Looking Back /

Looking Forward
Insights from the Past;
Hope for the Future

Karl A. Smith

Purdue University &
University of Minnesota

ksmith@umn.edu

The Future of the University
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(FIE 2002)

¢ “It's hard to predict, especially the future”
— Niels Bohr

¢ "“Prediction is difficult, especially about
the future.” -- Yogi Berra

+ "We never educate directly, but indirectly
by means of the environment. Whether we
permit chance environments to do the
work, or whether we design environments
for the purpose makes a great difference."

-- John Dewey, 1906
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== 1.a shift from hands-on and
Five Major Shifts in 100 Years practical emphasis to
of Engineering Education engineering science and
: analytical emphasis;

.a shift to outcomes-based
education and accreditation;

.a shift to emphasizing
engineering design;

.a shift to applying education,
learning, and social-behavioral
sciences research;

.a shift to integrating
information, computational,
and communications
technology in education.

http://ieeexplore.ieee.org/xpl/articleDetails.jsp?reload=true&tp=&arnumber
=6185632

Cooperative Learning Introduced to
Engineering — 1981

¢ Smith, K.A., Johnson, D.W. g Tl
and Johnson, R.T., 1981. Rt el
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.

http://personal.cege.umn.edu/~smith/docs/Smith-Johnson-Johnson-Structuring_Learning-JEE-1981.pdf




% of Faculty

Undergraduate Teaching Faculty: The 2013-2014
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HERI Faculty Survey

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

== Student evaluations of
each other's work

= Cooperative learning
(small groups)

=== Group projects

Student-selected topics
for course content

#~ Extensive lecturing
=@ Class discussions

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

Learning

Group Projects 61
Grading on a 19 17 14
curve

Term/research |35 44 47
papers




Undergraduate Teaching Faculty, 2011*

Methods Used in “All” or STEM STEM All other AII other
“Most” women women

Cooperative learning  60% 41 % 72% 3%

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

Session TIA
Cooperative Learning: Lessons and Insights from
Thirty Years of Championing a Research-Based
Innovative Practice

http://personal.cege.umn.edu/~smith/docs/Smith-FIE-CL-1240-10-draft.pdf
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ASEE Reports - A Path
Forward

Creating a Culture for Scholarly

Seven Recommendations for
Innovation with Impact

. Grow professional development in teaching and
learning.

Expand collaborations.

Expand efforts to make engineering more
engaging, relevant, and welcoming.

Increase, leverage, and diversify resources for
engineering teaching, learning, and innovation.

. Raise awareness of proven practices and of
scholarship in engineering education.
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To measure progress in implementing policies,
practices, and infrastructure in support of
scholarly and systematic innovation in
engineering education:

6. Conduct periodic self-assessments in our
individual institutions.

7. Conduct periodic community-wide self-
assessments.

https://www.asee.org/member-resources/reports/Innovation-with-Impact
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Follow the Evidence

Discipline-based education research dispels myths about learning
and yields results - if only educators would use it.
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cling to familiar practice. While there's tackling a problem, for instance, students

http://personal.cege.umn.edu/~smith/docs/Last%20Word%20SUMMER%20final-1.pdf
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