• Several	studies	confirm:		students	don't	learn	
as	much	from	talking	to	their	neighbors	on	
easy	questions.		Above	70%	correct	in	initial	
vote	– perhaps	best	to	skip	the	peer	
discussion.



What	do	you	think	you	should	
do	with	this	first-vote
distribution?

A. “You’re	split!		Turn	to	your	neighbors and	discuss	the	
reasons	for	your	answer”

B. Move	on	after	a	brief	confirmation	of	correct	
answer

C. “Can	someone	who	answered	either	B	or	E	explain	
the	reasons	for	their	answer?

D. other



#4:	Give	students	opportunity	to	discuss	their	reasons	
for	answers	whenever	two	or	more	votes,	or	an	
incorrect	answer,	are	popular

Facilitation	Tips	for	Success



Research	Tidbit
Should	you	have	students	discuss	when	most	of	them	get	
the	answer	wrong?		Yes!
• Students	learn	from	talking	with	each	other,	even	if	
none	of	them	knew	the	answer	before.	Giving	students	
more	time	to	think	about	the	question	doesn't	get	the	
same	results;	learning	gains	are	highest	when	students	
talk	to	one	another.		

• Students	learn	the	most	when	many	students	got	the	
question	initially	wrong	(during	the	individual	vote).		
Even	when	the	majority	of	the	class	get	the	question	
wrong	(e.g.	less	than	35%),	students	still	get	benefit	
from	talking	about	each	other	about	the	question.



What	do	you	think	you	should	do	
when	the	second	vote	is	the	
same	as	the	first	vote?	

A. “You’re	still	split!		Why	is	B	the	right	answer?”
B. “You’re	still	split.		The	answer	is	B	because…”
C. “Can	someone	who	answered	B	tell	us	why	they	

made	that	choice?”
D. “Can	someone	explain	why	somebody	might	vote	for	

B	or	E?
E. other



#5:		Encourage	them	to	rely	on	each	other’s	ideas:	let	
them	explain	their	reasons	to	the	rest	of	the	class	
rather	than	YOU	telling	them	more	information

Facilitation	Tips	for	Success

During	the	wrap-up	discussion,	focus	on	hearing	students'	
ideas,	rather	than	only	giving	your	own	explanation.		But	
make	sure	that	the	correct	answer	is	clear	by	the	end	of	
discussion.
Giving	the	answer	stops	student	thinking!



Student	buy-in	is	key!

http://www.colorado.edu/sei/fac-resources/framing.html

https://www.physport.org/recommendations/Entry.cfm?ID=101163



#6:		Encourage	participation,	likely	with	grading	credit…	
but	not	too	much	credit!

Facilitation	Tips	for	Success

Credit	for	participation	is	one	way	to	communicate	the	value	you	
place	on	the	experience	of	peer	instruction.

But	too	much	credit,	and	students	stress	too	much	about	getting	
the	right	answer.		Consider	the	“whiff	of	credit.”



Research	Tidbit

Should	you	give	credit	for	correct	answers?		
Probably	not…

• Several	studies	show	that	this	changes	the	
dynamics	of	the	conversation,	so	that	
conversation	is	dominated	by	one	student,	
and	there	is	less	rich	peer	discussion.



1.	Participation	only	(no	additional	credit	for	correct	answers):
• Pro:	likely	to	generate	the	most	honest	discussion	and	
exchange	of	ideas

• Con:	students	may	not	try	as	hard	to	achieve	correct	answer
2.	Participation	with	additional	credit	for	correct	answer

• Pro:	students	usually	willing	to	work	for	a	bonus
• Con:	students	may	just	try	to	get	“right”	answer	without	really	

thinking	about	the	reasons

Grading	Methods



• At	the	end	of	the	semester,	substitute	the	average	
clicker	score	for	the	worst	homework	score	if	it	is	
better.

• Achieving	75%	correct	=	full	clicker	credit	(or	
some	other	scaling	mechanism)

Ways	of	dealing	with	credit



#7:		Encourage	participation	in	other	ways

Facilitation	Tips	for	Success

How	might	you	motivate	students,	or	communicate	
expectations?



Other	things	we	haven’t	talked	about?

• Things	that	you	have	seen	and	want	to	try?
• Things	you	have	tried	and	it	didn’t	work?
• Other	questions…?



Will	you	modify	this	approach?

Honestly,	I	think	that	I’m	most	likely	to	modify	this	
technique	of	peer	instruction	to	suit	me	and	my	
students.		I	probably	won’t….

A. Avoid	factual	recall	questions
B. Ask	3-5	questions	per	lecture
C. Have	students	discuss	with	peers
D. Call	on	multiple	students	to	share	their	

reasoning
E. Other	/	more	than	one	of	the	above



Remember….

Becoming	a	master	clicker	user	is	a	process!
• Talk	to	colleagues,	watch	other	users,	read	research
• Start	small	and	don’t	aim	for	perfection	yet
• Use	Bloom’s	Taxonomy	to	push	questions	higher
• Try	questions	in	class	and	take	notes	on	how	it	goes
• The	perfect	question	doesn’t	solve	all	problems!



CU	Clicker	resources…
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Videos	of	effective	
use	of	clickers

http://STEMclickers.colorado.eduClicker	resource	
page

http://STEMvideos.colorado.edu
2-5	mins long

• Instructor’s	Guide
• Question	banks
• Workshops
• Literature	/	Articles

Creative	Commons	– Attribution.			Please	attribute	Stephanie	Chasteen	/	Science	Education	Initiative/	CU-Boulder	

http://www.colorado.edu/oit/services/teaching-
learning-tools/cuclickers

OIT	clicker	resource	
page

https://www.physport.org/methods/method.cfm?
G=Peer_Instruction

PhysPort Resources



Variety	of	Handouts

Summary

Tips

Instructor	Guide



Course	transformation	using	
Backwards	Design

Consensus	learning

Conceptual	
Assessments

Student	Reasoning

Practices	
…	

Evidence-based	
Instruction

Peer	instruction
Lecture	activities
Recitation	activities
Labs
Homework

SEI,	C.	Wieman et	al,	www.colorado.edu/sei



What	do	you	want	them	to	learn	today?

Learning	goals	and	
backwards	course	

design

Dr.	Stephanie	V.	Chasteen
Physics	Department	&	 Science	Education	Initiative

Univ.	of	Colorado	at	Boulder

http://colorado.edu/sei



We	do	not	always	design	for	what	we	value.

AND

There	is	a	huge	disconnect	between	how	students	
see	the	course	and	how	we	do.		(They	operate	in	
a	different	reality!)

So…	it’s	critical	to	be	explicit	about	
purpose	and	expectations.

An	issue…



What	are	learning	goals?

– Work	from	the	finish	line,	
backward!

– What	students	should	be	
able	to	DO	

– Must	be	measurable!
– Reflects	what	you	value	in	
student	learning



Teacher	Centered	Approach	

Learner	Centered	Approach	(Backward	Course Design	Model)

Write	exam	
questions

Create	the	
syllabus	and
lecture	slides

Identify	topics	to	
“cover”	in	the	
course

Identify	learning	
goals/objectives

Create	activities	
and	syllabus

Decide	on	
assessments

What	topics	do	I need	
to teach	tomy	
students?

When	will	I teach	the	
topics?	How	will I	give	
them	the	information?

How	will I	know	that	
students	have	learned	
the	material I covered?

How	will	my	students
be	different?

What	evidence	will	
students provide		that	
they	have	changed?

What do students need 
to achieve those goals?

2015	Course	Development	Institute We encourage	the	fair use	of	these	materials	as	licensed	through	the	Creative	Commons.		
Please	cite	The	Course	Development	Institute	at	Indiana	University	Bloomington.



Learning	
Goals/Objectives

Assessment
• Formative
• Summative

Instruction

The	Backwards	Design	Process	of	course	development
(When	you	teach,	of	course,	you	instruct	and	THEN	assess)

What	should	students	know	or	
be	able	to	do?

What	evidence	would	
convince	you	of	success?

How	will	you	help	them	get	there?



Learning	Goal:	Broad	description	of	what	
students	will	understand	and	learn	:	often	
COURSE	LEVEL	(usually	5-10	per	course)	

Learning	Objective:	specific,	action-
oriented	description	of	what		students	
will	be	able	to	do:	often	CLASS	LEVEL	
(usually	2-5	per	topic)

Terminology

Must	be	MEASURABLE.		This	is	not	just	a	list	of	the	syllabus	topics,	but	statements	of	what	
students	can	do	as	a	result	of	learning	about	the	topic.



Another	example	learning	goal	vs.	
objective

Course	learning	goal Topic	level	objectives
Students	will	apply	problem	
solving	techniques	to	simplify	
"real	world”	problems	in	terms	
of	physics	concepts	

(Week	2:	conservation	laws)
Students	will	be	able	to:
• (week	2)	recognize	

assumptions	needed	to	
apply	conservation	of	
mechanical	energy

• (week 4)	use	a	simple	home	
heating	model	to	calculate	
heat	flow	and	associated	
heating	bill

Credit:		UBC	CWEI,	www.cwsei.ubc.ca Phys100



Course-scale	goals	for	your	class

Write	a	few	broad	course-scale	goals	for	your	
class	that	form	the	driving	goals of	your	course:		
“Students	should	be	able	to…”

Talk	to	your	disciplinary	neighbor,	if	you	have	
one.



Different	kinds	of	learning	goals/objectives

• Content:
ØMemorizing,	explaining,	analyzing,	integrating

• Skills:
ØDemonstrating	complex	problem	solving	skills

• Beliefs	and	affect:
Ø Thinking	like	a	scientist,	using	scientific	
approaches

ØAppreciating/valuing/reflecting	on	science
• Metacognition:

Ø Learning	to	learn,	becoming	an	expert	learner

Find	these	in	the	goals	that	were	written.		Are	you	missing	any	themes	in	your	goals?



Course goal:  
Interpret graphs, 
and use to predict 
behavior.

Learning goals Assessment 
(Summative)

Exam:  Interpret 
graphs of 
potential energy:  
Which of these 
points on the 
graph is stable?  
Why?

Instruction & 
formative 

assessment

Group tutorial 
with topographic 
maps.  
HW problems 
give practice 
applying the 
analogy more 
broadly.

Backwards	Design	&	Alignment:		
An	example

• Topic:		Potential	energy	and	equilibrium



Sketch	out	alignment	for	one	of	your	
goals!

Learning goals Assessment 
(Summative)

Instruction & 
formative 

assessment



Recall	facts	and	basic	concepts?
define,	duplicate,	list,	memorize,	repeat,	state

Explain	ideas	or	concepts?
classify,	describe,	discuss,	explain,	identify,	locate,	recognize,	
report,	select,	translate

Use	information	in	new	situations?
execute,	implement,	solve,	use,	demonstrate,	interpret,	operate,	schedule,	
sketch

Draw	connections	among	ideas?
differentiate,	organize,	relate,	compare,	contrast,	distinguish,	examine,	
experiment,	question,	test

Justify	a	stand	or	decision?
appraise,	argue,	defend,	judge,	select,	support,	value,	critique,	weigh

Produce	new	or	original	work?
Design,	assemble,	construct,	conjecture,	develop,	formulate,	author,	investigate

Can	the	student…

create

evaluate

analyze

apply

understand

remember

What	level	are	your	goals	at?



Flip	it?



Day	1:	Identify Desired	Results
2015	Course	Development	Institute

We encourage	the	fair use	of	Course	Development	Institute	
materials	as	licensed	through	the	Creative	Commons.

Knowledge Category Definition Other example verbs

Remember Retrieve relevant knowledge from 
long term memory 

Retain, recall, recognize, memorize, 
recollect, think of, identify

Understand Construct meaning from 
instructional messages, oral, 
written, or graphic

Interpret, exemplify, classify, 
summarize, infer, compare, explain, 
describe

Apply Carry out procedures Execute, implement

Analyze Break material into parts and 
determine relationships 

Differentiate, organize, attribute

Evaluate Make judgments based upon 
criteria or standards

Check, critique, assess, judge, 
appraise

Create Put elements together into a 
coherent or functional whole, 
reorganize into new patterns

Generate, plan, produce, invent

Bloom’s	Revised	Taxonomy
Cognitive	Process	Definitions

2015	Course	Development	Institute We encourage	the	fair use	of	these	materials	as	licensed	through	the	Creative	Commons.		
Please	cite	The	Course	Development	Institute	at	Indiana	University	Bloomington.



Day	1:	Identify Desired	Results
2015	Course	Development	Institute

We encourage	the	fair use	of	Course	Development	Institute	
materials	as	licensed	through	the	Creative	Commons.

You	can	look	at	your	goals	through	these	two	lenses:		Level,	
and	type	of	knowledge.		

Is	there	anything	missing	from	yours?
Kn

ow
le
dg

e	
Di
m
en

si
on

Anderson,	Lorin W.,	David	R.	Krathwohl,	and	Benjamin	Samuel	Bloom.	A	Taxonomy	for	Learning,	Teaching,	and	Assessing	:	A	
Revision	of	Bloom's	Taxonomy	of	Educational	Objectives.	Abridged	ed.	New	York:	Longman	2001.

Cognitive Process Dimension

1.	
Remember	

2.	
Understand	

3.	
Apply	

4.	
Analyze	

5.	
Evaluate	

6.
Create

K
no

w
le

dg
e

D
im

en
si

on

A.	Content

B.	Skills

C.	Belief/affect

D.	Meta-
Cognitive	

2015	Course	Development	Institute We encourage	the	fair use	of	these	materials	as	licensed	through	the	Creative	Commons.		
Please	cite	The	Course	Development	Institute	at	Indiana	University	Bloomington.



Check-list for refining
topic-scale learning objectives: 

ü Is goal expressed in terms of what the student will 
achieve or be able to do?  

ü Is the goal well-defined? Is it clear how you would 
measure achievement?  

ü Do chosen verbs have a clear meaning? 
ü Is terminology familiar/common? If not, is the terminology 

itself a goal? 
ü Does the goal align with your course-scale goals?
ü Is the Bloom’s level of the goal appropriate?  (Is it aligned 

with your actual expectations, and with student ability?)  Do 
your goals cover a range of levels? 

ü Do your goals cover a range of types of knowledge?
ü Is it relevant and useful to students? 



Lots	of	resources	to	help	you

http://colorado.edu/sei/fac-resources/guide.html



Action	Plan

• Take	a	few	minutes	to	write	down	your	action	
plan	to	implement	ideas	you	heard	about	in	
this	part	of	the	workshop.

• Email	it	to	yourself!

Thank	you!		
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STEM	Education	Initiative

Many	resources	for	change



Best	resources	are	here…



Fin

Much	more	at:	per.colorado.edu
noah.finkelstein@colorado.edu


