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Setting the

stage...




Olin College of Engineering

Opened in 2002 ~380 students; ~40 faculty; Intentional about
with a mission to all major in no departments pedagogy
change engineering engineering

education




Commonly used pedagogical theories

Active Universal Design Fostering intrinsic
learning for Learning (UDL) motivation




Necessary conditions for positive motivation and learning

Psychologists Deci and Ryan identified necessary conditions for positive
motivation (2000, 2002, 2008, 2017)
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Common curriculum-design elements

Faculty role as experience designer
o Who are the students in the room?
o What do they need to feel engaged?
o What knowledge, skills, tools, behaviors do they need to develop?
Faculty role as classroom guide/facilitator
Intentional teaming experiences
Interdisciplinary / hands-on projects
Meaningful choices with increasing autonomy
Deliberate community-building




The Olin Curriculum: common elements in the first two years

1st Year Fall

1st Year Spring

2nd Year Fall

2nd Year Spring

QEA 1 (Math/Sci/Eng)

QEA 2 (Math/Sci/Eng)

QEA 3 (Math/Sci)

QEA 4 (Signals or
Dynamics)

Design Nature (Eng)

Products and Markets
(Entrepreneurship)

Principles of
Integrated
Engineering (Eng)

User-Oriented
Collaborative
Design (Eng)

Modeling and
Simulation (Math/Sci)

Sensors and
Measurement (Eng)

Discrete Math

Often a major-related
engr course

AHS Foundation

Often Software Design or
Mechanical Design

Often a Science/AHS

Often a Science/AHS
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Students experience ALL of the quantitative analysis process
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. Quantitative Engineering Analysis: Objectives

e competence and skill with mathematics and physics tools in an
engineering design context

e ability to build, tune, and interpret mathematical models of
physical and information objects

e resource finding skills: learning how to learn about quantitative
topics

e self-efficacy and willingness to use quantitative analysis tools

e shared understanding, approach, and language for quantitative
analysis among mathematics, physics and engineering faculty




QEA: Interdisciplinary faculty team
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Faculty team: always evoluving
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-QEA: Studio classroom

Table discussions; faculty as guide
Every meeting counts
Make learning V|S|ble




. Four design principles for QEA courses

1. Demonstrate relevance through context
2. Identify key content to teach; facilitate lifelong learning for the rest
3. Use physical artifacts to build intuition and validate calculations

4. Promote peer learning through shared spaces and experiences




Typical components of a QEA module







Discrete Math

Combinatorics & Graph Theory

Taken by ~7 of our students -




Fostering intrinsic motivation in Discrete Math

Making a required course feel more like a choice...

Choose topics for projects; choose deliverables
Au tO ale my for certain assignments
Students can craft a personalized level of
CO m pete nce challenge through most assignments
Build student community through scaffolded
Related Ness group work; table talks with professor




. Scaffolded autonomy: What to learn, how to learn it,
how to demonstrate learning




Building community and collaboration

Heterogeneous tasks

‘x‘ Project Teams

Learning n-Class Performance
_ Group Work .
oriented oriented
Group
Homework

Homogeneous tasks



Interdisciplinary projects as culminating
teaming experience




Keeping math jouyful, collaborative, and fun
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B Main takeways

Faculty role as experience designer
o Who are the students in the room?
o What do they need to feel engaged?
o What knowledge, skills, tools, behaviors do they need to develop?

Faculty role as classroom guide/facilitator
Intentional teaming experiences for the students
o Consider your goals as you design team/group work
Interdisciplinary / hands-on projects
Consider ways to incorporate meaningful choices, autonomy
Building community and camaraderie are keys to engagement, enjoyment,
and learning (for students and faculty!)
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Thank you for coming, and thank you to Tara and Brendan for hosting!




