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We assume you are here because either you are...
* engaged in EER and already have a strong interest in the topic, or

* interested in EER and want to be more personally engaged or
encourage and support others to be engaged

Focus of the seminar

» Enhance awareness of the nature of engineering
educational research

* Increase familiarity with the emerging global
engineering education research community

- J Format of the seminar
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Resources » Reflection and whole group conversation




 Your seminar speakers

(&~ - Individually, reflect on your engineering
education research experience and interest,
and reasons for your interest (~ 1 minute)

(&~ * Introduce yourself to a person nearby and
share your thoughts (~2 minutes)



At M.IT., Large Lectures Are Going the Way of the
Blackboard

Jodi Hitton for The Mew York Times
The Mazsachusetts Institute of Technology has changed the way it offers some introductory classes. Prof. Gabriella Sciolla
at @ clazs on electricty and magnetism.
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CAMBRIDGE, Mass. — For as long as anyone can remernber, Bl e
introductory physics at the Massachusetts Institute of Technology was = FRINT

taught in a vast windowless amphitheater known by its number, E] sINGLE PasE
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Farewell, Lecture?

Eric Mazur

iscussions of education are generally
predicated on the assumption that we

know what education is. I hope to
convince you otherwise by recounting some
of my own experiences. When | started teach-
ing introductory physics to undergraduates at
Harvard University, | never asked myself how
I would educate my students. | did what my
teachers had done—I lectured. | thought that
was how one learns. Look around anywhere in
the world and you'll find lecture halls filled
with students and, at the front, an instructor.
This approach to education has not changed
since before the Renaissance and the birth
of scientific inquiry. Early in my career |
received the first hints that something was
wrong with teaching in this manner, but [ had
ignored it. Sometimes it’s hard to face reality.
When I started teaching, | prepared lecture
notes and then taught from them. Because my
lectures deviated from the textbook, I pro-
vided students with copies of these lecture
notes, The infuriating result was that on my
end-of- evaluatiol hich were
quite good otherwise—a number of students
complained that [was “lecturing straight from
(his) lecture notes.” What was [ supposed to
do? Develop a set of lecture notes different

Department af Physics, Harvard University, Cambridgs, MA
02138, USA. E-mail: mazur@physics. harvard.adu

2 JANUARY 2009 VOL323 SCIENCE

Click here. Students continually discuss concepts
among the mselves and with the instructor during
class, Discussions are spurred by multiple-choice
conceptual questions that students answer using a
clicker device. See supporting online text for exam-
ples of cuch “clicker questions,”

from the ones I handed out? I decided to
ignore the students’ complaints.

A few years later, | discovered that the su-
dents were right. My lecturing was ineffective,
despite the high evaluations. Early on in the
physics curriculum—in week 2 of a typical
introductory physics course—the Laws of
Newton arepresented. Every student insucha
course can recite Newton's third law of

A physics professor describes his evolution from
lecturing to dynamically engaging students
during class and improving how they learn.

motion, which states that the force of object A
on object B in an interaction between two
objects is equal in magnitude to the force of B
on A—it sometimes is known as “action is
reaction.” One day, when the course had pro-
gressed to more complicated material, |
decided to test my students’ understanding of
this concept not by doing traditional prob-
lems, but by asking them a set of basic con-
ceptual questions (/, 2). One of the questions,
for example, requires students to compare the
forees that a heavy ruck and a light car exert
on one another when they collide. | expected
that the students would have no trouble tack-
ling such questions, but much to my surprise,
hardly a minute after the test began, one stu-
dent asked, “How should | answer these ques-
tions? According to what you taught me or
according to the way | usually think about
these things?” To my dismay, students had
great difficulty with the conceprual questions.
That was when it began to dawn on me that
something was amiss.

In hindsight, the reason for my students’
poor performance is simple. The traditional
approach to teaching reduces educationtoa
transfer of information. Before the industrial
revolution, when books were not yet mass
commaodities, the lecture method was the only
way to transfer information from one genera-
tion to the next. However, education is so

WwWw.SCiancemag. org
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January 13, 2009—New York Times
http://www.nytimes.com/2009/01/13/us/13physics.html?em

January 2, 2009—Science, Vol. 323

www.sciencemag.org

Reason one — Calls for evidence-based teaching practices




Reason Two: Faculty interest in higher
levels of iInquiry in engineering education

Level O Teacher
— Teach as taught

Level 1 Effective Teacher
— Teach using accepted teaching theories and practices

Level 2 Scholarly Teacher

— Assesses performance and makes improvements

Level 3 Scholar of Teaching and Learning

— Engages in educational experimentation, shares results

Level 4 Engineering Education Researcher
— Conducts educational research, publishes archival papers

Source: Streveler, R., Borrego, M. and Smith, K.A. 2007. Moving from the “Scholarship of Teaching and
Learning” to “Educational Research:” An Example from Engineering. Improve the Academy, Vol. 25, 139-149.



Rigorous Research in Engineering
Education (RREE) — Streveler & Smith

* RREE-1
* Funded by National Science Foundation (NSF), 2004-2006
* One-week summer workshop, year-long research project
» About 150 engineering faculty participated

* RREE-2

* Funded by NSF, 2008-2011, Expanding and Sustaining Research
Capacity in Engineering and Technology Education

* Five short courses, WWW enabled learning environment

e Goals

* |dentify engineering faculty interested in conducting engineering
education research

» Develop faculty knowledge and skills for conducting engineering
education research (especially in theory and research methodology)

» Cultivate the development of a Community of Practice of faculty
conducting engineering education research



Guiding principles for
scientific research In education

Pose significant questions that can be
investigated empirically

Link research to relevant theory

Use methods that permit direct
Investigation of the question

4. Provide coherent, explicit chain of
—— reasoning

5. Replicate and generalize across studies

6. Disclose research to encourage
professional scrutiny and critique

Source: Scientific Research in Education, National Research Council, 2002


http://www.nap.edu/catalog.php?record_id=10236
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The Craft of Research
Scientific Research in Education
Journal of Engineering Education (JEE)

Annals of Research on
Engineering Education (AREE)

See workshop presentation for
additional resources




Founded in 1910

— *“technical” journal/magazine for 80 years

— mission refined in 1993 and again in 2003

eARCH ,
g °¢ « Mission

& %
;_l' = “...serve as an archival record of scholarly
. . research in engineering education”
-
9 é" - Manuscript types

6\4 *

o — Research investigations
— Research reviews

www.asee.org/jee

e SiX review criteria

“The Relationships Between Students’ Conceptions of Learning and Their Preferences for Classroom

\
O'(?" and Laboratory Learning Environments,” by Chia-Ching Ling and Chin-Chung Tsai, National Taiwan
\ University of Science and Technology, to appear in the Journal of Engineering Education, April 2009


http://www.asee.org/publications/jee/index.cfm

ANNALS or RESEARCH o

ENGINEERING EDUCATION
(
 Link journals related to * Resources—community recommended
engineering education — Annotated bibliography
* Increase progress toward — Acronyms explained
shared consensus on quality — Conferences, professional societies, etc.
research

» Articles — education research
— Structured summaries
— Reflective essays
— Reader comments

 |ncrease awareness and use of
engineering education research

* |ncrease discussion of research
and its implications

Tel: 202-334-1926 Email: awaller@nae.edu @2005 AREE. All Rights Reserved. P Staterment | Site Credits | Contact CAS]:—E:— NSDL



http://www.areeonline.org/

Taiwan?

® Engineering Teaching and Learning Centers
® Engineering Education Degree-granting Departments

Engineering Education Societies and Organizations (logos shown)
e Engineering Education Conferences often with EER Sessions



« “Advancing the Global Capacity for
Engineering Education Research”
(AGCEER)

« Joint effort JEE and EJEE

« 10 sessions at 10 international conferences

 Research in Engineering Education
Symposium (REES)
* Retreat-like, research-only symposium

« 2007, Honolulu, Hawaii; 2008, Davos, Switzerland;
2009, Queensland, Australia



(&~ + Individually, reflect on the presentation and
note insights, applications, questions, etc. (~ 1
minute)

(&= * Talk with a person nearby and a develop a
brief list of issues and questions (~2 minutes)

« Discussion as a whole group



Thank youl!

An e-copy of this presentation may be found at:
http://www.ce.umn.edu/—smith/links.html

Kaohsiung—Taipei, Taiwan ¢ 2-5 February 2009
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