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It is strange that we expect students to learn,
yet seldom teach them anything about
learning.We expect students to solve
problems, yet seldom teach them anything
about problem solvingAnd, similarly, we
sometimes require students to remember a
considerable body of material, yet seldom
teach them the art of memory. It is time we
mr RS dzLd F2NJ GKA&A I O

D.A. Norman. 1980. Cognitive engineering and education. Ifubgand
F.Reif(Eds.) Problem solving and education: Issues in teaching and
research. Erlbaum, pp. 9407.
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Session Layout

Welcome & Overview

Rationale for EvideneBased Practices

Course Design Foundations
How Learning Works
How People Learn
Understanding by Design

Cooperative Learning
Rationale
Key Elements

Applications of Cooperative Learning

Overall Goals

C Build your knowledge of Eviden&ased Practices for
engaging students and your implementation
repertoire
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WorkshopObjectives

Participants will be ableo:
Describekey featuref evidencebased instruction and effective,
interactive strategies for facilitating learning
Summarize key elements of Course Design Foundations
How Learning WorkandHow People Learn (HPL)

Understanding by DesiglubD) process; Content (outcomes) Assessment
Pedagogy

QELI FAY 1S& FSIFGdaNBa 2F FyR AY)
Engagement Cooperative Learning and ProbléBased learning

Identify connections between cooperative learning and desired
outcomes of courses and programs

Participants will begin applying key elements to the design
on a course, class session or learmmgdule

Reflection and Dialogue

Individually reflect oryour favoriterationale for
engaging studentd/\rite for about Iminute.

Context/Audience? E.g., First Year course
Why student engagement is important?
What evidence do you have to support your rationale?

Discuss with your neighbor for aboRitninutes

Select/create a response fwesent to the whole group if you
are randomly selected
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First Teaching Experien¢d hird-year
course in metallurgical reactiors
thermodynamics and kinetics

‘

Lila M. Smith
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Somethings Missing

Practicec Thirdyear course in metallurgic='
reactionsc thermodynamics and kinetics

Theoryg ?

Researclg ?

Theory

VAN

Research  Practice
Evidence

University of Minnesota College of Educatiorn
Social, Psychological and Philosophical
Foundations of Education

A Statistics, Measurement, Research Methodology
AAssessment and Evaluation

ALearning and Cognitive Psychology

AKnowledge Acquisition, Artificial Intelligence, Expert Systems
ADevelopment Theories

AMotivation Theories

ASocial psychology of learniggtudentc student interaction
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Lila M. Smith

Cooperative Learning

Theoryg Social InterdependencgLewing
Deutsch¢ Johnson & Johnson

Researclt Randomized Design Field
Experiments

PracticecC2 NI f ¢SI Yakt NR ¥

Theory

AN

Research  practice
Evidence




Cooperative Learnings instruction that involves people
working in teams to accomplish a common goal, under
conditions that involve botipositive interdependendgall
members must cooperate to complete the task) andividual
and group accountabilitgeach member is accountable for the
complete final outcome).

Cooperative Learning

Key Concepts

wt 2aA0A GBS LydSNI
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http://personal.cege.umn.edu/~smith/links.html

Cooperative Learning Introduced
to Engineering 1981

Smith, K.A., Johnson, D.W. and
Johnson, R.T., 1981. The use of
cooperative learning groups in
engineering education. In L.P.
Grayson and J.MBiedenbach
(Eds.)Proceedings Eleventh
Annual Frontiers in Education
ConferenceRapid City, SD,
Washington: IEEE/ASEE;326

http://personal.cege.umn.edu/~smith/docs/SmitRedagogies_of Engagement.pdf
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Undergraduate Teaching Faculty: The 2@2814 HERI Faculty Surve
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Figure 2. Changes in Faculty Teaching Practices, 1989 to 2014
(% Marking “All” or “Most” Courses)
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http://heri.ucla.edu/monographs/HERFAC2014monograph.pdf

T 1
2014

=== Student evaluations of
each other's work

= Cooperative learning
(small groups)

=== Group projects
Student-selected topics
for course content

¥ Extensive lecturing
=& Class discussions

The American College Teacher:
National Norms for 2007-2008

Methods Used |All'T All'T Assistant -
i n AAIl | 02005 |2008 s 12008
Cooperative 48 59 66
Learning

Group Projects |33 36 61
Grading on a 19 17 14

curve

Term/research |35 44 47

papers

http://www.heri.ucla.edu/index.php
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Undergraduate Teaching Faculty, 2011*

Met hods Used i STEMI STEMr | All other | All other
i Most o women men women men

Cooperative learning 60% 41% 72% 53%

Group projects 36% 27% 38% 29%
Grading on a curve 17% 31% 10% 16%
Student inquiry 43% 33% 54% 47%

Extensive lecturing 50% 70% 29% 44%

*Undergraduate Teaching Faculty. National Norms for the
2010-2011 HERI Faculty Survey,

www.heri.ucla.edu/index.php

Cooperative Learning Research Support
Johnson, D.W., Johnson, R.T., & Smith, K.A. 1998. Cooperative learning returns to colle
What evidence is there that it worksChange30 (4), 2635.
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1. Achievement and retention N gy Socil Competence
2. Critical thinking and highdevel AN \.:f‘_ e el
reasoning N ) "“ﬂmuap,;.w\d"“ >
3. Differentiated views of others
4. Accurate understanding of others' Educational Johnson, D. W., Johnson, R.

; T T., & Smith, K. A. (2014).
perspectives E Poycbology Cooperative learning:

. Liking for classmates and teacher Improving university
o . instruction by basing practice
Liking for subject areas on validated theory. Journal
. Teamwork skills

Review
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on Excellence in College

January 2005
Teaching25(3&4)
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March 2007




Pedagogies of Engagement

aLO0 O2dzZ R ¢Sttt 0SS
the twenty-first century college or

university will find it necessary to set aside
their roles as teachers and instead become
designersof learning experiences,

LIN2 OS&daasSasz |yR SvVaAi

James Duderstadt, 1999

Nuclear Engineering Professor; Former
Dean, Provost and President of the
University of Michigan

6/4/2017
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Course Design Foundations

How People fearn R
-

: Science of Instruction ( UbD)
No Yes

Good Theory/ Good Theory & Good
Poor Practice Practice
Science of
Learning
(HPL) Good Practice/ Poor

No

Theory

Bransford Brown & Cocking. 1998lowPeople LearrNational Academyress.
Wiggins &MicTighe 2005.Understanding by Desig@ed ASCD

1. Students prior knowledge can help or hinder learnir

HOW 2. How students organize knowledge influences how

LEARNING they learn and apply what they know

3.{0dzRSyiaQ Y20AQlIGA2Y RS
sustains what they do to learn

4. To develop mastery, students must acquire
component skills, practice integrating them, and
know when to apply what they have learned

5. Goaldirected practice coupled with targeted
FSSRol Ol SyKIyOSa GKS |

6.{ GdzZRSy1aQ OdaNNByilu f S@St
with the social, emotional, and intellectual climate o
the course to impact learning

7. To become selflirected learners, students must
learn to monitor and adjust their approach to
learning

11


http://www.brookings.edu/press/Books/1997/pasteur.aspx

How People Learn

HPLFramework Expertise implies (Ch. 2):

aset of cognitive and
metacognitiveskills

an organized body of
knowledge that is deep
and contextualized

an ability to notice
patterns of information in
a new situation

flexibility in retrieving and
applying that knowledge
to a new problem

Bransford Brown & Cocking. 199Blow people learnNational Academy Press. 23

Understanding by Design Process

Identlfy the

Desired

Results

- n o4 gylogarning

etermine s

Aésﬁj%[:sée ACthltIeS
Aligned

Plan
Learnlng
Experience

6/4/2017
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Understanding by Design Process
andEngineering Design Process

PREMIER REFERENCE SOURCE

Understar_ldlng Engineering (Gotcoms Bared Sence;
by Design Design ot McnoaS B
0
" : Determine
o Identlfétsrzjeltgeswe | requirements
specifications
-—

C—
’ Develop or use
Determine establishgd metrics . ’
| acceptable | to measure agains Streveler R.A, Smith, K.A., Rilotte, M. 2012.
evidence outcomes Aligning course content, assessment, and delivd
- @ Creating a context for outcomesased education.
In KhairiyahMohd Yusof ShahrinMohammad,
NazihaAhmadAzli Mohamed Noor HassaAzlina
Plan learning Plan and develop Kosnin& SharifahkamilahSyedYusof(Eds.).
| experiences | eﬁéoigsiﬁq’ ?Zfﬁm Outcomebased science, technology, engineerin
: p and mathematics: Innovative Practicépp. 1¢

— ~—————————  26). Hersey, PA: IGI Global.

Concept: Curricular Priorities

GOOD TO BE Things to Consider:
FAMILIAR
WITH AAre the topiceenduring and
transferablebig ideas having value
IMPORTANT beyond the classroom?

TOKNOW
AAre the topics big ideas ammbre

processest the heart of the discipline?

AAre the topicsabstract,

ENDURING counte_rlntu_ltlve, often mlsunderstc_)qd,
OUTCOMES or easily misunderstooddeas requiring
uncoverage?

A Are the topics big ideasmbedded in
facts, skills and activitie®

tanding by Design, Wiggins and McTighe (1998)

13
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Identifying Big Ideafxercise

Individually identify 23 big ideas in a course you are
designing or redesigning. Write them down. ~2 min

Break into pairs to discuss ~3 min

Active Learning: Cooperation in the College
Classroom

==) Informal Cooperative
Learning Groups

ACTIVE LEARNING:
FOrmaICOOperathe COGPERATION IN THE COLLEGE CLASSROOM
Learning Groups

Darvid W. Johnson
ager T. John:

CooperativeBaseGroups

R son
Karl A, Smi
{Mw}

nter. any

®

(852} & R332

Notes: Cooperativé_earning
Handout CL-College814.doc)
[CL-College814.dogd

14


http://personal.cege.umn.edu/~smith/docs/CL-College-814.doc
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Book Ends on a Class Session

10-12 10-12 10-12
Minute Minute Minute
Lacture Lecture Leciure

3:4 3:4
- min. min
2 Tumn Turn
o to to
oD Partner Partner
8w
=
8
L=l .
=01 Vol | Vol. 2 Vol. 3

Smith, K.A. 2000. Going deeper: Formal sigrallp learning in large classes. Energizing large classes:

From small groups to learning communitiéew Directions for Teaching and Learni2@00, 81, 25
46. [NDTL81Ch3GoingDeeper.pdf]

Book Ends on a Class Session

1. AdvanceOrganizer

2. FormulateShareListenCreate Turnto-your-
neighbor)-- repeated everyl0-12 minutes

3. Session Summary (Minute Paper)
I.  What was the most useful or meaningful thing you
learned during this session?
Il.  What question(s) remain uppermost in your mind as we
end this session?
. 2 K4 ol a GKS aYdzZRRAS&GE¢ LA

15
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FormulateShareListenCreate

Informal Cooperative Learning Group
Introductory Pair Discussion of a

FOCURUESTION

1. Formulate your response to the question
individually

Share your answer with a partner

Listen carefully to your partner's answer

Work together to Create a new answer through
discussion

N

B W

Informal CL (Book Ends on a Class
Session) with Concepests

Physics
EricMazur- Harvardg http://galileo.harvard.edu
Peerlnstruction¢ http://mazur.harvard.edu/research/detailspage.php?rowid=8
RichardHakec http://www.physics.indiana.edu/~hake/

Chemistry
ChemistryConcepTestsUW Madison http://chemcollective.org/tests
Videa Making Lectures Interactive witBoncepTests
http://www.weer.wisc.edu/archive/cll/flag/cat/contests/contests7.htm
ModularChemConsortiumg http://chemconnections.org/

STEMTE&ttp://klZS.phasl.umass.edu/stemtec/
£+ARS2Y 126 [/ KFIy3S | FLWISyayYy . NBI | R foritie Hundadited &0 K
Scienceg www.films.com

Harvardc Derek Bok Center
Thinking Together & From Questions to Concepts: Interactive Teaching in Rhysics
http://bokcenter.harvard.edu/

16


http://galileo.harvard.edu/
http://mazur.harvard.edu/research/detailspage.php?rowid=8
http://www.physics.indiana.edu/~hake/
http://chemcollective.org/tests
http://www.wcer.wisc.edu/archive/cl1/flag/cat/contests/contests7.htm
http://chemconnections.org/
http://k12s.phast.umass.edu/stemtec/
http://www.films.com/
http://bokcenter.harvard.edu/

Informal Cooperative Learning Group

Can be used at any time
Can be short term and ad hoc
May be used to break up a long lecture

Provides an opportunity for students to process
material they have been listening to (Cognitive
Rehearsal)

Are especially effective in large lectures
Include "book ends" procedure

Are not as effective as Formal Cooperative Learning of]
Cooperative Base Groups

Strategies for
Energizing Large
Classes: From Small
Groups to
Learning Communities:

Jean MacGregor,
James Cooper,
Karl Smith,
Pamela Robinson

New Directions for
Teaching and Learning,
No. 81, 2000.
Jossey- Bass

6/4/2017
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COGNITIVE REHEARSAL QUESTIONS

Lizt the zpecific questions to be azked every 10 or 13 minutes tosnaurs that
participants undsrstand and procezzthe information being prezentsd.
Instruce students to uzs the formulate, share, listen, and create

DESCRIFTION OF THE L ECTURE

-

. Lecture Topic:

procedurs.
2. Owjectives Msjor Understandings Studentz eed To Have At The End 1
0fThe Lecturs): .
- 2.
. 3.
3. Time Needed: 4
4. Method For Assigning Students To Pairs Or Triads: Monitor by zyztematically cbzerving eachpair. Intervens whenitiz
necezzary. Collect data for whels clazz procszzing. Students explanationzto
3. Method Of ChangingPartnersQuickly: _ zachotherprovids 2 window into ther minds that allows youto 22 what
they do and donot understand. Monitoring alzo provides an opportunity for
8. Materials zuch 2z transparenciez isting the 1onz tobe dis d youts s2tto know your studsntz battar.
and dezenbing the formulate, hare, listen, create procedurs):
SUMMARY QUESTION(S)
ADVANCED ORGANIZER QUESTION(S) Give anending dizcuzzion tazk and requirs studentz to come to conzenaus,

. . . a winte down the pairor tiad = answeriz), sizn the paper, andhanditin,
Quzztionz zhould be aimead 2ty d izing ciwhatthe Zignaturss indieste that students agree with the snawsr, canexplaimit, and
studentz know sbour the topicto be preznted and establishing suarantss that theirpartner(z) can sxplainit. The questons could (a) azk for
expectations aztowhat the lecturs will covar. & summary, elaboration, or ionofthe jalp 1 or (h) precue
: the next clazz zz2zion.

. 1
3. -

http://personal.cege.umn.edu/~smith/

Session Summary (Minute Paper

Reflect on the session

Most interesting, valuable, useful thing you learned.
Things that helped you learn.

Question, comments, suggestions.

Pace: Too slow 2 3 4 5Too fast

Relevance: Little 2 3 4 5Lots

Instructional Format: Ugh2 3 4 5Ah

o gk wdhPE
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Q417 Pace: Too slow 1. ...5 Too fast (3.0)
Q517 Relevance: Little 1 . . . 5 Lots (4.2)
Q617 Format: Ugh 1...5Ah (4.0)

Active Learning: Cooperation in the

College Classroom

=

Informal Cooperative
Learning Groups

FormalCooperative
Learning Groups

CooperativeBase
Groups

Notes: Cooperative Learning
Handout (CtCollege814.doc)

[ ]
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