
CDIO 2017 Asian Regional Meeting
Rajamangala University of Technology Thanyaburi (RMUTT)
Bangkok, Thailand, 13 March 2017

Engineering Education in the Digital Age Ron J. Hugo

Image:  In the Digital Age ‐ ohadby



Lecture

Laboratory

Tutorial

Homework

Exams

The Meaning of Teaching to a Professor?
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Teaching – from Bloom’s perspective:
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Scripted Laboratories = Disengaged and Confused Students

Technician
Graduate
Student

Professor

u.g. #1
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Image:  Harvard School of Engineering



Pre‐Digital Era 
Laboratory Report

Complex Experiments

“Roadmaps” to understand

~ 6 HRS to Write‐up

Diffusional Knowledge



Complex Experiments

Digital Media Transfer

~ 1 HR to Write‐up

Weak Knowledge Gain

Digital‐Era Laboratory Reports
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A student’s first steps in solving a homework problem …

Known / Unknown
What to solve for
Assumptions
Schematic / Diagram

Source:  Vector Mechanics for Engineers – Statics
Beer, Johnston, Mazurek, Eisenberg, McGraw Hill
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“High stakes” 
exam preparation

Memorize (many)
solution procedures

Exam becomes a
pattern recognition

exercise

Obtain many solutions

Image:  www.pinterest.com
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Google and file sharing (the digital era) 
have compromised student learning



If they pull, you push
If they push, you pull

Use their energy to achieve our goal

What can we do?
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Restructuring Teaching for the Digital Era:
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The Professor mostly wants to perform.

Humphrey Davy lecturing as depicted by Gillray.



This is what the Lecture Theatre was designed for.
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But to the student, live or recorded, it does not matter.
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1
Put lecture content online

Invest faculty hours in higher
level activities
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Restructuring Teaching for the Digital Era:
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If they build it, they will own it.
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This lab ends at 6PM.

I always have to kick students 
out of the lab.

1st Data Point
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I can hardly wait to get back to my room so 
that I can analyze this data.

2nd Data Point

Image:  Ron Hugo



3rd Data Point:  7 Years of Experiments
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2.4 Attitudes, Thought and Learning

3.1 Teamwork

2.5 Ethics, Equity and Other Responsibilities

3.2 Communication

4.3 Conceiving, System Engineering and Management

2.3 System Thinking

2.1 Analytical Reasoning and Problem Solving

4.4 Designing

4.7 Leading Engineering Endeavors

4.1 External, Societal and Environmental Context

2.2 Experimentation, Investigation, and Knowledge Discovery

4.2 Enterprise and Business Context

4.6 Operating

3.3 Communications in Foreign Languages

4.8 Engineering Entrepreneurship

4.5 Implementing

1 2 3 4 5
Proficiency Level (1 - have been exposed to; 5 - ability to innovate)

 Gain

3rd Highest Gain

Hugo et al., “Evolution of a Chinese‐Canadian Educational Partnership,” ASEE International Forum, June 2015, Paper ID#14334



Move lecture hours to lab contact hours
Let the students own the lab experience2
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Restructuring Teaching for the Digital Era:
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Use lecture hours to give more exams
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Start of Course

Active Tutorial
Exam 1 Exam 2 Exam 3 Exam 4 Exam 6Exam 5

Course Title Semester # of 
Students

# of 
Weeks

# of Term 
Exams

Final 
Exam

Heat Transfer Fall 2015 94 13 6 No

Also keeps students on track.
1

2

3

4

5

6

“Low stakes” exams reduce 
compromised learning.

Hugo and Brennan, “Student Study Habits as Inferred from On‐Line Watch Data,” Proceedings of 12th International CDIO Conference, June 2016



First 60 minutes Final 15 minutes
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Give “low stakes” exams often
Individual then group exams to provide
immediate feedback

3
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Use lecture hours to give more exams



The most important message is …

I am paid far too much
to merely deliver lectures.
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Come and see the Lecture Theatre Transformed
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After the conference ends …

Long Video Short Video



Welcome to Calgary in 2017!
18‐22 June 2017

Calgary, Alberta, Canada

Engineering Education in the Digital Age


