
Thank you to our Patrons
We will begin our presentation in a few minutes…  



Generational Perspectives on 
Generative Artificial 

Intelligence
(D.B. Oerther) ^ 2



Gen X, b. 1972 Gen Z, b. 2010



Outline

• Dan’s use of models in Environmental Engineering
• 1996, Database of molecular biotechnology information (OPD)
• 2004, Comparing models of bacterial diversity with measures of bacterial 

diversity in activated sludge
• 2013, Identifying critical links between human behavior of diarrhea disease in 

developing communities
• 2022, Modeling financial risk to support human behavior change (COAST)
• Teaching articles

• Dan’s use of AI in teaching
• Barney’s use of AI
• Opportunity for Q/A
• Dan’s thoughts on engineering ethics and AI



1996
• Microsoft Access converted to csv datafile
• Hosted using a stand-alone server
• Web 1.0 interface
• User input delivered using CGI
• Data processed and displayed using Perl script 

language



2004
• Kinetic and stoichiometric coefficients
• Organized according to mass balance
• Evaluated using Stella (a graphical user interface 

of a series of finite difference equations 
constructed using four building blocks, namely: 
stocks, flows, convertors, and connectors)

• Ultimately the modeling results were compared 
to experimental results



2013
• The model consists of a system of 

equations, including both observed and 
latent variables

• Implemented in Mplus (simple linear 
regression coupled with path analysis)

• Solved in exploratory mode using 
longitudinal data collected from prior 
research surveys

• Solved in confirmatory mode using 
household data collected specifically for 
this project



2022
• Fishing assets from existing databases, confirmed and supplemented with data from Google Earth
• Historical storm data, shore-based infrastructure damage, and loss of income due to fishing warmings
• Attachment, ceding, and exhaustion all calculated (both “by hand” and “by machine”)



Teaching articles

• 2025, Engagement in practice: Lessons learned from using COAST 
to teach environmental modeling
• 2024, Essentials of the Nurse+Engineer: Integrating systems 

engineering modeling
• 2022, Using modified mastery learning to teach sustainability and 

life-cycle principles as part of modeling and design
• 2019, Introduction to environmental modeling: Results from a 

three-year pilot



2 quotes and 1 example

• “All models are wrong, but 
some are useful.” George Box

• “Develop a concrete vision of 
the future, to which you cling 
loosely.” D.B. Oerther

By Charles Joseph Minard. See: 
https://www.nationalgeographic.com/culture/arti
cle/charles-minard-cartography-infographics-
history



Application: 
Identifying a true cancer cluster: Correlation isn’t causation

• Plausible mechanism
• Statistical significance, 

including:
• Cancer type/tissue
• Location, time, population
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From: https://cafe.mst.edu/teaching/gaiguidelines/



Google: “how should AI be used to support 
learning in higher education”



Gemini: “how should AI be used to support 
learning in higher education”



Gemini: “how should AI be used to support 
learning in higher education” (trimmed by Dan)
• Enhancing learning experiences:

• Personalized learning: Adaptive learning platforms; Intelligent tutoring systems; Personalized content recommendations
• Interactive and engaging content: Generative AI for content creation; Gamification
• Accessibility and inclusion: Assistive technologies; Addressing diverse learning styles
• Assessment and feedback: Automated grading; Plagiarism detection; Formative feedback

• Streamlining administrative and faculty tasks:
• Automating routine tasks; Course design and management; Data analysis for student success; Meeting support

• Enhancing research capabilities:
• Data analysis; Research assistance; Literature review

• Ethical considerations and challenges:
• Data privacy and security; Bias and fairness; Academic integrity and misconduct; Human-AI interaction and role of educators; Cost and 

accessibility; Transparency and explainability; “Hallucinations” and inaccuracy; Skill development in the future

• Conclusion: The effective integration of AI in higher education requires a balanced 
approach. Universities should embrace AI's potential to personalize learning, increase 
efficiency, and enhance research, while simultaneously addressing the ethical concerns and 
challenges through robust policies, faculty training, and a focus on developing critical AI 
literacy among students. The goal should be to leverage AI to create a more engaging, 
equitable, and effective learning environment that prepares students for the complexities of 
the 21st century.



Dan’s coaching for students

• What to learn (information)
• Generate informative, instructional 

content from curated information
• How to learn (knowledge)

• Leverage the flipped classroom to 
engage content prior to meeting 
with peers (and the instructor)

• Leverage think-pair-share to 
identify/correct mistakes and 
(re)enforce knowledge

• Why to learn (wisdom)
• Focus on the rationale for human 

judgement



Cognitive; Psychomotor; Affective (Bloom)

Create
Evaluate
Analyze
Apply
Understand
Remember

READ A COOKBOOK

FEED THE POOR

Internalize (morals)
Organize (ethics)
Value (worth)
Respond (participate)
Receive (listen)

Origination (new movement)
Adaptation (improvisation)
Complex/Expert (tacit)

BAKE A CAKE

Mechanism
Set (readiness)
Perception (awareness)
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Are you prepared for the disruption that’s 
coming…
• https://www.instagram.com/reel/DKE2S7UOB8X/?utm_source=ig

_web_copy_link&igsh=MzRlODBiNWFlZA==

https://www.instagram.com/reel/DKE2S7UOB8X/?utm_source=ig_web_copy_link&igsh=MzRlODBiNWFlZA==
https://www.instagram.com/reel/DKE2S7UOB8X/?utm_source=ig_web_copy_link&igsh=MzRlODBiNWFlZA==
https://www.instagram.com/reel/DKE2S7UOB8X/?utm_source=ig_web_copy_link&igsh=MzRlODBiNWFlZA==
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My use of Artificial Intelligence

Being only a freshman in Highschool, I don't use AI that much for very 
important things, but what I do use it for is things like:

1. asking a question;

2. making pictures to learn AI comprehension; and

3. using it as tool and not a crutch.



Asking a question

I ask questions about things that may be unimportant, but are very 
interesting to me. I will do some examples now from both ChatGPT and 
Google Gemini

https://chatgpt.com/ https://gemini.google.com/ 

https://chatgpt.com/
https://gemini.google.com/


Making pictures to learn AI comprehension
I love to see how AI can create images and sometimes fail at image 
creation. Here are some examples. If you are wondering more about 
this, I got this information from: 
https://www.youtube.com/watch?v=160F8F8mXlo

          Create a full glass of wine                       Create a half full pool          

https://www.youtube.com/watch?v=160F8F8mXlo


Using AI as a tool and not a crutch
Being in 8th grade has 
taught me how to use 
Ai as a tool and not as 
a crutch. I even used it 
in helping me with my 
Research Plan for my 
science fair project
The Effect of Different 
Surfaces on the 
Height a Bouncy Ball 
Reaches



Any Questions?
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NSPE Code of Ethics

• Engineers, in the fulfillment of their professional duties, shall:
• Hold paramount the safety, health, and welfare of the public.
• Perform services only in areas of their competence.
• Issue public statements only in an objective and truthful manner.
• Act for each employer or client as faithful agents or trustees.
• Avoid deceptive acts.
• Conduct themselves honorably, responsibly, ethically, and lawfully so as 

to enhance the honor, reputation, and usefulness of the profession.



Competencies of I-shaped, T-shaped, and V-
shaped professional (engineers and scientists)

I    T    V
Deep, expert knowledge

Who also have business sense

And collaborate among disciplines



Google: “head loss through a pipe network”

• See: https://www.youtube.com/watch?v=h9HWhH8Afrw

https://www.youtube.com/watch?v=h9HWhH8Afrw


Google: “using CAD to 
calculate head loss”



Google: “experimental set up to measure 
head loss”
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It’s not exactly brain surgery…

• https://www.instagram.com/reel/DHuZgIuI32P/?utm_source=ig_w
eb_copy_link&igsh=MzRlODBiNWFlZA==

https://www.instagram.com/reel/DHuZgIuI32P/?utm_source=ig_web_copy_link&igsh=MzRlODBiNWFlZA==
https://www.instagram.com/reel/DHuZgIuI32P/?utm_source=ig_web_copy_link&igsh=MzRlODBiNWFlZA==
https://www.instagram.com/reel/DHuZgIuI32P/?utm_source=ig_web_copy_link&igsh=MzRlODBiNWFlZA==
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And isn’t that
EXACTLY the purpose of

Board Certification!!!



Board Certification by AAEES
• USBLS Env Eng: 41,300 practitioners
• BCEE:

• Air Pollution Control
• Environmental Sustainability
• General Environmental Engineering
• Industrial Hygiene Engineering
• Radiation Protection Engineering
• Site Remediation (Hazardous Waste 

Management and Site Remediation)
• Solid Waste Management
• Water Supply/Wastewater Engineering

• USBLS Env Sci: 84,600 practitioners
• BCES:

• Air Resources
• Environmental Biology
• Environmental Chemistry
• Environmental Microbiology
• Environmental Toxicology
• Groundwater and the Subsurface 

Environment
• Site Remediation (formerly known as 

Hazardous Waste Management and 
Site Remediation)

• Solid Waste Management
• Surface Water Resources
• Sustainability Science



Board Certification by CEC Inc (subsidiary of ASCE)

• USBLS Civ Eng: 341,800 practitioners
• BC Coastal Engineering
• BC Navigation Engineering
• BC Pipeline Engineering-Water
• BC Water Resources Engineering (BC. WRE)
• BC Geotechnical Engineering
• BC Ocean Engineering
• BC Port Engineering



For comparison… and a parting thought.
• 2,000 BCEE / 40,000 practitioners = 5% Board Certified

• 340,000 practitioners x 5% = 17,000 Board Certified with CEC Inc

• The “gold standard” in engineering Board Certification is the BCEE from 
AAEES

• The BCES provides a tremendous credential to validate the credibility of 
environmental scientists

• A possible goal for AAEES – in a world with increasing use of AI – is ensuring 
“all” engineering work “requires” Board Certification
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