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Five Easy Steps to Effective Peer Instruction

MSU Certification in College Teaching Institute

Creating Effective Learning Environments: Five Easy Steps to Peer Instruction

Learning goals:

ks

Observe and describe the basic components or steps of peer instruction and the conceptual
understanding behind the steps of peer instruction.

2. Describe the elements of good clicker questions; use these elements to analyze clicker questions;

3. Create your own clicker questions in your discipline, STEM or otherwise, and link them to the
question cycle.

4. Begin to think about a plan to transform a short segment of a standard lecture into one that
utilizes peer instruction and personal response.

Workshop activities:

1. (0-10) Worksheet Part A; Handout clickers; start with simple clicker questions. Do one STEM,
One non-STEM.

2. (10-20) Part of presentation on peer instruction, including videos from PI module, classroom
observation;

(20-30) Worksheet Part B: The steps of peer instruction. Reasons behind peer instruction.

4. (30-40) Worksheet Part C: Analyze clicker questions, identify strengths and weaknesses, both in
STEM and non-STEM

5. (40-50) Report out. Open discussion on how to improve clicker questions using Blooms
Taxonomy.

6. (50-60) Practice with PI: Identify a person at each table to assist in the PI process during group
discussions. Run a few clicker questions, first as standard questions, then on how to interact with
groups.

7. (60-75) Worksheet Part D: Create clicker questions in your discipline. Start with a concept or
idea, write answers and distractors, analyze within the context of Bloom’s Taxonomy, and re-
write towards a higher level of learning. Share with your group of three.

8. (70-80) Share out clicker questions created.

9.
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(80-90) Worksheet Part E: short report and then open discussion of challenges of implementation
of peer instruction.
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Part A:

Creating Effective Learning Environments: Five Easy Steps to Peer Instruction

Introduction to clicker questions and peer-instruction.

This icon means answer as an individual. Commit to a response, express your current (pre) state of
knowledge.

Articulate, debate, and revise: This icon means discuss and then agree (or sometime not) on an answer.

Let’s do a few examples of clicker questions.

Part B:

Write down thepsteps of peer ins}ruction that you observed in the videos.

1. Step One: I‘CCOV)M'hO'\ — ywhat+Hhoughdt +anuerQ A

2. Step Two:  QAIWULADA AU (1A% W] pLLss %wm conuznu [[H€oth

3. Step Three: [QANSWEY bbed BN PLLr Uutruthio—
4 StepFour: 400 fhar [educator furdher explavmng O Vitng e fo oLk o
5. Step Five (if necessary):

Compare your steps (four or five) with those of your neighbors. Reach consensus, identify one of you to
report out.

Part C:

Analyze clicker questions and improving clicker questions: When writing clicker questions, it is

useful practice to analyze the question in terms of three ideas:

1.

Where in the learning cycle the question is focused? Where in your class might the question
best fit, or more appropriately, what types of questions do you want to use/develop for different

parts of your class’s learning cycle? See learning cycle below.

What is the Bloom’s Taxonomy level of the question? If it is fact checking or memorization, it
is unlikely to develop deeper or conceptual understanding, and unlikely to lead to engaging
student discussion. Questions at higher Bloom’s levels of comprehension or analysis require
students to think more, talk more, and learn more. Refer to Bloom’s Taxonomy below.

Does the clicker question contain believable distractors? Questions that include mistaken
elements of common or prior knowledge or misconceptions in the possible answers are very
effective at challenging student’s to overcome their commonly held, but mistaken beliefs. This is
a key part of the peer instruction process — requiring students to individually express an answer

prior to discussion or expert solution forces them commit to a position.

On the next page are three questions. Working in groups, analyze with the criteria listed above. Think
about the kinds of discussions do these questions elicit in the students.

Bennett Goldberg, Northwestern University
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Newton's Third Law (Physics)

Which of these is Newton's Third § aw?
'+ Far every action, there is an equal and opposite reaction,
L8 Abmlyurcsllrcmainntrcnmksanaluptmhym
unbalanced force.,

t: The force between two bodics is proportional to their

masses and inversely propartional to the square of the
distance between them,

Performances of gender and/or

sexuality appear throughout
Middlesex as when

A. the Object plays Tiresias
opposite Callie’s
Antigone.

B. Jerome plays Tiresius
opposite the Object’s
vampire.

C. Callie plays Tiresius and
later Cal plays
Hermaphroditus.

D. Callie plays Antigone

and later plays Ellie and
her Electrifying Eeeel.

[ Writing Questions #3: Revise Existing Question

What causes the seasons?
A The change in the earth’s distance from the sun
during the year
B. The tilt of the earths axis
(C. Changes in the sun’s brightness
‘D Changes in clouds
E. None of the above

Can we make a better question on the SAME topic?
Yes...

1. Where might this come in the question cycle?

2. To what level of knowledge on Bloom’s taxonomy
is the question directed?

3. Are the distractors good? Bad? What type of
discussion would this question engender?

1. Students got this wrong (they are all correct). What
is this question trying to test?

2. Where might this come in the question cycle?

3. To what level of knowledge on Bloom’s taxonomy
is the question directed?

4. Are the distractors good? Bad? What type of
discussion would this question engender?

1. Where might this come in the question cycle?

2. To what level of knowledge on Bloom’s taxonomy
is the question directed?

3. Are the distractors good? Bad? What type of
discussion would this question engender?
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Gr . ‘ '
in ::f»ﬂ{low look at different versions of the same questions, shown below. Two ask the ‘same’ thing, but
1tferent way. The humanities question is a new one.

? 4 . % .
(I)‘fe; $ analyze these versions of the questions in terms of Bloom’s taxonomy, the distractors and the kinds

Iscussions do thege questions elicit in the students

Thanks to Carrie Preston (BU); Stephanie Chasteen (CU) and Peter Newbury (UCSD)

Actions and Reactions ( Physics) 1. Bloom’s taxonomy?

I for every action there is an cqual and opposite reaction, how
dues anvane win 3 tug-of-war?

X,

The team with the larger mass requires a greater force to 2D istractors?
£t muving 50 1t beats the team with the smaller mass,

The team with hetter traction wins bevause they can push

harder against the ground, ’ .
v The team with the larger mas has a greater inertia so it fo 3. What type of discussion would this question
more difficult to move and 30, it wins the tug-of-war, engender?

The team with the smaller maxy wins because it can get
muoving more quickly, pulling the heavier 1eam forward,

® - -

w

Gay marriage in the U.S. is 1. Students got this wrong. What is the correct
answer? (This was in 2015)
A. a constitutional #% | 2. Where might this come in the question cycle?
right.
B. was part of a case 3. To what level of knowledge on Bloom’s
the Supreme Court taxonomy is the question directed?
refused to hear this -
year. ra—— .
& P S 4. Are the distractors good? Bad? What type of
£ legalih most shates. &;@& (?&“‘069"‘ &e"' discussion would this question engender? (thisis a
D. is gaining states ‘Pi& & 0@;4‘ ;f pretty good question)
L
ear. ? S
everyy &
| o ‘ |
| Better seasons example T S T—
!
if the earth’s 2. Distractors?
at would happen to the seasons i !  Pis _
vgrbit around the sun was made a perfect circle
(but nothing else changed) ? | |
There would be no seasons 3. What type of discussion would this question
rt‘ Th: seasons would remain pretty much as they engender?
2. tod
; %?ntertg) spring would differ much less than
t,
sgi::ter to spring would differ much more than
I§ R oW whch ,{“r“ '-,. {; s i 'nmu..
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out a topjc yo
u that
€ of the pedagogica };‘;lrsegfntly taught or learned. On your own, write a draft question
om the Question Cycle (see last page). Include 3-4 plausible

Share yo ' ;
pedagg il;; 1questllo.n with your. group of three or a neighbor. Try to identify the Bloom’s level and type of
g1cal goals in the question cycle of the question your neighbor provide.

-Part E:. Wr.ite down the top three fears/challenges/barriers you think you will face in implementing peer-
struction in your future teaching:
1.

2.
3.

Share with your group your concerns, and discuss strategies for overcoming them. We will share out at
this point.

iversity bennett.goldberg@northwestern.edu
Northwestern Universi
Bennett Goldberg,
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Resources and credits below:

Question Cycle

Courtesy of Rosie Piller

efo ctio

# Motivate students
* Whyisitimportant to..?
* What might we want to..?
* Whatkinds of things can go wron
P Help them discover infm:auons ¥
What do we have to take into account
when we...?
* What needs to happen when you...?
®  Predict: Since X causes Y, what do you
think will happen when...?
.# Assess prior knowledge or provoke
thinking/discussion
* What do you think about...?
*  Would you/do you...?
* What do you think will happen if...?

During Instruction

# Test knowledge of facts
*  What are the three types of...?
=  Canyoudefine..?

# Test comprehension of concepts
*  Which statements support...?

*  What examples can you think of?
# Testapplications of concepts
*  What would happen if...?
=  Which of the following are X?
# Help them analyze what they are learning
» Based on the symptoms, what would
you say is going on?
« Whatis the relationship between...?
# Test their ability to evaluate
» Here are two solutions. Which is more
appropriate and why?
= Which of these is more important?

rthwestern University gennett.goldberg@northwcstem.edu

# Provoke them to synthesize their
understanding.
* How would you test...?
* Propose away to..
# Elicit 2 misconception
*  Ask questions where a common student
misconception will result in a particular
response
# Exercise a skill
*  How would you...?
« Whatis the next step in this problem?

After Instruction

/ Have students recap what they have learned
®*  What steps did you go through to solve
the problem?
® What are the most important things to
remember?
* Exit poll: What did we learn today?
# Ask them to relate information to the big
picture
* How does this lead into the next topic?
# Demonstrate success and Limits of
understandmg
Ask questions that students have built
an understanding of during the class.
s Ask questions that go beyond what was
done in class

1 Rasie Piller, Making Students Think: The Art of Questioning.
Short papers published in: Computer Training & Support
Conference, 1995; ISP! international Conferences, 1991 and
1996; ASTD National Conference on Technical & Skills
Training, 1990. Related workshop description ot

kttp:// www.educationexperts net/msoworkshop. htmtl.



Five Easy Steps to Effective Peer Instructi
ion

Bloom’s Taxonomy, left to right...

Knowled ge Com ;
prehension  Application Analysis Evaluation ~ Synthesis
know
define &?:tate t_ranslate distinguish compose judge
memorize des%uﬁsbs interpret analyze plan appraise
list reco 0e - apply differentiate  propose evaluate
recall . g:n'lze employ calculate design compare
name > p ?_m demonstrate experiment assemble value
relate entify dramatize compare  construct select
locate practice contrast create choose
illustrate criticize design assess
operate solve organize estimate
examine manage measure

Web References for Blooms:
http:/lwww.coun.uvic.callear [/pro ramlhndoutslbloom.html

n/program/hndouts/DIoTT. ===
http:llwww.fwl.orq/edtechlblooms.htm|
http:/lapu.edu/~bmccartylcurriculalmse592/intro/ts|d006.htm

hitp://1 52.30.11 .86/deerlHoughton/learnerlthinklbloomsTaxonomy.html
http:llamath.colorado.edu/aggmlcourses/?400/1QQGSgr/bloom.html

[

°

®

[ ]
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° httg:l/www.stedwards.edulcte/bloomtax.htm fris e Prissrs sl
®

®

®

L ]

httg:/lguarles.unbc.edullsc/bloom.html i ey e e
httg:llwwwwested.orgltie/dlrnlblooms.htm!
hitp://www .bena.comlewinterslbloom.html

vides/bloom.html

httg:/lweber.u.washington,edu/-—krummelg
References:
Anderson, L. W. & Krathwohl, D. R. (2001). A Taxonomy for leamning, teaching. and assessing.
Bloom, B. S. (Ed.). (1956). Taxonomy of educational abjectives: The classification of educational goals, by @ committee of college and university examiners. New York: Langmans.

John Maynard, University of Texas. Austin
Marilla Svinicki, University of Texas, Austin

Resources for Peer Instruction:

General resources:
://www.cwsei.ubc.ca/resources/clickers.htm excellent site with access to many clicker resources.

http
htt ://www.colorado.edu/sei/ fac-resources/worksho s-clickers-materials.htm is a great resource for

faculty on training to use clickers.
ht_tp://blog.geerinstruction.net/ is the official peer instruction site from Julie Schell.
https://WWW .geerinstruction.net/ is a network of peer instruction users.

http://blog.sciencegeekgirl.com/ is Stephanie Chasteen’s site, with lots of info from her workshops on
clickers and peer instruction.
httg://cft.vanderbilt.edu/guides-sub-pages/clickers/ Derek Bruff’s page at vanderbilt on Clickers and how

to use them.

hitp://WWW. eerinstruction4cs.or Peer instruction for computer science.

Bennett Goldberg, Northwestern University bennett.goldber Anorthwestern.edu
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’g site on peer
ht s://ctd.ucsd.edu/services/peer—instruction—with-clickers/ Peter Newbury and UcsD

instruction using clickers. Like CWSEI, nice videos on peer instruction.

; _ ite on peer
_ht_tg://perusersguide.org/guides/ Section.cfm?G=Peer Instruction&S=Resources Ggedat pe
1nstruction in physics.

Example clicker questions: . : ip-v3.pptxisa
http://www.c:wsei.ubc.ca/resourceS/ﬁIeS/C1ickerWorkshm-)Mca:';:sanals/ExaIm)le-Cl““33“0n5"blg V2.ppIR
great resource of example clicker questions from Stephanie steen. . . : estion
http://www.cwsei.ubc.ca/resources/clickers.htm#questiqns has links to a wide variety of clicker qu
repositories from CU Boulder and UBC Science Education Institute. . i
http://www.colorado.edu/physics/Educationlssues/cts/index.htm lots and lots of physics concept tes
(clicker questions).

http://www.physics.umd edu/perg/role/PIProbs/ProbSubis.htm more physics clicker questions from Joe
Reddish at UMD.

Northwestern University bennett.goldberg@northwestern.edu



