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ASEE 125th Anniversary Distinguished Panel June 27, 2018

Studies of Engineering Education

* Mann, Charles Riborg. 1918. "A Study of Engineering
Education." Carnegie Foundation for the Advancement of
Teaching, New York.

= Society for the Promotion of Engineering Education. 1930.
"Report of the Investigation of Engineering Education 1923-
1929."Pittsburgh, PA. (Wickenden Report

* Hammond Report. 1940.

= Report on Evaluation of Engineering Education. 1955.
(Grinter)

* Goals Committee. 1968. "Goals of Engineering Education:
Final Report of the Goals Committee." American Society for
Engineering Education, Washington DC.

*Engineering Education for a Changing World. 1994. (Green)

https://www.asee.org/member-resources/reports 2
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~ Mann Report (1918) Principal Points

Waste occurring in educational efforts arising from lack
of coordination

Regulation of admission — At present sixty percent of
those who enter fail to graduate

Packed curriculum and lock-step course sequences

Necessity of a common core

Emphasize the problems of values and costs

https://www.asee.org/member-resources/reports

[Eiw== 1. a shift from hands-on and

Five Major Shifts in 100 Years practical emphasis to engineering

of Engincering Ed““‘:“m@ science and analytical emphasis;

i 2. 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

E communications technology in

B p—— education.

http://ieeexplore.ieee.org/xpl/articleDetails.jsp?reload=true&tp=&arnumber=6185632
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A PUBLICATION OF THE EDUCATIONAL RESEARCH AND METHODS
DIVISION OF THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION

VoL 5, No.3 B

ERM Teaching-Learning Behavior News

Vol. 5, No. 3 March 1973

Teaching Method News

Teaching Workshop News

Educational Technology News

Subseription Poliey

Publication

March 1973

ASEE ERM Distinguished Lectures
! |

1980

1981

1982
1983

1985
1986
1987

1988

1989

1990

1991

Burrhus F. Skinner

Robert F. Mager

Wilbert J. McKeachie

Samuel N. Postlewait

Fred F. Keller
Moshe F. Rubinstein

Benjamin S. Bloom

Donald A. Schon

William G. Perry, Jr.

Frederick Reif

K. Patricia Cross

The Future of Technology and Education

Academic Applications of Educational Methods Developed
in Industry

Student Anxiety, Learning and Achievement

Using Science and Technology to Teach Science and
Technology

Testimony of an Educational Reformer
Rational and Imaginative Thinking in the Computer Age

A Search for Methods of Instruction as Effective as One-
on-One Tutoring

Marrying Applied Science and Artistry in Engineering
Education

Students’ Evolution of their Definition of Knowledge and
Their Expectations of Teachers

Engineering Human Knowledge and Thinking:
Opportunities for Better Engineering Education

College Teaching: What Do We Know About It?

https://erm.asee.org/conferences/distinguished-lecturers/
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Otis Lancaster’s Influences

* Developed and hosted Summer Institute on Effective Teaching for
Young Engineering Teachers in the 1960s.
* Mentioned by Larry Grayson and Dave Voltmer in Engineering Education

Profiles as very influential - http://depts.washington.edu/celtweb/pioneers-wp/

Teaching? December 1977

Laboratories? January 1978
The Social-Humanistic Stem? February 1978
Engineering Research? March 1978

ASEE? April 1978

Communications? May 1978

* ASEE President’s Messages — “Do we Believe in...”

* Effective Teaching and Learning. Gordon & Breach Science Pub, 1974

President’s Message

Do We Believe in

ENGINEERING RESEARCH?

Y ou had better believeit!

At prometion (ime someone in some
group somerwhers believes in research.
For them i( is one of the main criteria.
1 don’t say “engineering research’*
because frequently the pressure for
rescarch comes from the university as
a whole and not only from the cgi-
neering component. In Fact, these ex-
ternal pressures are in pard the cause
for the shift in requirements from
practice to doctor’s degrees.

Our belief in rescarch should not be.
fike a religion which is practiced only
on Sundays. It should be practiced
after promotions as well as before.
Yet, there are some who relax on their
oars after they have paddled their way
through research o full professor-
ships.

Often, slight improvements in the
physical properties of materials
(strength, conductivity, ctc.) or in the
Fabrication or production environment
would make the difference between
success or failure of a design.

It is this critical “cutting edge of
engineering” that leads engineers into
research. Searches are made to fil the
gaps or to advance the knowledge in
the field thought (o be useful in design
and development. Engineering research.
is important, It is an essential ectivity,
for without it the profession would
become stagnant and log-bound. With-
out increased knowledge society would
become dormant. Engineering would
not be able to design to meet future
problems.

Knowledge vs. use

The question still remains. How
much time should be devored to the
pursuit of engineering knowledge and
how much time devoted to use? To
paraphrase a Biblical statement,
““What does it profit a profession 10
gain all of knowledge and not be able
10 use it?”*

If we believe in engineering rescarch,

why not be bonest about it? Why not
make clear to the world the propor-
tion of faculty time that is or should
be devoted to engineering research?
‘Why not establish within the gencral
funds budget of engincering colleges
the amount of money needed to sup-
port this research? When one wants to
teach a new course in engineering, one

President’s Message

Do We Believe

We believe in effective teaching,
that laboratories are essential, that
design is the essence of cngineer-
ing, that engincering research has
a fundamental role in education,
that engineering technology is an
integral part of the engincering

P and that social-h i
tic values and modes of

in ASEE?

the responsibility of using con-
cepls, principles, laws and facts to
produce improved living conditions
for our socicty. All should have an
interest in education.

The one society formed to con-
centrate strictly on the education
of r{m-: entering the enginecring
pre

are required for successful engi- %
neering.

In the previous cditorials I sug-
gested steps we should take to sup-
port each of these belicfs. Nowhere
was we defined, but it was tacitly
implied that we included all engi-
neering professors, all professors
teaching supporting subjects, em-
ployers of engineers, engineers,
and professional engineering
groups. All should and will have
an impacl on engineering in the
future. In our civilization, engi-
neering is important to all of us.
All must lend a helping hand to
support it.

L .

dless of the field,
is the American Society for Engi-
neering Education. It is concerned
with what to teach and how to
teach at all levels. More accurately
expressed, it is concerned with
what should be learned and how to
achieve knowledge in an efficient
manner (learning per unit time)*
with a desired retention (storage)
for futurc use. ASEE recognizes
that the main issue is teaching peo-
ple how to learn so that each can
learn alone, thereby meeting the
objective of life-long learning.
However, one can only learn 10
!nm through practice; the content
is essential. Because of the interre-

6/28/2018
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Do we believein ...

*Theory? E.g., Learning theory?

* Evidence? E.g., Evidence-based
instructional practices?

Chapter 1. Learning Objectives

Chapter 2. Concepts About Learning

Chapter 5. Planning for Achievement

Chapter 15. Measuring Teaching Effectiveness

Chapter 16. Curriculum Design
Let’s be engineers in our educational work
Let’s engineer education

Chapter 17. Research for Learning Achievement
The battle cry for this book is “Become
Better Learning Leaders”

My undergraduate and graduate
experience and my first teaching
experience

Lila M. Smith
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Lila M. Smith

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.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-Pedagogies of Engagement.pdf
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What Matters in College

* Environmental factors most predictive
of positive change in students’
academic development, personal
development, and satisfaction:

* Interaction among students and
* Interaction between faculty and
students

Astin. A. (1985) What Matters in College:
Four Critical Years Revisited. Jossey-Bass

80

% of Faculty
-3
=]

s
(=

23

20 -

Undergraduate Teaching Faculty: The 2013-2014 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

T T T T T T T T 1
1989 1992 1995 1998 2001 2004 2007 2010 2014

http://heri.ucla.edu/monographs/HERI-FAC2014-monograph.pdf
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Undergraduate Teaching Faculty, 2011*

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

e Over 300 Experimental Studies _

I
. . S i Interg G
e First study conducted in 1924 @Beb‘ P "—'E"‘"%ny’
¢ High Generalizability /E / \% :'fe%
. £ Effort Posith y
¢ Multiple Outcomes .'{é”.'f /i Relationships | | &
|§|:| Achieve |‘|$
Outcomes blgl 3
".\ '\\ 'gl'\ Psychn[ngih -"l-%f' f.'l
1. Achievement and retention \ '5".',, Adjustment, ;«! /
2. Critical thinking and higher-level
reasoning

3. Differentiated views of others

4. Accurate understanding of others'
perspectives s

5. Liking for classmates and teacher Psychology

6. Liking for subject areas =

7. Teamwork skills

Educational

Review

*[CLReturnstoCollege.pdf]

January 2005

March 2007

PR

25 (384) 2014

6/28/2018


http://www.heri.ucla.edu/index.php
http://personal.cege.umn.edu/~smith/docs/CLReturnstoCollege.pdf

Observational study of over 2000
classes — most common behaviors:
* Faculty

o Lecturing

o Writing in real time

o Posing nonrhetorical

questions
e, . _ o Following-up on questions
Anatomy of STEM teaching in . .
North American universities o Answering student questions
e o Clicker questions
* Students

o Listening to instructor
o Answering instructor
S questions

s o Asking questions

http://science.sciencemag.org/content/sci/359
6383/1468.full.pdf

Global Calls Research-based
for Reform K-12 Engineering Transformation

i 4 S ngineering in

K-1"2 Education

RESEARCH UNIVERSITIES S EBCTE 1O RE WHE
AND THE FUTURE OF AMERICA ENGAC : i

SUMMARY

6/28/2018
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ENGINEERS

Designing for the

\ \ Future of the Field

Sheri D. Sheppard

\‘ EDUCATING

\ Kelly Macatangay
Anne Colby
William M. Sullivan
[R—

Sheppard, S.D., Macatangay,
K., Colby, A., Sullivan, W.M.
2008. Educating Engineers:
Designing for the Future of
the Field. Jossey-Bass.

BT | Schentof Enginaaring

New Engineering Education
Transformation
Massachusetts Institute of
Technology

neet.mit.edu

Discipline-Based Education Research Timeline

DBER Departments and Graduate Programs

Engr. Sci. Reform

EC2000 EER

Curricula Reform Geoscience
Biology ER
Curricula Reform Chemistry ER
A Curricula Reform Physics ER
National Research 7
Council > Medical ER >
2012
1950 1960 1970 1980 1930 2000 2010

_“mﬁ.:‘,::_ (DBER is located in the relevant disciplinary school, e.g. medicine, physics.)

6/28/2018
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152

centers &
groups

programs

conferences &
workshops

journals

...and more

engineering
education
community
resource

Adam Carberry
Ken Yasuhara

http://bit.ly/engredu

ASEE Main Plenary - 2011

ASEE Main Plenary, 8:45 a.m. — 10:15 a.m.
Vancouver International Conference Centre, West Ballroom CD
Expected to draw over 2,000 attendees, this year’s plenary features
Karl A. Smith, Cooperative Learning Professor of Engineering
Education at Purdue University and Morse—Alumni Distinguished
Teaching Professor & Professor of Civil Engineering at the University
of Minnesota.
Smith has been at the University of Minnesota since 1972 and has
been active in ASEE since he became a member in 1973. For the
past five years, he has been helping start the engineering education
Ph.D. program at Purdue University. He is a Fellow of the American
Society for Engineering Education and past Chair of the Educational
Research and Methods Division. He has worked with thousands of
faculty all over the world on pedagogies of engagement, especially
cooperative learning, problem-based learning, and constructive
controversy.
On the occasion of the 100th anniversary of the Journal of
Engineering Education and the release of ASEE’s Phase Il report
Creating a Culture for Scholarly and Systematic Innovation in

ing Education (Jami /Lot report), the plenary
will c these mil and d rate rich, mutual
interdependences between practice and inquiry into teaching and
learning in engineering education. Depth and range of the plenary
will energize the audience and reflects expertise and interests of
conference participants. One of ASEE’s premier educators and
researchers, Smith will draw upon our roots in scholarship to set
the stage and weave the iti for six highlighted topics
selected for their broad appeal across established, evolving, and
emerging practices in engineering education.

Highlights from Monday:

Monday’s Main Plenary by Karl &, Smith, Cooperative Learning
Prafessar of Engineering Education at Prdue University and Morse—
Alumni Distinguished Teaching Professor & Professor of Civil
Engingering at the University of Minnesata, focused on six highlighted
topics (presented by si different educators) selected for their broad
appeal across established, evolving, and emerging practices in
engineering education.

6/28/2018
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ASEE Reports - A Path Forward

500,

Creating a Culture for Scholarly
and Systematic Innovation in
Engil ing Education

s right people
with the right talent for a global seciety

* What is the future direction for the engineering
education sector?

* The first anticipated trend is a tilting of the
global axis of engineering education leadership.

* The second anticipated trend is a move towards
socially-relevant and outward-facing engineering
curricula.

* The third anticipated trend for the sector is
therefore the emergence of a new generation of
leaders in engineering education that delivers
integrated student-centered curricula at scale.

“This is the future of the field, where you put the
student at the center and use the resources to facilitate
team projects and authentic experiences, and then put
the taught curriculum online.”

24

12
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Thoughts on the Future: Emphasize
Big Ideas (Enduring Outcomes)

! How People Learn

! Streamlined Course Design

] Alignment of Outcomes, Assessment and Instruction

_l Interactive Learning

Learning Requires*

deliberate

distributed

practice

*Thanks to Ruth Streveler for these slides
Also see Brown, P.C., Henry L. Roediger Ill, H.L., & Mark A. McDaniel, M.A. (2014). Make It Stick:
The Science of Successful Learning. Belknap Press: An Imprint of Harvard University Press

13



The Engineering Design Process vs.
Streamlined Course Design Process

Streamlined

Engineering Course Design

27

Design

Determine
requirements/
specifications

Develop or use
established metrics
to measure against

outcomes

Plan and develop
process, system,
etc. to implement

Process

)

Identify the desired
results

| —

)

Determine
acceptable
evidence

| —

Plan learning
experiences

Pedagogies of Engagement

6/28/2018
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ip ucation resea about leaming
and yields results - If only educators would use It.
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s known about undergraduate learning i an "sxpert blind spot” snd not recognize
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Thank you!

An e-copy of this presentation will be posted to:

X search. S A SEER S et ok Join | Login | Give | Classified

MENU

Publications Impact Education & Careers

Journals and Conference Papers Public Policy Academic job Opportunities

R

Karl A. Smith
Purdue University and
University of Minnesota

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

ksmith@umn.edu
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