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Conation and Creativity 
in Engineering (CCE)

+ Creative Inquiry Course (ESED 1990-4990)

+ Started in 2016
+ 8-10 students/semester

+ May repeat for multiple semesters

+ No prerequisites; open to all majors 



“Conation” in CCE: 
Kolbe ATM Index

+ Identifies striving instincts that 
drive your behaviors

+ Theory: individuals have 
persistent predispositions that 
can be measured through 
behavioral manifestations 
reflected on a continuum



Action Modes®

Follow Thru – 
• The instinct to 

pattern

• Arrange and 
design

Fact Finder – 
• The instinct to  

probe

• Gather and share 
information

Implementor – 
• The instinct to 

demonstrate

• Handle space and 
tangibles

Quick Start – 
• The instinct to    

innovate

• Handle risk and 
uncertainty











Complementary Leadership Strengths 



Complementary Leadership Strengths 



Complementary Team Strengths 



What questions do you have?



“Creativity” 
in CCE

+ Quantity of ideas

+ Suspension of judgement

+  Willingness to experiment

+ Failure to worry about 
similar ideas



Critical 
Thinking 

Phases of
CCE Project 

Development

4



1   
Diagnosis



Validate Ensure the problem is real

Analyze Consider the broader context

Gather Collect data and insights

Identify Define the core issue



2  
Decomposition



Break Down the 
Problem

Smaller sub-problems

Prioritize Sub-
Problems

Focus on impact

Assign 
Responsibilities

Ensure understanding 
of roles

Create a Timeline Milestones and 
progress



3  
Reframing



Challenge 
Assumptions

Think 
Creatively 

Define 
Success

Leverage 
Analogies



4 

Constraint 
Design



Identify 
Constraints

Embrace 
Constraints

Prioritize 
Constraints

Test and 
Iterate



Breaking down problems and 
asking better questions is the 

cornerstone of higher education 

TLDR: critical thinking



2022-2023
Community 
Escape Room 
Design & Build



Famous ___ ___ ___ ___ ___

Magma
Granite
Quartz

Limestone
Plymouth

Dwayne Johnson

4 7 2 1 5



Experiential Learning Through Escape Room Design-Build
Claire L. A. Dancz and Susan McKenzie Reeves, Clemson University

The Conation and Creativity in Engineering course focuses 
on the identification and celebration of individuals' innate 
ways of problem solving (conation) and their process of 
engaging in creativity in engineering. Our signature course 
project, Community Escape Room Collaboration, 
addresses unmet human needs of creative expression and 
renewed community sprit through the collaborative 
development of a local escape room created by students 
and hosted by a local community partner. Please stop by 
this poster for an active demonstration of conation and 
creativity by participating in our tabletop escape room 
puzzle challenge and reflect on experiential learning 
through escape room design-build. 

Students in Conation and Creativity in Engineering 
(CCE) course reported that this collaborative escape 
room design-build project provided opportunities for 
creative expression and renewed community spirit. 
Stop by to talk experiential learning through this 
escape room design-build! 

Abstract Escape Room Design-Build Student Feedback

Core Concepts
• Critical Thinking
• Teamwork
• Active Listening
• User-centered Design
• Defining Problems
• Collaboration
• Emotional Intelligence
• Technical Skills
• Project Management

Logic Models! 

“This class really allows you to explore your creativity and 
accomplish tasks and goals on your own. While creating 
your own escape room components, you can explore any 
ideas you would want to see through, whether it was 
something you saw in another escape room or from media. 
This class gave me a chance to understand the complexity 
going on behind some cool mechanics and ideas and has 
taught me to look at complex systems and break them 
apart into pieces I can understand.” – CCE Student 1

“I was surprised that coming up with the ideas and 
executing them was not the hard part. The hardest part 
was figuring out how to take all of the individual projects 
and turn it all into one cohesive project. Obviously, all of
the individual projects had a theme to go by, but it was a 
broad theme and needed a story line to connect all of 
them.” – CCE Student 2

Themes

Puzzles

Clues

Game 
Flow



2023-2024
Community 
Partnership 
Project: 
Dog-Go



Dog 
adoptability 
is impacted 

by their 
perceived 
happiness

Dog 
happiness is 

driven by 
many factors, 

including 
exercise

Dog 
treadmills are 
an alternative 
approach to 

exercise

Treadmills can 
help promote 

healthy 
behaviors that 

lead to increased 
socialization and 

adoption

Example: Diagnosing the Problem
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Dog-Go: Community Partnership for 
Dog Adoptability in the Tri-County Area

Presented by: Jacob Bittinger, Angelina Cotto, Parker Harrington, Katherine Jackson, Karlee Kesler, Alayshia Mack, Sydney Phipps, and Hannah Veracka
Mentored by: Susan McKenzie Reeves and Dr. Claire Dancz

Abstract

Dog-Go Design Objectives

Research Question

Conclusion & Future Work

This Creative Inquiry course unites a variety of majors to collaborate

on student-led community service activities as part of the mission

of Clemson University to transform lives statewide and beyond

through educational outreach. Our focus this year has been to study
dog adaptation to treadmills as an alternative exercise method. We

collaborated with our community partners, Anderson PAWS and

Pickens County Animal Shelter, to implement an alternative
exercise program using a motorized treadmill with dogs at their

respective shelter. We collected data on dog adaptation to this

exercise approach and identified four use cases for which dog

treadmills meet the varying needs of dogs in both shelters. This

project has the potential to impact several hundred community dogs
in our tri-county area.

Motivation & Rationale Results & Discussion
Case 1: Selective Dogs

Defined by:
• Selective dogs who do not get along with all other dogs

• Higher on the euthanasia list

Results: 
• Dog-Go has allowed selective dogs to burn energy prior to being 

introduced to other dogs, enabling more successful introductions

• Two selective dogs have been saved from euthanasia so far

Case 2: Non-Leash Trained Dogs
Defined by:

• Dogs that are either reluctant or do not know how to leash walk

Results:
• Dog-Go has allowed dogs to practice leash use in a calm and 

controlled environment

• One non-leased trained dog is now leashed trained

Case 3: High-Energy Dogs 
Defined by:
• Need to exercise regularly

• Bad weather can inhibit outside exercise time

• Indoor runs are not as stimulating

Results:
• Dog-Go has enabled a more consistent exercise for high-energy dogs

Case 4: Timid Dogs
Defined by:
• Dogs do not like being around most volunteers

Results:
• Dog-Go has supported relationship building with timid dogs

• Success rate of 25% moving dogs from timid to comfortable

In what ways do dogs adapt to alternative exercise
via a dog treadmill (Dog-Go)?

We established specific criteria for the Dog-Go 

design. Criteria included:

• Portability for relocation within the shelter

• Minimum of 36 inches long for medium-

large dogs

• Ability to hold a minimum of 50 lbs

• Motorized with speed control and safety 

shut off

The research team selected the Dog Pacer 

Treadmill based on the criteria (Figure 1). 

Based on feedback from our community partners, Anderson PAWS and 

Pickens County Animal Shelter, we are exploring further exercise options 

with a dog-driven treadmill. Our new criteria list is:

• Portability for relocation within the shelter

• Minimum of 36 inches long for medium-large dogs

• Ability to hold a minimum of 50 lbs

• Manual control to allow dog-driven pacing

Future work will include the implementation of a manual treadmill 

alongside our motorized treadmill. We will study the advantages and 

disadvantages of these treadmill options with our community partners 

and determine their potential for sustainable dog exercise alternatives.

BenLorraine

LLBodie

The motivation for this project is to positively impact dog adoption

within the tri-county area. Previous research suggests that a dog
adoptability is impacted by their perceived happiness1. Dog

happiness is driven by many factors, including exercise1. Shelters

provide common exercise opportunities in the form of structured

and unstructured outdoor play, with some shelters also equipped

with indoor accommodations for exercise. Dog treadmills are an
alternative approach to exercise that allows for supervised exercise

in a weather-independent indoor environment. Treadmills also allow

for one-on-one interaction with each dog and can help promote
healthy behaviors that lead to increased socialization and adoption.
Our community partners welcomed this alternative exercise

approaches and were eager to work with us to to implement and

study it.

Figure 1. Dog Pacer Treadmill

Methods
We partnered with two animal shelters, Anderson PAWS and Pickens County Animal Shelter, to

conduct this project. One Dog-Go treadmill was provided to each facility. When we delivered

Dog-Go, we trained shelter employees on the treadmill use and data collection. A member of

each facility implemented this alternative exercise program for >6 weeks, providing us with a

data set of the dog names, exercise duration, and notes before and after exercise, inclusive of

dogs’ responses to and perceptions of the treadmill.

Dog-Go In Action
We invite you to experience Dog-Go in action with our adoptable 
shelter friends: Bodie, LL, Lorraine and Ben (Figure 2).

Figure 2. Adoptable Dogs using Dog-Go (Click on the dog to see them in action!)

References
1. Clark, Hannah G., "Shelter Dogs Need A Home: The Effect of Enrichment and Human Contact 

on the Welfare and Adoptability of Shelter Dogs" (2021). Honors Projects. 842.
https://scholarworks.gvsu.edu/honorsprojects/842
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Student Feedback

I found a great sense of 
accomplishment through my 
leadership role with the Dog-Go 
project. Since I was able to follow the 
project from its start in Fall 2023 till 
now, the opportunity I had to help lead 
the group for different tasks was very 
rewarding. Scheduling and working 
with others helped advance my ability 
to communicate and time manage. 
Claire and Susan made the CI fun too 
since they supported students to 
explore their creative outputs.  

I had the pleasure of working on the Dog-
Go Project since the fall of 2023. This 
project has involved multiple visits to local 
animal shelters which has been a very 
enriching and rewarding experience. The 
skills I have learned from my mentors and 
the friends I have made in this class will 
forever be a positive impact on my life. 

I have really enjoyed being able to experience 
a wide variety of creative projects throughout 
my four semesters in this class and I look 
forward to continuing this next fall. 



Your 
Turn



At Your Table (5 mins) 

1.Revisit the Clemson Elevate strategic plan
2.Brainstorm AS MANY community project 

ideas as possible
• Suspend your judgement on all ideas
• Push yourself to experiment with 

different combinations
• Forget about similarities and focus on 

quantity

bit.ly/cuelevate

https://bit.ly/cuelevate


Validate the Problem:
• Critical Thinking Aspect: Assess the significance of the problem. Ensure that the problem 

justifies the effort and resources required to solve it.

Break Down the Problem:
• Critical Thinking Aspect: Apply analytical skills to break down complex problems into 

manageable parts. Identify interrelationships among sub-problems.

Define Success Differently:
• Critical Thinking Aspect: Reevaluate criteria for success. Consider whether different success 

metrics might lead to better solutions.

Embrace Constraints:
• Critical Thinking Aspect: View constraints as opportunities for creativity. Use constraints to 

focus and enhance problem-solving efforts.

Competition Prep (5 mins) 



Idea Share Out 
(aka Prize Time)



Motivating 
Student 
Effort



I Care

Are the goals relevant & meaningful?



I Can

Do I believe I can perform a task 
and reach a desired outcome?



I Matter

Does my contribution to this 
effort matter?



Intrinsic Motivator Components Student Questions Addressed

Purpose
"I Care"

Why
What skills or knowledge will I gain?
How will I be able to use this?
Are the examples relevant?

Task
"I Can"

What Is there clarity about what to do?
What needs to be submitted?

How
Is there a recommended process?
Is the process intentionally unclear?
What roadblocks or mistakes can you avoid?

When When is this due?
Spacing? Can I do this in one sitting?

Where and Resources
Where can I do this work?
Do I need the internet or library?
Where do I submit this work?

With Whom Do I need to work alone?

Criteria
"I Matter"

Checklist What are the parts?
How do I know I am on the right track?

Rubric or Examples

How will I know what's expected?
What matters most?
How will I know I'm doing good work?
What's good or bad in these examples?

Connecting Motivation (below) to Transparency (TILT) and Value (AAC&U)




