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Discipline-based education research (DBER) is a small but
growing field of inquiry.

Conducting DBER and using DBER findings are distinct but
interdependent pursuits.

DBER is inherently interdisciplinary.

Individual fields of DBER have made notable inroads in terms
of establishing their fields but still face challenges in doing so.

Blending a scientific/engineering discipline with education
research poses unique professional challenges for DBER
scholars.

There are many pathways to becoming a discipline-based
education researcher.




Fundamentals of Engineering
Education Research

Rigorous Research in Engineering Education Initiative
(NSF DUE 0817461)
https://[stemedhub.org/groups/cleernub




Some history about this workshop

* Rigorous Research in Engineering Education (RREE1)
— One-week summer workshop, year-long research project
— Funded by National Science Foundation (NSF), 2004-2006
— About 150 engineering faculty participated

 Goals

— ldentify 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



« Workshop is about

— ldentifying faculty interested in engineering education research

— Deepening understanding of engineering education research

— Building engineering education research capabilities

 Workshop is NOT about

— Pedagogical practice, i.e., “how to teach”
— Convincing you that good teaching is important
— Writing engineering education research grant proposals or papers

— Advocating all faculty be engineering education researchers



Levels of inquiry In
engineering education

 Level 0 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.



Workshop Intentions / Participant Learning
Outcomes

1. Describe key features of engineering education research

2. Explain emergence of engineering education research as
a discipline

3. Describe recent reports and their relevance for and
relationship with engineering education research

4. Summarize growth of engineering education research

5. Speculate on the future of engineering education
research



Theory

(study grounded in theory/conceptual framework)

Research that
makes a difference . ..
In theory and practice

Research Practice
(appropriate design and methodology) (implications for teaching)
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What does high-quality research
in your discipline look like?

« What are the qualities, characteristics, or standards
for high-quality research in your discipline?

« Think of it this way: "Research in my field is high-
quality when....”

(&= Individually, list the qualities, characteristics or
standards in your discipline

(= Compare your lists, and as a group, develop a list

of high-quality research qualities, characteristics or
standards




What does education research in your
discipline look like?

 What are the qualities, characteristics, or
standards for high-quality education research in
your discipline?

(= Individually, list:

1) Which qualities, characteristics, or standards
identified in the previous list DO NOT apply?

2) What qualities, characteristics, or standards can
you envision that are DIFFERENT for education
research?

(&~ As agroup, combine your lists.



Guiding principles for
scientific research in education

Pose significant questions that can be
investigated empirically

2. Link research to relevant theory
3. Use methods that permit direct investigation
of the question
4. Provide coherent, explicit chain of reasoning
— 2 Replicate and generalize across studies
6. Disclose research to encourage professional

scrutiny and critique

(&— ° How do our lists compare with the NRC six?

(&= ° Isagloballist possible? Do cultural contexts matter?

Source: Scientific Research in Education, National Research Council, 2002
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Follow-up proposal (RREE2)

 Includes a series of 5 short courses*
— Fundamentals of Engineering Education Research
— Selecting Conceptual Frameworks
— Understanding Qualitative Research
— Designing Your Research Study
— Collaborating with Learning and Social Scientists

*Recorded and posted on
https://stemedhub.org/groups/cleernub
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Engineering Education Research Networking Session

Connecting Engineering Education
Research Programs from Around the World

sponsored by the in partnership with
Rigorous Research in

Engineering Education Initiative
CLEERhub.org
And the Journal of Engineering Education

ASEE International Division

ASEE Annual Conference — June 22, 2010 — Session 2123



EER PhD Program Briefings

Utah State University — Kurt Becker

Purdue University — David Radcliffe & Robin Adams
Universidad de las Americas, Puebla, Mexico — Enrique Palou
Virginia Tech — Maura Borrego

Universiti Teknologi Malaysia — Zaini Ujang

Clemson University — Lisa Benson

NITTTRs — India — R. Natarajan

Arizona State University — Tirupalavanam Ganesh & Chell Roberts
University of Washington — Cindy Atman

Ohio State University — Lisa Abrams

Carnegie Mellon University — Paul Steif

University of Michigan — Cindy Finelli

Washington State University — Denny Davis

University of Georgia — Nadia Kellam & Joachim Walther
Michigan State University — Jon Sticklen

University of Colorado — Boulder — Daria Kotys-Schwartz



EER&I Networking Session
Connecting and Expanding the Engineering

Education Research & Innovation (EER&I)
Communities

ASEE Annual Conference — June 18, 2019—-T474 — 1:30 pm — 3:00 pm
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Thank you!

An e-copy of this presentation will be posted to:
https.//karlsmithmn.org/engineering-education-research-and-

iInnovation/

Karl A. Smith

Purdue University and
University of Minnesota

ksmith@umn.edu


https://karlsmithmn.org/engineering-education-research-and-innovation/

