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What Happens When Things Go O @IluseProgram#lUSEinsights
Off the Rails?

Session Overview
3:00pm ET — Welcome Remarks

A Jennifer Carinci, American Association for the Advancement of Science
A Keith Sverdrup, National Science Foundation
A John Jackman, National Science Foundation
A Bonnie Green, National Science Foundation

4:00pm ET = Breakout Rooms
4:20pm ET = Reporting out
3:15pm ET = PI Presentations 4:30pm ET = Q&A with NSF and Pls
A Cindy Bukach, University of Richmond

A Eric Davishahl, Whatcom Community College

A Elliot Douglas, University of Florida

A J. Britt Holbrook, New Jersey Institute of Technology

A Julie Linsey, Georgia Institute of Technology
A Tracy Hammond Texas A&M University
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o @luseProgram#IUSEinsights
Recording

This presentation is being recorded. The recording
and slides will be available in the archive section at
https://aaas-iuse.org/summer-series.

Closed Captioning

To download the transcript or view the full transcript,

pl ease click the ACCo butto
screen.
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NSF Welcome O @IluseProgram#IUSEinsights

Keith Sverdrup, Ph.D.

Lead Program Director, IUSE
National Science Foundation




What Happens When Things Go O @IluseProgram#lUSEinsights
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Speakers

Keith Sverdrup, National Science Foundation

John Jackman, National Science Foundation

Bonnie Green, National Science Foundation

Cindy Bukach, University of Richmond

Eric Davishahl, Whatcom Community College

Elliot Douglas, University of Florida

J. Britt Holbrook, New Jersey Institute of Technology

Julie Linsey, Georgia Institute of Technology

Tracy Hammond, Texas A&M University /’
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What Happens
When Things Go
Off the Ralls?

Grant management for when the best laid plans
R2yQu 32 la LAIIYYySRO®
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STEMU ng Electrophysi Igy




&P URSUL

Preparing Undergraduates for Research
in STEM Using Electrophysiology

Cindy M. Bukach, Jane W. Couperus, & Catherine L. Reed

Supported by grants from NSF DUE 1625521 & 1914858, DUE 1625610 & 1914834, DUE 1626554 & 1914855,
the Association for Psychological Science Fund for Teaching and Public Understanding of Psychology Science,
and the James S. McDonnell Foundation Scholar Award for Understanding Human Cognition




Preparing Undergraduates for Research in STEM Using

ElectrophysiologyHursueERP.com

p
wIntroductory Modules
wFull Semester Modules
wSample Syllabi
wSuggested Readings

\ Teaching
Modules

) [

Multimedia
Tools

/

wSample Data Sets
wData Analysis Labs
wFull ERP Database

Database

-

\
wAnimations

wInteractive Simulations
wInstructional Videos

\

wOriginal Implementers
wModifiers

wNew Implementers
wLocal workshops

@PURSUE
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Changing Course

t\@ Virtual Reality Check

. fﬁﬁ({(i- ((\.\).;‘D:\‘>§ = i r :; -

Timeline Management

®  Budget Matters

=\ Communication

N7 Lemonade
W U RS U E AAASIUSE Summer Labs Session 2021




Virtual Reality Check:
What activities can be done remotely?

L) T WA o S
o i

A Pl meetings

A Staff work

A Participating faculty meetings

A Faculty summer workshops

A Conference Presentations

A Student research and workshops

w U RS U E AAASUSE Summer Labs Session 2021 10




Timeline Management:
What activities can be rescheduled?

Intro Materials
short slide/1-day/3-d:
Web Users Feedback

2021

Y3

Y4
2023

Y5
2024

NCE
2025

Sum Fall

Sum Fall

S|

Sum | Fall

S| Sum | Fall

Sum | Fall

Revise
Full Course Materials
Revise/Augment

Modifier Baseline

Implement/Assess

Workshops
Develop Workshops

Original Implementers

Modify Implementers

Simulations & Videos

Database Revisions

ATimeline charts help to keep the big
picture in view

ADelay activities if necessary (e.g.,
workshops, implementation)

APlan for necost extension (NCE)

AFocus on the activities you can do now
(e.g., material development; data
analysis, writing)

Alf possible, move some items forward
(pre-release materials)

AAdapt methods if possible (e.g., online
data collection)

AAASUSE Summer Labs Session 2021 11



Budget Matters:
How will changes in activities affect the budget?

- | oo ACheck budget monthly

rant-related information, this document has the ability to cross fiscal years, providing budget, actual expenses, and remaining available balan

e o ACheck if your institution reimburses
Org: WP sychology

Covidrelated cancellations and
T S - expenses

e i ADelay hiring for postponed
: activities If possible

ARemember that necost extensions
do not come with increased budget

(Please NOTE: Budget data in ROADS

i
i
i
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Prog.
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¢ save some funds to cover NCE
expenses

AReallocate funds to activities that
will help achieve your project goals

hhhhhh




Communication:
(El Which stakeholders do you need to consult?

ACaoPls

AParticipating Faculty
AConsultants

AExternal Assessment Company
ANSF Program Officer
Alnstitutional Grants Office

AAASUSE Summer Labs Session 2021 13
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Jar of lemon slices in lemonade by Daniela SinTemaneandrom Net

URSUE

Making Lemonade:
How can you make the best of the situation?

Project

A{t w t I Ve8chingPsychaphysiology in
%he PandemicYOnIinegRe%%urdg;sgver 1%
participants from multiple countries

A Prerelease of data sets and lab modules for
remote learning: Requested by over 350
Instructors from 33 countries

A Enhanced graphics for muttiedia projects

A Enhanced communication and sharing with PF
community

A Invitation to write article in International
Journal of Psychophysiology

A New lab management and mentoring
practices

AAASUSE Summer Labs Session 2021 14



COMING IN JUNE: NEW PURSUE WERSSEUEERP.com

#PURSUE

Preparing Undergraduates for Research
in STEM Using Electrophysiology

Learn More

@PURSUE
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Engaging STEM Learners with HaaxdModels to
Build Representational Competence

Eric Davishahl (PI), Lee Singleton Todd Haskell
Whatcom Community College Western Washington University

This material is based upon work supported by NSF Grant Numbers DUE #1834425 and DUE #18344
Any opinions, findings, and conclusions or recommendations expressed are those of the authors and ¢
not necessarily reflect the views of the NSF.



Handson Collaborative Learning in Calculus and Englneerlng Statlcs

Year 1 Developing Models,
Curriculum, and

Activities Assessments

201819

Piloting Activities and
Assessments in
Classrooms

Investigating Approaches
in Psychology Lab Studies

Recommended practices for | Longitudinal study in
incorporating manipulatives K Calculus and Statics courses
into STEM lecture courses | to assess effectiveness

201921
(originally)




Project Goals and Research Questions

Goal 1:Develop models and associated learning activities that help students
develop Representational Competence in Statics and Integral Calculus.

Goal 2:Assess the effectiveness of the models and activities toward improving RC In
the context of traditional coursework.

RQ1la: Do the modélased learning activities lead to increased gaingpresentational
competencecompared to traditional instruction?

RQ1b: Do the modélased learning activities lead to increased gairnspiatial skillscompared
to traditional instruction?

Goal 3:Identify the characteristics of modeling activities that make them effective
for all learners and/or subgroups of learners.

RQ2a: What specific attributes of a modbalsed learning activity contribute to the development
of representational competence in students?

RQ2c: Does the effectiveness of the mdidaded activities depend on the frequency and/or
duration of exposure?
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Proposal Submitted
Data Collection

% ) \ 7 Low N brings statistical methods
S n proposed into question
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November 2019: Discussed situation with program officer

Two Options Discussed
1. Shift toward qualitative methods
2. Broaden data collection to additional schools (PO Suggestion)

A Increase N significantly, especially for demographic subgroups of interest
A Add data stream to project with instructor feedback on curriculum use

{dzLJLJ SYSy Gl f LINRPLRalf &dzooYAGGSR CSONXYz !

LY U0KS YSI fmih X3 W/REXABD X2 K a0O2Y [/ Y20Sa
AVAaUNHzOGA2Y Ay tF0S al NOK HnaHAX

But we are trying to collect data on the effectiveness of collaborative haiwas
learning activities?!?!
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Handson learning at home and online!

A Scaled down individual model kits to send home to
students

A Decreased pekit cost slightly offsets fourfold increase in the
number of models

A Significant curriculum revisions to adapt to online
asynchronous modality

A Shifted project budget to cover increased model
production costs

ANew opportunities

A Disentangle effectiveness of the manipulatives from their
observed use as a communication aid in collaborative learning

A Video submission assignments provide new data sources for
close observation of model use by our psychology partners



Ongoing Challenges

A 3D printing not really appropriate for this production volume (100s of
parts!)

A Challenging distribution logistics, especially at partner schools
Al OGAGAGIASE RSAATIYSR G2 LINRY2GS
lead to just plain struggle for the isolated student working at home

A Student feedback to date has been positive, but significantly less so than i H
F2F implementations

A F20 workshop to train new partner faculty on curriculum cancelled and
NBLX I OSR gA0K &aSNARSaA 2F %22Y YS
experience

A Teaching assignments in flux as departments adapt to COVID

A Shifting landscape in terms of student preparation and levels of
engagement




Key Takeaways

AMaintain open communication with program officer.

AKeep focus on the overarching project goals and research questions,
even If you have to approach them in unforeseen ways

ALook for new opportunities in shifting project context



Statics Activities

10 activities on vectors, concurrent force systems,
moments and couples, statics equivalency, rigid
body equilibrium in two and three dimensions,
support models, static friction, and frame analysis.




Calculus Activities

8 activities on accumulation, centroids
(center of mass), volumes with
discs/washers, volumes with cylindrical
shells, and volumes by slicing.
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Resources

Calculus activities Grasp the Math website
https://graspthemath.wordpress.com/integradalculus/
AGuided notes and activity sheets.

ALinks to models used (most astl files for 3Bprinting)

Statics activities

https://staticsmodelingkit.wordpress.com/

AActivity sheets and instructor guides

ALinks to models used (most astl files for 3Dprinting)

ATest of Representational Competence with Vectdesishahl et al, 2019)

https://[imi.cbee.oregonstate.edu/concept warehouse/



https://graspthemath.wordpress.com/integral-calculus/
https://staticsmodelingkit.wordpress.com/
https://jimi.cbee.oregonstate.edu/concept_warehouse/

Acknowledgements

This material is based upon work supported by the National
Science Foundation under Grant Numbers
DUE #1834425 and DUE #1834417.

Any opinions, findings, and conclusions or recommendations expressed are those o
authors and do not necessatrily reflect the views of the NSF.

CoPls
Lee Singleton, Professor, Math, WCC
Todd Haskell, Associate Professor, Psychology, WWU
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Thank You!

Contacts

Eric Davishahl, Engineerimglavishahl@whatcom.edu
Lee Singleton, Mathsingleton@whatcom.edu
Todd Haskell, Psychologwdd.haskell@wwu.edu
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Engineering Ethics Education
for Social Justice

Elliot P. Douglas, J. Britt Holbrook
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Herbert Wertheim College Of Engineering POWERING THE NEW ENGINEER TO TRANSFORM THE FUTURE

DEPARTMENTOF ENVIRONMENTALENGINEERINGSCIENCES
DEPARTMENTOF ENGINEERINGEDUCATION

Social Justice & Engineering Ethics

Very 1
Important
0.8 -
0.6 - Very 4 . .
Important Technical” Emphases Engagement-Relevant Emphases
3.5 T
0.4 -
3
0.2 -
2.5
Very 0 2
Unimportant Professional/Ethical Understanding Understanding how Social
Responsibilities Conseq. of Tech  People use Machines = Consciousness 15
Very
Unimportant 1
<G

Cech E. A. (2014). Culture of disengagement in engineering educ&meafce,
Technology, & Human Valye39(1), 4272.



Herbert Wertheim College Of Engineering POWERING THE NEW ENGINEER TO TRANSFORM THE FUTURE

DEPARTMENTOF ENVIRONMENTALENGINEERINGSCIENCES
DEPARTMENTOF ENGINEERINGEDUCATION

Understanding by Design Process

* Informed judgments are
based on ethical principles.

Understanding

ZETG = « Apply principlism to an engineering
Objective situation.

* Case study homework

Evidence assignment

HEETI IS « In-class group discussion of
Experience [atlaadEa




UF Herbert Wertheim College of Engineering

DEPARTMENTOF ENVIRONMENTALENGINEERINGSCIENCES
DEPARTMENTOF ENGINEERINGEDUCATION

Essential Questions

Can ethics be taught?

What Is the nature of ethical expertise?
Whose knowledge counts?

How do we make a welreasoned argument?
How do we make ethical decisions?

How do engineering decisions affect society?

POWERING THE NEW ENGINEER TO TRANSFORM THE FUTURE



Herbert Wertheim College of Engineering

DEPARTMENTOF ENVIRONMENTALENGINEERINGSCIENCES
DEPARTMENTOF ENGINEERINGEDUCATION

Measures of Effectiveness

Measures of perspective

taking and moral efficacy.
(a) & Ethics \v/ Justice & Ethics

Two site, pre-/post -test, '¢ W Ttons

control group design. Q

Ne

NJIT Non-Ethics

Two way ANOVA, mult o
level regression



U Herbert Wertheim
College of Engineering

UNIVERSITY of FLORIDA

POWERING THE NEW ENGINEER TO TRANSFORM THE FUTURE



What Happens When
Things Go Off the Rails?

— Tracy Anne HammoHReP Texas A&M University

I Mechanix

: i Julie S. Linse'Si]D Georgia Institute of Technology

]

N (W (W (W (W

Benjamin W Caldwe!P LeTourneau University
Josh Hurtsaeorgia Institute of Technology
Matthew Runyoﬁi)D student Texas A&M University
Kristi ShryOCR’exas A&M University

Kimberly Grau Tallg{P: P-E. Texas State
Vimal Viswanathaf'P San Jose University

Grants:

GT: 1725423,
TAMU 1726306,
SJSU: 1725785,
TXST: 1726047,
LETU: 1725659

To To o To Do




Mechanix
Example: Creative Design Problem

Creative DESIQH Q- Now fill in the dimensions (don't add meter or degree units) and max applied force (with a unit). oe

P2 P/2
1. Design a truss bridge connected |
to the pin (left, node A) and roller

(right, node B) joints shown.

2. The bridge should span between ——
10.9 and 13.4 cm between nodes A

and B and support a load P of at N /
least 7.5N. -

2. Each truss member can hold a m f 60 A |
G ;

maximum of 4.5N in compr
and tension.

3. Each node across the top chord of
the truss shares the loading equally. m m m

For example, if there are 3 nodes
across the top of your truss, each |
node will have an applied load of P/3 1. 60

downwards. { 60 ° 60 X l,\‘r’c I o0 .-'I

3 g
P_max= 10N m




A Controlled comparison of Mechanix to paper & pencil
A Prior research showed improved homework motivation for at risk
students

A Teacher interface ,
ARvijdl mz!jefoujgzjoh!tuvefou!ejgAdvmujf
A Quick and simple problem creation

A Support a full semester of problems
A Through Al algorithms & increased algorithms

A HTML5-supported client and server-side sketch recognition
A Increasing expandability, recognition accuracy, and speed




Evaluation of Mechanix

Instruments:
A Selected Homework Questions

A Selected Exam Questions
A Statics Concepts Inventory (SCI)

A Force Concepts Inventory (FCI)

A Student Interviews and Focus Groups

| A
SITY




The Highly Unexpected

More typical challenges

AWildfires Closed Campus i Bt NCRDGDIDI
AFaculty lliness 2o plietuncd

A Outcomes measures are
ACOVID not statistically

significant

ADPWJE! Tuj mmA/
AWildfires Closed Campus

A Faculty on family leave

agaln! yA @ !l[o[g- i]‘g@iﬁ]imo'@]igm@@
AWinter Storms too much

Massive F A Curriculum changes &

Texas ASORIZCICH AN S




2017 2018 2019 2020 2021 022
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Project Ramp Up
Classroom Tests at Texas State

Classroom Tests at San Jose

ffffffffff

Classroom Tests at Georgia Tech
Classroom Tests at TAMU
Software Development- HTML 5

Data Analysis & Publications

Nine semesters of classroom data were affected by COVID-
19 across three schools!




Keys for Success Despite Massive
Challenges

AGreat Team of Proactive, Flexible, and Creative Researchers
A Team has previous history working well together

A All team members anticipate challenges, bring solutions, and work
flexibly to achieve our shared goals




Example of Flexible Problem Solving

A Problem:

Studentswereop! mpohf s! bcmf!lup!bddftt!ui f!td
computers because of the pandemic

A Solution:

Weqgvsdi bt fe! Tvs g b dthat sligehtSdould! tdxeohenheg f o t !
with them.

AWhere Did the Money Come From?

Travel funds for the canceled/virtual conferences
AWhy did it work?

Mechanix is well suited for COVID &




Example of Flexible Problem Solving

A Problem: -
Students were not taking pre/post
test seriously since it was only for a éq W B T
completion grade. (Lots of zeros on

the scores, even more on the post
test.) ) ¢ N 4.

A Solution:
Reordered the questions to start with the easiest questions first and to
get progressively harder and emphasized how it would help them provide

good practice for their final exam.

AWhy did it work?
It kept them better engagedin the test. Previously, people were getting
stuck on a particular question, and just answered randomly after that.




A Problem:

Data missing,class section issues,
parental leave

A Solution:

We moved around some of the
sections and found additional
sections to give us more data.
Integration into a MOOC

AWhy did it work?

Since Mechanix was so well received,faculty continued to use it in
the classroom even after funding was finished. Faculty were unable to
perform several time-consuming evaluation metrics.

But, Mechanix provides a lot of data automatically, giving us
additional partial data.




Anticipated & Achieved Successes

A Multiple well -attended Workshops
A Integration into the highest rated MOOC!
A Implemented & Evaluated at a wide range of schools

A Numerous Journal and Conference Papers

A Improvements to the Statics Concept Inventory




Anticipated & Achieved Successes

A2111!'t!l pg!tuvefout!ibwf!vtfel! Nfdi
A Students greatly prefer Mechanix

A Sustainable Version of Mechanix
A Full set of homework problems for Statics
A Interface for instructors to create new problems
A Easy to maintain software

A Automatic grading of Open-Ended Design Problems




Keys for Success Despite Massive
Challenges

=

ABe Flexible and Openminded!

A Anticipate Common Problems and
Have Back-up Plans

A Focus on Goals& Find Creative
Solutions to at Least Maximize
Outcomes even if Not the Original Plan




A Split into Control & Experiment Every Semester As Much As
Possible

AEpo! u! STmz! po! Of yu! Tfnftufs! Mppl

A Analyze Data as Quickly as Possible
A Helps Identify any Potential Data IssuesBefore it is a
Pervasive Problem

A Collect Rich Quantitative & Qualitative Data Sets

A Providing data many sourcesfor your outcomes helps
when one of those sources is no longer available

1 - WAUIASA AU
UNIVERSITY




Questions?

3 Julie S. Linsey,
% PhD Georgia Institute of

Technology

You can reach us at
hammond@tamu.edu
and
julie.linsey@me.gatech.edu



mailto:hammond@tamu.edu
mailto:julie.linsey@me.gatech.edu

Breakout Rooms

Discussion Question

o @luseProgram#IUSEinsights

In the management of your project, was there a time that
you found you had to make an unexpected change due to

any circumstance?

If so, what was the circumstance, how did you address the
issue, and do you think you were successful?

Breakout Room Facilitators

Joining Instructions

1.Navigate to the bottom of your
screen and click “Breakout
Rooms” button.

2.Self-select one of the
presenter’s breakout rooms to
join their discussion.

Note: If you do not see the
Breakout Rooms button, please
post in the chat letting us know

Cindy Bukach Elliot Douglas J. Britt Holbrook where you would like to be placed.

Eric Davishahl Julie Linsey

Tracy Hammond

OOO



Reporting: What Happens When O @IluseProgram#|USEinsights
Things Go Off the Rails?

Speakers

Cindy Bukach, University of Richmond

Eric Davishahl, Whatcom Community College

Elliot Douglas, University of Florida

J. Britt Holbrook, New Jersey Institute of Technology
Julie Linsey, Georgia Institute of Technology

Tracy Hammond, Texas A&M University




o @luseProgram#IUSEinsights

Q&A' What Happens

When Thlngs Go Off the Rails?
AVAAAS &




Thank You' o @IluseProgram#lUSEinsights
NSF Program Officers

Keith Sverdrup Celeste Carter Bonnie Green Alexandra Medina-Borja
John Jackman  Mary Crowe Corby Hovis Pushpa Ramakrishna
Jill Nelson Mike Davis Abby llumoka Sandra Richardson
Kathleen Bergin Connie Della-Piana Tom Kim Dawn Rickey

Ellen Carpenter Mike Ferrara J. Kemi Ladeji-Osias Elizabeth L. Rom

Sue Carson Sophie George Jennifer E. Lewis Paul Tymann

NSF Grant Management Specialist

Jannele Gosey

Alanrs & /N

This event is supported by the National Science Foundation grant 1937267.



Thank You' o @IluseProgram#lUSEinsights

IUSE Principal Investigator Speakers

Cindy Bukach, University of Richmond

Eric Davishahl, Whatcom Community College
Elliot Douglas, University of Florida

J. Britt Holbrook, New Jersey Institute of Technology
Julie Linsey, Georgia Institute of Technology o
Tracy Hammond, Texas A&M University
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