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Welcome, Overview, & Introductions
Our Stories

Course Design Foundations 
How Learning Works ςHow People Learn ςUnderstanding by Design

Teamwork
Rationale and Essential Elements

Decision Making exercise

Cooperative Jigsaw: Teamwork and Leadership
Rationale

Key Elements

Applications in LDR 101 or other courses
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Overall Goal

Build your knowledge of evidence-based 

practices for integrating teamwork into LDR 101 

or other courses, and your implementation 

repertoire.

3

Workshop Objectives

Participants will be able to:
Describe key features of evidence-based instruction and effective, 
teamwork strategies for facilitating learning

Summarize key elements of Course Design Foundations

How Learning Works and How People Learn (HPL)

Understanding by Design (UbD) process ςContent (outcomes) ςAssessment ς
Pedagogy

Explain key features of and rationale for integrating teamwork 

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

Participants will begin applying key elements to the design 
of their courses

4
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Reflection and Dialogue

Systematic integration of teamwork can be achieved by 
structuring student-student engagement

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

Context/Audience? E.g., prior FYS section, seminar, lab
Why engaging students is important?
What support do you have for your rationale?

Discuss with your neighbor for about 2 minutes
Select/create a response to present to the whole group if you 
are randomly selected

5
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Seven Principles for Good Practice 
in Undergraduate Education

Good practice in undergraduate education:
Encourages student-faculty contact

Encourages cooperation among students

Encourages active learning

Gives prompt feedback

Emphasizes time on task

Communicates high expectations

Respects diverse talents and ways of learning

Chickering& Gamson. (1987).  http://learningcommons.evergreen.edu/pdf/fall1987.pdf
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Discipline-Based Education Research 
(DBER) Report

National Research Council
Summer 2012 ς
http:// www.nap.edu/catalog.p
hp?record_id=13362

ASEE Prism Summer 2013

Journal of Engineering 
EducationςOctober, 2013

National Research Council ς2015 
http:// www.nap.edu/catalog/186
87/reaching-students-what-
research-says-about-effective-
instruction-in-undergraduate

8

Engaged Pedagogies = Reduced Failure Rates
Evidence-based research on learning indicates that when students are 
actively involved in their education they are more successful and less likely to 
fail. A new PNAS report by Freeman et al., shows a significant decrease of 
failure rate in active learning classroom compared to traditional lecture 

Freeman, Scott; Eddy, Sarah L.; McDonough, Miles; Smith, Michelle K.; Okoroafor, Nnadozie; Jordt, Hannah; 
Wenderoth, Mary Pat; Active learning increases student performance in science, engineering, and 
mathematics, 2014, Proc. Natl. Acad. Sci.

http://www.nap.edu/catalog.php?record_id=13362
http://www.nap.edu/catalog/18687/reaching-students-what-research-says-about-effective-instruction-in-undergraduate
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[ƛƭƛΩǎ wŀǘƛƻƴŀƭŜ ŦƻǊ 9ƴƎŀƎƛƴƎ {ǘǳŘŜƴǘǎ
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Many different approaches offer alternatives to straightforward 
lectures and tightly structured labs.  Possibilities 
ƛƴŎƭǳŘŜΧŎƻƻǇŜǊŀǘƛǾŜ ƭŜŀǊƴƛƴƎΣ ǘŜŎƘƴƛǉǳŜǎ ǘƘŀǘ ǎƻƭƛŎƛǘ ƛƳƳŜŘƛŀǘŜ 
feedback on teaching and course content, and so on.  These 
approaches allow students to analyze, criticize, and 
ŎƻƳƳǳƴƛŎŀǘŜΧ¢ƘŜȅ ƘŜƭǇ ǎǘǳŘŜƴǘǎ ǘŀƪŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘƘŜƛǊ 
own learning.They also allow students to learn from each other, 
building communities of learners and teachers that extend 
beyond the classroom.

Many different approaches offer alternatives to straightforward 
lectures and tightly structured labs.  Possibilities 
ƛƴŎƭǳŘŜΧŎƻƻǇŜǊŀǘƛǾŜ ƭŜŀǊƴƛƴƎΣ ǘŜŎƘƴƛǉǳŜǎ ǘƘŀǘ ǎƻƭƛŎƛǘ ƛƳƳŜŘƛŀǘŜ 
feedback on teaching and course content, and so on.  These 
approaches allow students to analyze, criticize, and 
ŎƻƳƳǳƴƛŎŀǘŜΧ¢ƘŜȅ ƘŜƭǇ ǎǘǳŘŜƴǘǎ ǘŀƪŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘƘŜƛǊ 
own learning.They also allow students to learn from each other, 
building communities of learners and teachers that extend 
beyond the classroom.

From Analysis to Action: Undergraduate Education in Science, Mathematics, 
Engineering, and Technology, The National Research Council, 1996
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Mixing it up (in the classroom and lab) to 
engage students in their own learning

Design and 

facilitate 

learning 

experiences

< instructors <
Deliver 

information

12

Diversity is not simply a matter of having people who 
look different sitting next to each other but learning in 
ǘƘŜ ǎŀƳŜ ǿŀȅΦ ²Ƙŀǘ LΩƳ ǘǊȅƛƴƎ ǘƻ ƛƴǘǊƻŘǳŎŜ ƛƴǘƻ ǘƘŜ 
conversation is the power of collaboration, of bringing 
together people who bring different kinds of skills to 
solving a problem. That diversity can empower creative 
ways of learning.

Studies show that groups with a mix of skills, 
backgrounds and ways of thinking are better at  solving 
complex multidimensional problems τlike designing 
environmental policies, cracking codes or creating 
social welfare systems τeven if the individuals in the 
group are not all high performers. 

LaniGuinierRedefines Diversity, Re-Evaluates Merit
New York Times Education Life, February 6, 2015 
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YŀǊƭΩǎ wŀǘƛƻƴŀƭŜ ŦƻǊ 9ƴƎŀƎƛƴƎ {ǘǳŘŜƴǘǎ

First Teaching Experience ςThird-year 
course in metallurgical reactions ς
thermodynamics and kinetics

13

Lila M. Smith

14
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Engineering Education

Practice ςThird-year course in metallurgical 
reactions ςthermodynamics and kinetics

Research ς? 

Theory ς?

15

Theory

Research
Evidence

Practice

16

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

ÁStatistics, Measurement, Research Methodology

ÁAssessment and Evaluation

ÁLearning and Cognitive Psychology

ÁKnowledge Acquisition, Artificial Intelligence, Expert Systems

ÁDevelopment Theories

ÁMotivation Theories

ÁSocial Psychology of Learning: Student ςStudent Interaction
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Lila M. Smith
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Cooperative Learning

Theory ςSocial Interdependence ςLewin ς
Deutsch ςJohnson & Johnson

Research ςRandomized Design Field 
Experiments

Practice ςCƻǊƳŀƭ ¢ŜŀƳǎκtǊƻŦŜǎǎƻǊΩǎ wƻƭŜ
Theory

Research
Evidence

Practice

18
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Cooperative Learning Introduced 
to Engineering ς1981
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.M. Biedenbach
(Eds.), Proceedings Eleventh 
Annual Frontiers in Education 
Conference, Rapid City, SD, 
Washington:  IEEE/ASEE, 26-32.

JEE December 1981

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.

ω hǾŜǊ олл 9ȄǇŜǊƛƳŜƴǘŀƭ {ǘǳŘƛŜǎ
ω CƛǊǎǘ ǎǘǳŘȅ ŎƻƴŘǳŎǘŜŘ ƛƴ мфнп
ω IƛƎƘ DŜƴŜǊŀƭƛȊŀōƛƭƛǘȅ
ω aǳƭǘƛǇƭŜ hǳǘŎƻƳŜǎ

Outcomes

1. Achievement and retention
2. Critical thinking and higher-level

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 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)

20
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Cooperative Learningis 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).

Key Concepts

ωtƻǎƛǘƛǾŜ LƴǘŜǊŘŜǇŜƴŘŜƴŎŜ
ωLƴŘƛǾƛŘǳŀƭ ŀƴŘ DǊƻǳǇ !ŎŎƻǳƴǘŀōƛƭƛǘȅ
ωCŀŎŜ-to-Face PromotiveInteraction
ω¢ŜŀƳǿƻǊƪ {ƪƛƭƭǎ
ωDǊƻǳǇ tǊƻŎŜǎǎƛƴƎ

http://personal.cege.umn.edu/~smith/links.html 21

http://heri.ucla.edu/monographs/HERI-FAC2014-monograph.pdf

Undergraduate Teaching Faculty: The 2013ς2014 HERI Faculty Survey

22
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The American College Teacher: 
National Norms for 2007-2008

Methods Used 

in ñAllò or ñMostò

All ï

2005

All ï

2008

Assistant -

2008

Cooperative 

Learning

48 59 66

Group Projects 33 36 61

Grading on a 

curve

19 17 14

Term/research 

papers

35 44 47

http://www.heri.ucla.edu/index.php

Undergraduate Teaching Faculty, 2011*

aŜǘƘƻŘǎ ¦ǎŜŘ ƛƴ ά!ƭƭέ ƻǊ άaƻǎǘέ
STEM 

women
STEM
men

All other 
women

All other 
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
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Active Learning: Cooperation in the College 
Classroom

25

Informal Cooperative 
Learning Groups

FormalCooperative 
Learning Groups

Cooperative BaseGroups

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

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]  

26

Book Ends on a Class Session


