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Aditya Johri

Professor, Information Sciences & Technology, George Mason
University

Verified email at gmu.edu - Homepage

Department of Information Sciences & Technology

Director, Engineering Education & Cyberlearning Laboratory (EECL)

George Mason University
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Ph.D., Stanford University, Learning Sciences & Technology Design _ I I

Undergrad: Mechanical Engineering

M.S. degrees: Mass Communication, Information Design, Creative Writing

RESEARCH
Interdisciplinary research program; publish largely in engineering education; serve on editorial boards of Advances in Engineering Education &

Engineering Studies. Other publications in educational technology and computing journals and proceedings. (ACM CHI, CSCW, ICTD; CSCL, ICLS).



The Engineer of 2020 Report

A Vision of the Contexts for Engineering in 2020

Emergence of new fields, tools, and contexts

Examples: bio-tech, digital systems; computer systems/tools; sustainable technology;
mubltidisciplinarity and interdisciplinarity, social, political & economic, diversity;
global markets & contexts; interaction of engineéring and public palicy

Attributes of the Engineer of 2020
Strang analytical skills
Practical imgenuity
Creativity
Communication competencies [aral, written, and cultural]
Business, management, and leadership skills
High ethical standards and professionalism
Agility, resilience, flexibility

Diversifying the STEM student population

Engineering Education Research

Colleges and universities
should endorse research in
engineering education as a
valued and rewarded
activity for engineering
faculty and should develop
new standards for faculty
qualifications.

JEE Research Emphasis

January 2005
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Source: Jack Lohmann

= The State of the Art and
Practice of Engineering
Education Research

» Guest Editars

Richard M. Felder, NCSU
Sheri D. Sheppard, Stanford
Karl A. Smith, U of Minnesota
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Creating a Culture for $cholarly
and Systematic Innovation in

Engineering Education
Ersuring LLS, enginegring han the right pecpls
with the right talert for a global society

& IU5E / Probeimons
+ c

1 dgps [ Segperied e
IUSE / Professional Formation of Engineers:

REvolutionizing engineering and computer science
Departments (RED)

Guest
Aditya Johri, Mihaela Vorvoreanu, Krishna Madhavan

2 Data Sharing in Interpretive Engineering Education Research:

est Editonal: Data Shanng in Engineernng Education

OPEN UP ENGINEERING
JTIDA | coernec s recmmoroas rovicy mamimurs EDUCATION RESEARCH
The Evaluation of Enginaering
Education Ressarch: Emerging S
lsgues and Promising Developments EXCHANGES
Workshop Report . . b= INFORMATION
ESSENTIAL
Asna Balskrshngn, Task Leador
Braveym L
" | REMAIN

KHNOWLEDGE
CREATIOM

Growing capacity among CCLI Awardees (and precursor programs)
m— Time Range: 1998 - 2011
researchers received awards from (CCLI as PU coPl

academic publications and NSF grant proposals
were produced by these researchers

researchers form the largest network

= 1016 |
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the comrusnty |Betesannm

Challenges and Opparunities from & Research Quality Perspective

Joachim Walther, Micola W Sochacka, Alice L Pawley

3. Data Sharing from a Policy Perspective
R Alan Chewlle

o=

Transtormation
Robin 5. Adams, David Radcliffe, Michael Fosmire

5 Extending Enginesring Practice Research with Shared Qualitative

Data
lames Trevelvan

6. The Multiple-Institution Database for Investigating Enginsering
Langitudinal Development: An Expenential Case Study of Data

Sharing and Reuse
Matthew W Ohland, Russell A Long

Cesigning for Glabal Data Sharng. Designing for Educational

Huast. ol eallabaralers by piar

7. Development and Classroom Implementation of an Environmental
ata

Data Creation and Sharing Tool

Caniel 5. Brogan, Walter M. McDonald, vinod K Lohanl, Rands L, Dymond

Aaron J. Bradner

4. Transforming Education Ressarch Through Open Video Data Sharing
Rick O Gibmore, Karen E Adolph, Daved S Millman, Andréw Gordon

. Data Sharng and Reuse within the Academic Pathways Study

George Toye, Sherl Sheppard, Helen L. Chen

10 Perceptions and Practices of Data Sharing in Engineering Education
aditya Johrl, Ssun von Y.il'n;'lj Kihaeka Vorvoreanu, Krishna Madhavan

REPORTS

Contributed to several NSF, NAE, and
ASEE reports on different aspects of
engineering education,

SOFTWARE

Co-developed iIKNEER, (Interactive
Knowledge Networks for Engineering
Education Research), a interactive
repository of engineering education
papers and proposal abstracts.
Subsequently developed DIA2, a portal
to analyze NSF funding portfolio,

SCHOLARLY ENGAGEMENT WITH
THE ENGINEERING EDUCATION
COMMUNITY

PUBLICATIONS

Co-editor of the research handbook.

Write a regular column for ASEE Prism
and have edited several journal special
issues (JEE, AEE, Engineering Studies).

SERVICE

Serve as director of ASEE-ERM, and on
editorial boards of AEE & Engineering
Studies. Organized a doctoral
consortium and participate as mentor
iIn PEER. Part of the organizing team
for EEC Awardees conferences.



NAE Special Report (JEE 2006)

Specz'al Reporz‘
The Researc

of Engineeri

1. INTRODUC

Rapid changes in the worldwide e
ating a compelling rationale for us to
cate future generations of engineers [1
neer of 2020 [5], tomorrow’s graduate
contribute expertise across multiple
global economy that is fueled by rapid
astonishing pace of technological bs
urban infrastructures, environmental «
provide housing, food, water, and hea
ple will challenge the analytical skills
From a U.S. perspective, a continuing
can youths in engineering, a shrinking
novation, and an engineering researck
early warning signs that the nation’s |
stake if we fail to take action. Our leac
vation are destined to erode unless
[6-8].

Meeting these and future challe;
tional change rather than increment
recruit and educate engineering stu
and government leaders from across
have repeatedly remarked that systen
ucate engineers must be the path b
episodic cycles of educational reforn
long-lasting improvements in our e
in engineering education must bect
change to improve the technical flues
increase interest in engineering and
pact of the engineering profession, ir
neering student body, and increase t
global engineering workforce. Sucl
principles, methodologies, and educ:
to continuously build innovative cu:
rary engineering practice and meet 1
the world. Ultimately, we assert th:
approach to our educational system,
research is performed and used in the
ciplines, it will allow us to be more

As exemplified in recent editorials in th
(Kerns, 2005; Gabriele, 2005; Haghighi, 200!
Smith, 2006) and in the Special Issue devoted t:
Engineering Education Research (Lohmann, |
2005). Also see “Envisioning a 21% Century S
for the United States”, A report to the Govern
Roundtable, The National Academies Press, 20

October 2006

The five research areas for the new discipline of Engineering

Education consist of one or more interrelated strands of research
that can be investigated independently or integrated with other

I1. RESEARCH AREAS

areas of 1 mqmﬂf 'The research areas include:
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Epistemologies
Learning Mechanisms
Learning Systems

Dive rsity and Inclusiveness

Assessment

260  Journal of Engineering Education

October 2006

October 2006

h designing assessment instruments and
'es that may be unique to engineering. Re-
n the value systems and effective models for
ind faculty. For example: What deters or en-
nent? What are extrinsic and intrinsic moti-
zage in assessment? How does assessment fit
of the institution? What are the implications
impact or inform change? and What are ef-
ding communities of diverse researchers for
sessment? Ultimately, we need to understand
needed by engineering educators to develop,
essment methods and tools as well as define

o accomplish this goal.

.CALL TO THE NATION

of how to educate an engineer is becoming
sophisticated. Our goal for developing the
been to build from our collective knowledge
a roadmap for organizing our efforts for edu-
he dynamic world of engineering practice.
collaboration between academia, industry,
svide the necessary leadership that will help
1 reality. Our nation needs to make the criti-
s that will transform today’s educational sys-
nt paradigm for engineering education and
aintains its leadership role in addressing the
s future.
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INSTITUTIONALIZING A FIELD (circa 2010)

Building legitimacy for EER as a worthwhile field of endeavor

Showcasing a strong rigorous/“scientific” foundation for EER

Creating recognition beyond scholarly community
Attracting new talent into the field

Forward looking and reflective (continuous process for any field)

The field of Learning Sciences as a model as | was familiar with
it through my graduate work (master’s and doctoral)

Engineering

The Cambridge Handbook of The Learning Sciences (2005) (Ed. Egggg‘}gn
Sawyer)




CAMBRIDGE HANDBOOK OF
ENGINEERING EDUCATION RESEARCH

/0+ authors, 30+ chapters; Shaped NSF solicitation, NAE agenda, used as core
volume for engineering education research courses; Best Book Award by AERA

Division | (2014

Guest Editors” Introduction | O THE SHELF |
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VIEW EDIT |

Engineering Education Community Resource

last edited by (3 K. Yasuhara 2 weeks, 1 day ago ) Page history

This engineering education wiki is a resource created in 2011 by the American Society for Engineering_Education's Student Division (ASEE SD), in collaboration with the Center For Engineering_Learning_ &

Teaching (CELT). The resource primarily consists of links to programs, centers, researchers, societies, publication venues, etc., intended to help in the exploration of engineering and, more broadly, STEM

education. We hope that ultimately this wiki will encourage community members to expand this resource as a place to inform students and other interested individuals new to engineering education about the
research happening in this field at institutions and centers all over the world.

FYI most site visitors do not need to request access to join this workspace. All site content is public. Only those interested in maintaining the wiki need to request access to join. If you want to suggest a
simple addition or edit, feel free to email us (details below).

The resource currently consists of lists in the following categories:

Engineering/STEM Education Departments and Programs
o Graduate level

o Undergraduate level

e Engineering/STEM Education Centers, Institutes, and Research Groups

e Engineering_Education Communities and Societies
e Engineering_Education Research Publication Venues (including_Special Issues and Calls for Book Chapters)

e Engineering_Education Conferences

e Engineering_Education Events (including_ PhD program open houses and workshops) (last addition: 2021/09/16)

e Engineering_Education Accreditation Organizations

e Resources for Engineering_Educators

e Engineering_Education Scholarship and Funding_Sources
e Engineering/STEM Education Job Postings (last addition: 2021/11/16)
e Research Briefs - Engineering Education Podcasts

e Domestique - Support for developing NSF CAREER Proposals

These lists are works in progress. Your contributions help keep them current and complete. If you wish to add anything on this wiki, please contact the list maintainers by e-mailing
engineeringeducationlist@uw.edu and providing a link to your addition (Note: The wiki does not post files):

Adam Carberry, Associate Professor @ Arizona State University

http://engineeringeducationlist.pbworks.com/w/page/27578912/Engineering%20Education%20Community%20Resource




CAMBRIDGE HANDBOOK OF
COMPUTING EDUCATION RESEARCH

* Similar efforts in the field of computing education research (CER), as it moves from CSEd, a
(HE CAMBRIDGL HANDBOOK O more practice-oriented community, towards a research-driven field. Changes in journals as

COMPUTING -
EDUCATION well (what they are called and the kinds of papers they accept).
REEARL S * Both EER and CER are following models from others discipline-based education research

"o Aoy V. b (DBER) fields such as physics and mathematics education. CER is more international in
nature and CER is different than EER in that for many CER contributors, use of technology
or computing for education is often a part of their disciplinary work as well.

* Development of tools is characteristic of a lot of CER (e.g., assessment, programming).

* Use of tools found online, such as GitHub or online communities such as StackExchange also a large

component of education and learning.
* Inthe US., many scholars involved in CER come from schools of education and preK-12

related research is quite common (compared to EER).
| earning Sciences and Cognitive Science and have been funded by

* Many researchers come from fields such as
NSF programs such as Cyberlearning.

* Inthe US., some new engineering education departments are “engineering and computing
education” departments as the integration between the field is gaining momentum.

* What can the disciplines/fields learn from each other?



International Handbook of Engineering Education Research O
(IHEER/Routledge)

Update of previous handbook (Cambridge Handbook of Engineering Education Research, 2014)
with new content not covered earlier; Aimost a decade during the first and second volumes; work
on the first started in 2010.

Open access model funded through U.S. National Science Foundation.

Rather than just research, focus also on educational practice and a lot more international than
drevious version as engineering education field has grown a lot across countries (it is still a little
J.S. centric as it has been hard tinding authors).

Around 100 authors of which 10% were authors of chapters in volume one.

Process. community-wide survey to F;et feedback on topics and suggested experts who could write
the chapters (~150 complete/usable responses).

Conference inspired review model; 18 Associate Editors helping with the process; EasyChair for
managlr]wcg tlhke process; Aks will also assist with virtual seminar/discussion of chapters through a
series or talks.



The Process and Field Building

ne process of putting together a volume like this, it done in the right way, is a fiela
Uilding exercise on its own.

o —

t creates collaborations and a network; it brings those on the margins/periphery towards
full participation.

t leads to future collaborations among contributors, many of whom have not workea
together betore.

Leads to new ideas that then results in new papers and projects.

Showcases field maturity to stakeholders.



Process

- Step 1

-igure out what you want to

do and it you really want to do it (why?); talk

to people, other scholars who have edited handbooks before.

- Step 2.

conferences, acknowledgement sec
you dor

-ind an editor and get feedback on the overall idea (publishers” webpage,

university presses as opposed to the

ions of similar books); this is a tricky thing as
t really know the person and a lot of trust is required. Easier to trust

pig ones (for mel).

- Step 2.5 Try to get a sense of authors, chapters, and abstracts before Step 3 for a
smoother process but a proposal doesn't necessarily need that. Every publisher has

a temp
- Step 3

reviewed (

Write the book proposal and

single-blind process; reviewers, of co

ate they will send you (you need to be able to justity the need for a book).

send it to the editor who will send it out to get

his process varies but usually 5-10 reviewers are solicited through a

urse, know editor and proposed authors).



Process

- Step 4: Recrul

submission and review:

nottle-neck for
nandbook ed

the editor
ted volumes you can also just invite people you know from wit

t authors, create a time
this is a very

ine, put together a system for article
time-consuming process and often the

(It you really want to do a comprehensive job; for

community). Arrange reviewers.

- Step 5 Se

or there wi

- Step 6: Set
(they will not s
often likely to comr

ad Sl

rict t

mel;

art th

elr

M

nd authors instructions including formatting, references. index
the chapter

e to complete everything and se

D

- Step /: Plan for post-publ
people you'd like to sena

rocess until everything is com

eback with more changes and/or for

pDiggest
NOoN-

nd it to the publis

ple

‘ed at your end);

matting issues.

Nin the

ng so that
IS In as good a shape as possible; try to do it from the first draft itselt
| be a lot to take care of later.

ner

they are

ishing discussions, events, reviews, etc.; Make a list of

the book to who can influence its uptake.






