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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 solving. And, similarly, we
sometimes require students to remember a
considerable body of material, yet seldom
teach them the art of memory. It is time we
made up for this lack...

D.A. Norman. 1980. Cognitive engineering and education. In D.T. Tuma and
F. Reif (Eds.), Problem solving and education: Issues in teaching and
research. Erlbaum, pp. 97-107.
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Session Layout

Welcome & Overview
Rationale for Evidence-Based Practices

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

Cooperative Learning
° Rationale
> Key Elements

Applications of Cooperative Learning

Overall Goals

! Build your knowledge of Evidence-Based Practices for
engaging students and your implementation
repertoire
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Workshop Obijectives

Participants will be able to:

> Describe key features of evidence-based instruction and effective,
interactive strategies for facilitating learning

o Summarize key elements of Course Design Foundations
© How Learning Works and How People Learn (HPL)

> Understanding by Design (UbD) process — Content (outcomes) — Assessment —
Pedagogy

> Explain key features of and instructor’s role for Pedagogies of
Engagement — Cooperative Learning and Problem-Based learning

o ldentify 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 learning module

Reflection and Dialogue

Individually reflect on your favorite rationale for
engaging students. Write for about 1 minute.

> 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 about 2 minutes

o Select/create a response to present to the whole group if you
are randomly selected




Karl’s Rationale

First Teaching Experience — Third-year
course in metallurgical reactions —
thermodynamics and kinetics

‘

Lila M. Smith
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Somethings Missing

Practice — Third-year course in metallurgical
reactions — thermodynamics and kinetics

Theory —7?

Research —?

Theory

VAN

Research Practice
Evidence

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

= Statistics, Measurement, Research Methodology

= Assessment and Evaluation
= Learning and Cognitive Psychology

= Knowledge Acquisition, Artificial Intelligence, Expert Systems
= Development Theories

= Motivation Theories

= Social psychology of learning — student — student interaction

6/4/2017



6/4/2017

Lila M. Smith

Cooperative Learning

Theory — Social Interdependence — Lewin —
Deutsch — Johnson & Johnson

Research — Randomized Design Field
Experiments

Practice — Formal Teams/Professor’s Role
Theory

AN

Research Practice
Evidence




Cooperative Learning is instruction that involves people
working in teams to accomplish a common goal, under
conditions that involve both positive interdependence (all
members must cooperate to complete the task) and individual
and group accountability (each member is accountable for the
complete final outcome).

Cooperative Learning

Key Concepts

ePositive Interdependence
e|Individual and Group Accountability
eFace-to-Face Promotive Interaction
eTeamwork Skills

eGroup Processing

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 réﬁfﬁﬁﬁi.
cooperative learning groups in

engineering education. In L.P.
Grayson and J.M. Biedenbach
(Eds.), Proceedings Eleventh
Annual Frontiers in Education
Conference, Rapid City, SD,
Washington: IEEE/ASEE, 26-32.

JEE December 1981 °

http://personal.cege.umn.edu/~smith/docs/Smith-Pedagogies_of_Engagement.pdf
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Undergraduate Teaching Faculty: The 2013-2014 HERI Faculty Survey

Figure 2. Changes in Faculty Teaching Practices, 1989 to 2014
(% Marking “All” or “Most” Courses)
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http://heri.ucla.edu/monographs/HERI-FAC2014-monograph.pdf

The American College Teacher:
National Norms for 2007-2008

Methods Used |All — All — Assistant -
in “All” or “Most” |2005 2008 2008
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*

STEM STEM | All other | All other
women men women men

Methods Used in “All” or

“Most”

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% 4T7%
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 college:
What evidence is there that it works? Change, 30 (4), 26-35.

e Over 300 Experimental Studies
e First study conducted in 1924
¢ High Generalizability

Positive

T copositive N\ 3|
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* Multiple Outcomes (B[ | Achiove A
| T |
k 0 "\.\ | |
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1. Achievement and retention LN ., Socla Cmﬂmnft_/
2. Critical thinking and higher-level N I

reasoning

3. Differentiated views of others

4. Accurate understanding of others'
perspectives

5. Liking for classmates and teacher

6. Liking for subject areas

7. Teamwork skills

v, By — - - g
. _ab
T

Educational
Psychology

Review

January 2005
March 2007

Johnson, D. W., Johnson, R.
T., & Smith, K. A. (2014).
Cooperative learning:
Improving university
instruction by basing practice
on validated theory. Journal
on Excellence in College
Teaching, 25(3&4)




Pedagogies of Engagement

“It could well be that faculty members of
the twenty-first century college or
university will find it necessary to set aside
their roles as teachers and instead become
designers of learning experiences,
processes, and environments.”

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

i Peple L

------- N Science of Instruction (UbD)

il No Yes

Yes Good Theory/ Good Theory & Good

] Poor Practice Practice

Science of
Learning
(HPL) N Good Practice/ Poor
(o]
Theory

Bransford, Brown & Cocking. 1999. How People Learn. National Academy Press.

Wiggins & McTighe, 2005. Understanding by Design, 2ed. ASCD.

1. Students prior knowledge can help or hinder learning

2. How students organize knowledge influences how
they learn and apply what they know

3. Students’ motivation determines, directs, and
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. Goal-directed practice coupled with targeted
feedback enhances the quality of students’ learning

6. Students’ current level of development interacts
with the social, emotional, and intellectual climate of
the course to impact learning

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

6/4/2017
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How People Learn

HPL Framework Expertise implies (Ch. 2):

° a set of cognitive and
metacognitive skills

° an organized body of
knowledge that is deep
and contextualized

° an ability to notice
patterns of information in
a new situation

o flexibility in retrieving and
applying that knowledge
to a new problem

Bransford, Brown & Cocking. 1999. How people learn. National Academy Press.

Understanding by Design Process

Identlfy the
Desired
Resu Its

Learning
Activities
Aligned

Determlne
Acceptable
Evidence

Plan
Learnlng
Experience

12



Understanding by Design Process
and Engineering Design Process

Understanding

by Design

0

|| Identify the desired
results

——

O

Determine
= acceptable
evidence

| —
0

Plan learning
experiences

| —

— requirements

|| established metrics

“— process, system,

Engineering
Design

)
Determine

specifications
-

Develop or use

to measure against
outcomes

N
Plan and develop

etc. to implement
-

PREMIER REFERENCE SOURCE

Outcome-Based Science,
Technology, Engineering,
ond Mathematics Education

Innovative Proctices

Streveler, R.A, Smith, K.A., & Pilotte, M. 2012.
Aligning course content, assessment, and delivery:
Creating a context for outcomes-based education.
In Khairiyah Mohd Yusof, Shahrin Mohammad,
Naziha Ahmad Azli, Mohamed Noor Hassan, Azlina
Kosnin & Sharifah Kamilah Syed Yusof (Eds.).
Outcome-based science, technology, engineering
and mathematics: Innovative Practices. (pp. 1 —
26). Hersey, PA: I1GI Global.

GOOD TO BE
FAMILIAR
WITH

IMPORTANT
TO KNOW

ENDURING
OUTCOMES

Understanding by Design, Wiggins and McTighe (1998)

Concept: Curricular Priorities

Things to Consider:

* Are the topics enduring and
transferable big ideas having value
beyond the classroom?

* Are the topics big ideas and core
processes at the heart of the discipline?

* Are the topics abstract,
counterintuitive, often misunderstood,
or easily misunderstood ideas requiring
uncoverage?

* Are the topics big ideas embedded in
facts, skills and activities?

6/4/2017

13



6/4/2017

|dentifying Big Ideas - Exercise

Individually identify 2-3 big ideas in a course you are
designing or re-designing. Write them down. ~2 min

Break into pairs to discuss ~3 min

Active Learning: Cooperation in the College
Classroom

m=) Informal Cooperative
Learning Groups Third Edition

ACTIVE LEARNING:

Formal Cooperative COOPERATION IN THE COLLEGE CLASSROOM

Learning Groups St

=

Cooperative Base Groups iﬂw}

Notes: Cooperative Learning
Handout (CL-College-814.doc)
[CL-College-814.doc]

14
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Book Ends on a Class Session

10-12 10-12 10-12
Minute Minute Minute
Lecture Lecture Leclure

Partner Partner

Vol. 1 | Vol. 2 Vol.3

Smith, K.A. 2000. Going deeper: Formal small-group learning in large classes. Energizing large classes:

From small groups to learning communities. New Directions for Teaching and Learning, 2000, 81, 25-
46. [NDTL81Ch3GoingDeeper.pdf]

Book Ends on a Class Session

1. Advance Organizer

2. Formulate-Share-Listen-Create (Turn-to-your-
neighbor) -- repeated every 10-12 minutes

3. Session Summary (Minute Paper)
I.  What was the most useful or meaningful thing you
learned during this session?
II.  What question(s) remain uppermost in your mind as we
end this session?
Ill. What was the “muddiest” point in this session?

15



Formulate-Share-Listen-Create

Informal Cooperative Learning Group
Introductory Pair Discussion of a

FOCUS QUESTION

1. Formulate your response to the question
individually

2. Share your answer with a partner

3. Listen carefully to your partner's answer

4. Work together to Create a new answer through
discussion

Informal CL (Book Ends on a Class
Session) with Concept Tests

Physics
Eric Mazur - Harvard — http://galilec.harvard.edu
Peer Instruction — http://mazur.harvard.edu/research/detailspage.php?rowid=8

Richard Hake — http://www.physics.indiana.edu/~hake

Chemistr
Chemistry ConcepTests - UW Madison - http://chemcollective.org/tests
Video: Making Lectures Interactive with ConcepTests

http://www.wcer.wisc.edu/archive/cl1/flag/cat/contests/contests7.htm

ModularChem Consortium — http://chemconnections.org

STEMTEC - http://k12s.phast.umass.edu/stemtec
Video: How Change Happens: Breaking the “Teach as You Were Taught” Cycle — Films for the Humanities &

Sciences — www.films.com

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

6/4/2017
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Informal Cooperative Learning Groups

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 or
Cooperative Base Groups

Strategies for
Energizing Large
Classes: From Small
Groups to

Jean MacGregor,
James Cooper,
Karl Smith,
Pamela Robinson

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

Learning Communities:

6/4/2017
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DESCRIFTION OF THE L ECTURE

-

. Lecture Topic:

=

. Objectives (Major Underztandingz Studentzeed To Have At The End
0fThe Lecturs):

a.

b.

wa

. Time Needed:

.

. Method For Assigning Students To Pairs Or Triads:

o

Method Of Changing Partners Quickly:

=

. Materials (zuch sz transparencies hzting the jonz tobedis
and dezenbing the formulate, hare, listen, create procedurs):

ADVANCED ORGANIZER QUESTION(S)

Queztionz should be aimed at g ing ad izing sfwhat the
studentz know abour the topio to be prezzntzd and establishing
expectations 2ztowhat the lecturs will cover.

1

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

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
procedurs.

1

a

3.

4

Monitorby zyztematically chzeminz sach pair. Intzrvenz whenitiz
necezzary. Collect data for whels clazz procszzing. Students explanationzto
zach other provide 2 window into their minds that allows pouto zes what
they do and donot understand. Monitoring alzo provides an opportunity for
youts s2tto know your studsntz battar.

SUMMARY QUESTION(S)

Give anending dizcuzzion tazk and requirs studentz to come to conzenaus,
winte down the pairor tiad = answeriz), sizn the paper, andhanditin,
Zignaturss indieste that students agree with the snawsr, canexplaimit, and
suzrantss that thewpartneriz) can explainit. The queztonz could (2) sk fx
s summary, elaboration or ionofthe 1zlp d or (b precus
the next clazz zz2zion.

Session Summary (Minute Paper)

Reflect on the session

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

3. Question, comments, suggestions.

4. Pace: Tooslow 12 345 Too fast

5. Relevance: Little 12345 Lots

6. Instructional Format: Ugh 12345 Ah

6/4/2017
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MOT 8221 — Spring 2017 — Session 1 (1/13/17)

18
16
14
12
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= Ii===]] ==

Q4 Q5 Q6

Q4 — Pace: Too slow 1. ... 5 Too fast (3.0)
Q5 — Relevance: Little 1 . . . 5 Lots (4.2)
Q6 — Format: Ugh 1. ..5Ah (4.0)

Active Learning: Cooperation in the

College Classroom
Informal Cooperative
Learning Groups —
—> Formal Cooperative S it

Learning Groups

Cooperative Base
Groups

Notes: Cooperative Learning
Handout (CL-College-814.doc)
[CL-College-814.doc]

6/4/2017
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Structuring Teamwork in the
Classroom

Formal Cooperative Learning Task Groups

Instructor’s Role in Formal
Cooperative Learning

Specifying Objectives (Academic and
Interpersonal/Teamwork)

Making Decisions

Explaining Task, Positive Interdependence, and
Individual Accountability

Monitoring and Intervening to Teach Skills

Evaluating Students' Achievement and Group
Effectiveness

20



Cooperative Problem-Based Learning Format

TASK: Solve the problem(s) or
Complete the project.

INDIVIDUAL: Develop ideas, Initial
Model, Estimate, etc. Note strategy.

COOPERATIVE: One set of answers
from the group, strive for agreement,
make sure everyone is able to explain
the strategies used to solve each
problem.

EXPECTED CRITERIA FOR SUCCESS:
Everyone must be able to explain the
model and strategies used to solve
each problem.

EVALUATION: Best answer within
available resources or constraints.

INDIVIDUAL ACCOUNTABILITY: One
member from your group may be
randomly chosen to explain (a) the
answer and (b) how to solve each
problem.

EXPECTED BEHAVIORS: Active
participating, checking, encouraging,
and elaborating by all members.

INTERGROUP COOPERATION:
Whenever it is helpful, check
procedures, answers, and strategies
with another group.

Group Processing

Plus/Delta Format

Plus (+)
Things That Group Did Well

Delta (4)
Things Group Could Improve

6/4/2017
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e Instructor's Role in Cooperative Learnin

Make Pre-Instructional Decisions

Spmﬁ !cndem_\cud Teamworl: Skill: Objectives: £
omsl tazny

Assizn Roles: Structurs student-srodent inraction by assi zmine rols
Rezcerdr, Encourszar of Panticiparion mnd Chacker for Undarstand

Instolnsmdavatoa
cior tthe fromt of the mom.

Arrange the Room: Croup mam’
arranzsd so they oll can sas thain

| Plan Material:: Arsnzs matsrisls to give s “sink
only ox2 paper 1o the prop of give Sk manber

m togathar” m:
ofthe maeriel v

saformcad basis

[*Structure Positive Interdependence: &rudsn
* Al plish mutusl 5
s lasrming of sl o o

Individual

e ——————

[[nterveneto I.mpm\ e Tl_l..w vork and Teammw an FProvide tkwork azzitance
=

Evaluate and Process

[Evaluate Smdent Leaming vality end quentiry ef smudant

lesming. Invel

Objectives
Arademic

Somal Skills:

Preinstructional Decisions

Group Size Msthod Of Assigning Studenta:

Explain Task And Cooperative Goal Structure
1. Task:

Critsria For &

Monitoring And Intervening

1. Obzervar

rmal

osedure:

2. Obzervation By Teacher Zrudentz
orTask Assistan:

ning For Teamwork Aszistan

3. Onthex

Evaluating And Processing

Individusl Lesrning:

2 Ofirzup 2

3mall Group Proceszi

4, Whole Class Processing:

3. Charts And Graphs

back Th Tach Srudent

9. Other.

6/4/2017
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Active Learning: Cooperation in the
College Classroom

* Informal
Cooperative ”
Learning Groups s

° Formal COOperatiVe COOPERATION IN THE COLLE:
Learning Groups

=) « Cooperative Base
Groups

Notes: Cooperative Learning
Handout (CL-College-814.doc)

[ ]

50

Cooperative Base Groups

» Are Heterogeneous

« Are Long Term (at least one quarter or
semester)

* Are Small (3-5 members)
* Are for support

+ May meet at the beginning of each session or
may meet between sessions

» Review for quizzes, tests, etc. together

- Share resources, references, etc. for
individual projects

» Provide a means for covering for absentees

51
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Psychological Safety

Low

Accountability for Meeting Demanding Goals

Low

Comfort zone

Employees really enjoy working with
one another but don't feel particularly
challenged. Nor do they work very hard.
Some family businesses and small
consultancies fall into this quadrant.

Apathy zone

Employees tend to be apathetic and
spend their time jockeying for position.
Typical organizations in this quadrant are
large, top-heavy bursaucracies, where
people fulfill their functions but the pre-
ferred modus operandi is to curry favor
rather than to share ideas.

Learning zone

Here the focus is on collaboration

and learning in the service of high-
performance outcomes. The hospitals
described in this article fall into this
guadrant.

Anxiety zone

Such firms are breeding grounds for
anxiety. People fear to offer tentative
ideas, try new things, or ask colleagues
for help, even though they know great
work requires all three. Some invest-
ment banks and high-powered consul-
tancies fall into this quadrant.

Designing and Implementing

Cooperative Learning

Think like a designer

Ground practice in robust theoretical framework
Start small, start early and iterate

Celebrate the successes; problem-solve the
failures

6/4/2017
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