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Engineering Education
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Cooperative Learning
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Cooperative Learnings instruction that involves people
working in teams to accomplish a common goal, under
conditions that involve botlpositive interdependendall
members must cooperate to complete the task) andividual
and group accountabilitgeach member is accountable for the
complete final outcome).
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Cooperative Learning Introduced
to Engineering 1981

Smith, K.A., Johnson, D.W. and T
Johnson, R.T., 1981. The use of oGt
cooperative learning groups in o
engineering education. In L.P.
Grayson and J.MBiedenbach
(Eds.)Proceedings Eleventh
Annual Frontiers in Education
ConferenceRapid City, SD,
Washington: IEEE/ASEE;3%6
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Undergraduate Teaching Faculty: The 2Q2814 HERI Faculty Surve

% of Faculty
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Figure 2. Changes in Faculty Teaching Practices, 1989 to 2014
(% Marking “All” or “Most” Courses)
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Undergraduate Teaching Faculty, 2011*

Met hods Used i STHEMI S&TEMr | 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,

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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= Adjustment,
1. Achievement and retention N Wy Social Competence ‘;/
2. Critical thinking and highdevel T Y
reasoning Puodapionn N
3. Differentiated views of others -
4. Accurate understanding of others' Educational Johnson, D. W., Johnson, R.

; T T., & Smith, K. A. (2014).
perspectives = P%’f’;[i“ Cooperative learning:
= view

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

on Excellence in College

January 2005
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~

. Teamwork skills

March 2007
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Building Models to Solve Engineering Problems
UMn and beyond ~ 1977 1 present
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Problem-Based Cooperative Learning
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Discipline-Based Education Research Timeline

DBER PhD Programs (XER)

> Engr. Sci. Reform > > EC2000 > EER
> Curricula Reform >

. BiologyER >
> Curricula Reform > > Chemistry ER >
> Curricula Reform > > Physics ER >

National Research
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'”'ﬂ;‘fﬂ.;ﬂ“‘ CDBER is located in the relevant disciplinary school, e.g. medicine, physics)
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Building Engineering Education
Research Capalbilities:

A NSF Initiated Engineering Education Scholars Program
(EESP)

A NSF i Centers for Learning and Teaching (CLT)
i Center for the Advancement of Engineering Education (CAEE)

i Center for the Integration of Research, Teaching, and Learning
(CIRTL)

i National Center for Engineering and Technology Education (NCETE)
A NAE: Center for the Advancement of Scholarship on
Engineering Education (CASEE)
T AREE: Annals of Research on Engineering Education
A NSF CCLI ND: Rigorous Research in Engineering Education
(RREE)

A NSF CCLI Phase Il project, Collaborative research:
Expanding and sustaining research capacity in engineering
and technology education: Building on successful programs
for faculty and graduate students

A Engineering Education Research Colloquies (EERC)

Conducting Rigorous Research in
Engineering Education: Creating a
Community of Practice (RREE)

NSFCCLI-ND
American Society for Engineering Education
Karl Smith & Ruth Streveler
University of Minnesota/Purdue University &
Colorado School of Mines/Purdue University
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