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What Happens 
When Things Go 
Off the Rails?
Grant management for when the best laid plans 
don’t go as planned.



Cindy M. Bukach, Jane W. Couperus, & Catherine L. Reed
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Preparing Undergraduates for Research in STEM Using 
Electrophysiology (PursueERP.com)

• Original Implementers
• Modifiers

• New Implementers

• Local workshops

• Sample Data Sets
• Data Analysis Labs

• Full ERP Database

• Animations

• Interactive Simulations

• Instructional Videos

• Introductory Modules

• Full Semester Modules

• Sample Syllabi
• Suggested Readings

Teaching 
Modules

Multimedia 
Tools

WorkshopsDatabase
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Changing Course
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Virtual Reality Check

Timeline Management

Budget Matters

Communication

Lemonade



Virtual Reality Check: 
What activities can be done remotely?
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• PI meetings
• Staff work
• Participating faculty meetings
• Faculty summer workshops
• Conference Presentations
• Student research and workshops



Timeline Management: 
What activities can be rescheduled?

▪ Timeline charts help to keep the big 
picture in view

▪ Delay activities if necessary (e.g., 
workshops, implementation)

▪ Plan for no-cost extension (NCE)

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

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

▪ Adapt methods if possible (e.g., online 
data collection)
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Budget Matters: 
How will changes in activities affect the budget?

▪ Check budget monthly

▪ Check if your institution reimburses 
Covid-related cancellations and 
expenses

▪ Delay hiring for postponed 
activities if possible

▪ Remember that no-cost extensions 
do not come with increased budget 
– save some funds to cover NCE 
expenses

▪ Reallocate funds to activities that 
will help achieve your project goals
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Communication: 
Which stakeholders do you need to consult?

▪ Co-PIs

▪ Participating Faculty

▪ Consultants

▪ External Assessment Company

▪NSF Program Officer

▪ Institutional Grants Office
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Making Lemonade: 
How can you make the best of the situation?

▪ SPR Panel on “Teaching Psychophysiology in 
the Pandemic: Online Resources “ – over 120 
participants from multiple countries

▪ Pre-release of data sets and lab modules for 
remote learning: Requested by over 350 
instructors from 33 countries

▪ Enhanced graphics for multi-media projects

▪ Enhanced communication and sharing with PF 
community

▪ Invitation to write article in International 
Journal of Psychophysiology

▪ New lab management and mentoring 
practices
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Jar of lemon slices in lemonade by Daniela Simona Temneanu from Noun Project



COMING IN JUNE: NEW PURSUE WEBSITE: pursueERP.com
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Engaging STEM Learners with Hands-on Models to 
Build Representational Competence

Eric Davishahl (PI), Lee Singleton
Whatcom Community College

This material is based upon work supported by NSF Grant Numbers DUE #1834425 and DUE #1834417. 
Any opinions, findings, and conclusions or recommendations expressed are those of the authors and do 
not necessarily reflect the views of the NSF.

Todd Haskell
Western Washington University



Hands-on Collaborative Learning in Calculus and Engineering Statics

2018-19

2019-21
(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.

RQ1a: Do the model-based learning activities lead to increased gains in representational 
competence compared to traditional instruction?

RQ1b: Do the model-based learning activities lead to increased gains in spatial skills compared 
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 model-based learning activity contribute to the development 
of representational competence in students?

RQ2c: Does the effectiveness of the model-based activities depend on the frequency and/or 
duration of exposure?



First “Off the Rails” Experience in F19: Sharp Enrollment Decline
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College Statics

Proposal Submitted

Data Collection
Low N brings statistical methods 
proposed into question



November 2019: Discussed situation with program officer

Two Options Discussed

1. Shift toward qualitative methods

2. Broaden data collection to additional schools (PO Suggestion)

• Increase N significantly, especially for demographic subgroups of interest

• Add data stream to project with instructor feedback on curriculum use

Supplemental proposal submitted February 2020 → Approved August 2020

In the meantime…COVID-19 Pandemic…Whatcom CC moves to remote online 
instruction in late March 2020…

But we are trying to collect data on the effectiveness of collaborative hands-on 
learning activities?!?!



“Off the Rails” Part 2: Adapting to COVID…ongoing

Hands-on learning at home and online!

• Scaled down individual model kits to send home to 
students

• Decreased per-kit cost slightly offsets fourfold increase in the 
number of models

• Significant curriculum revisions to adapt to online 
asynchronous modality 

• Shifted project budget to cover increased model 
production costs

• New opportunities

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

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



Ongoing Challenges

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

• Challenging distribution logistics, especially at partner schools

• Activities designed to promote “productive struggle” in the classroom can 
lead to just plain struggle for the isolated student working at home

• Student feedback to date has been positive, but significantly less so than in 
F2F implementations

• F20 workshop to train new partner faculty on curriculum cancelled and 
replaced with series of Zoom meetings → some had a rocky first 
experience

• Teaching assignments in flux as departments adapt to COVID

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



Key Takeaways

• Maintain open communication with program officer. 

• Keep focus on the overarching project goals and research questions, 
even if you have to approach them in unforeseen ways

• Look 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.



Resources

Calculus activities – Grasp the Math website
https://graspthemath.wordpress.com/integral-calculus/
▪ Guided notes  and activity sheets.
▪ Links to models used (most are .stl files for 3D-printing)

Statics activities 
https://staticsmodelingkit.wordpress.com/
▪ Activity sheets and instructor guides
▪ Links to models used (most are .stl files for 3D-printing)
▪ Test of Representational Competence with Vectors (Davishahl et al, 2019)

https://jimi.cbee.oregonstate.edu/concept_warehouse/

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

Contacts

Eric Davishahl, Engineering, edavishahl@whatcom.edu
Lee Singleton, Math, lsingleton@whatcom.edu

Todd Haskell, Psychology, todd.haskell@wwu.edu
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DEPARTMENT OF ENVIRONMENTAL ENGINEERING SCIENCES

DEPARTMENT OF ENGINEERING EDUCATION

Engineering Ethics Education 
for Social Justice
Elliot P. Douglas, J. Britt Holbrook



DEPARTMENT OF ENVIRONMENTAL ENGINEERING SCIENCES

DEPARTMENT OF ENGINEERING EDUCATION

Social Justice & Engineering Ethics

Cech, E. A. (2014). Culture of disengagement in engineering education? Science, 
Technology, & Human Values, 39(1), 42-72. 
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DEPARTMENT OF ENGINEERING EDUCATION

Understanding by Design Process



DEPARTMENT OF ENVIRONMENTAL ENGINEERING SCIENCES

DEPARTMENT OF ENGINEERING EDUCATION

◼ Can ethics be taught?

◼ What is the nature of ethical expertise?

◼ Whose knowledge counts?

◼ How do we make a well-reasoned argument?

◼ How do we make ethical decisions?

◼ How do engineering decisions affect society?

Essential Questions



DEPARTMENT OF ENVIRONMENTAL ENGINEERING SCIENCES

DEPARTMENT OF ENGINEERING EDUCATION

◼ Measures of perspective 
taking and moral efficacy.

◼ Two site, pre-/post-test, 
control group design.

◼ Two way ANOVA, multi-
level regression

Measures of Effectiveness
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What Happens When 
Things Go Off the Rails? 

• Tracy Anne Hammond, PhD Texas A&M University

• Julie S. Linsey, PhD Georgia Institute of Technology

○ Benjamin W Caldwell, PhD LeTourneau University

○ Josh Hurt, Georgia Institute of Technology

○ Matthew Runyon, PhD student Texas A&M University

○ Kristi Shryock, Texas A&M University

○ Kimberly Grau Talley, PhD, P.E. Texas State

○ Vimal Viswanathan, PhD San Jose University

Grants:

• GT: 1725423,

• TAMU 1726306, 

• SJSU: 1725785, 

• TXST: 1726047, 

• LETU: 1725659

Mechanix



Mechanix 
Example: Creative Design  Problem 



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

students 

• Teacher interface
• Quickly identifying student difficulties
• Quick and simple problem creation

• Support a full semester of problems 
• Through AI algorithms & increased algorithms

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

Project Goals



Evaluation of Mechanix

Instruments:
• Selected Homework Questions

• Selected Exam Questions

• Statics Concepts Inventory (SCI)

• Force Concepts Inventory (FCI)

• Student Interviews and Focus Groups



The Highly Unexpected

• Wildfires Closed Campus

• Faculty Illness 

• COVID

• COVID Still….

• Wildfires Closed Campus 
again!

• Winter Storms Caused 
Massive Power Outages in 
Texas

More typical challenges

• Data collection doesn’t go 
as planned

• Outcomes measures are 
not statistically 
significant

• Faculty on family leave

• Personnel 

• Students sharing answers 
too much

• Curriculum changes & 
class size changes



The Original Plan

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



• Great Team of Proactive, Flexible, and Creative Researchers
• Team has previous history working well together

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

Keys for Success Despite Massive 
Challenges



• Problem:

Students were no longer able to access the schools’ pen/touch 
computers because of the pandemic

• Solution:

We purchased Surface Go 2’s and pens that students could take home 
with them. 

• Where Did the Money Come From? 

Travel funds for the canceled/virtual conferences

• Why did it work? 

Mechanix is well suited for COVID & 
online learning

Example of Flexible Problem Solving



• Problem:
Students were not taking pre/post 
test seriously since it was only for a 
completion grade. (Lots of zeros on 
the scores, even more on the post 
test.)

• 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.

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

Example of Flexible Problem Solving



• Problem:

Data missing,class section issues,
parental leave

• Solution:

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

• Why 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. 

Example of Flexible Problem Solving



• Multiple well-attended Workshops

• Integration into the highest rated MOOC!

• Implemented & Evaluated at a wide range of schools

• Numerous Journal and Conference Papers

• Improvements to the Statics Concept Inventory

Anticipated & Achieved Successes 



• 1000’s of students have used Mechanix

• Students greatly prefer Mechanix

• Sustainable Version of Mechanix
• Full set of homework problems for Statics

• Interface for instructors to create new problems

• Easy to maintain software

• Automatic grading of Open-Ended Design Problems

Anticipated & Achieved Successes 



• Be Flexible and Open-minded!

• Anticipate Common Problems and 
Have Back-up Plans

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

Keys for Success Despite Massive 
Challenges 



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

• Don’t Rely on Next Semester Looking Like this Semester!

• Analyze Data as Quickly as Possible 
• Helps Identify any Potential Data Issues Before it is a 

Pervasive Problem

• Collect Rich Quantitative & Qualitative Data Sets 

• Providing data many sources for your outcomes helps 
when one of those sources is no longer available

Keys for Success Despite Massive 
Challenges



Questions?

You can reach us at  
hammond@tamu.edu

and
julie.linsey@me.gatech.edu

Tracy Anne Hammond 
PhD Texas A&M University

Julie S. Linsey, 
PhD Georgia Institute of 

Technology

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