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Thoughts on the Future: Emphasize 
Big Ideas (Enduring Outcomes)

❑ How People Learn

❑ Streamlined Course Design

❑ Alignment of Outcomes, Assessment and Instruction

❑ Interactive Learning
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Learning Requires*
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deliberate

distributed

practice

*Thanks to Ruth Streveler for these slides
Also see Brown, P.C., Henry L. Roediger III, H.L., & Mark A. McDaniel, M.A. (2014). Make It Stick: 
The Science of Successful Learning. Belknap Press: An Imprint of Harvard University Press



Key Implications

Deliberate
Attention must be paid

Attention and processing power = cognitive load 
(bandwidth)
• LIMITED – need to be careful how one uses the learner’s 

bandwidth
• Link to Curricular Priorities

• Continuous partial attention

•Reflection is needed
• Need for feedback 
• Link to assessment
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Key Implications

Distributed
Repetition over time

◦ Spaced vs. massed practice*
◦ Spiral curriculum

Multiple modes of input
◦ Visual
◦ Audio
◦ Kinesthetic
◦ Self-explanation
◦ Explaining to others

*Kandel, E.B. 2007. In Search of Memory: The Emergence of a New Science of 
Mind. New York: Norton.
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Key Implications

Practice what you want to learn

Active (Attentive) – doing something

Constructive – adding to your prior 
knowledge

Interactive – working with others to add to 
your prior knowledge
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Chi, M.T.H. 2009. Active-Constructive-Interactive: A Conceptual 
Framework for Differentiating Learning Activities. Topics in Cognitive 
Science 1, 73–105.



The Engineering Design Process vs. 
Streamlined Course Design Process

Streamlined  
Course Design 

Process

Identify the desired 
results

Determine 
acceptable 
evidence

Plan learning 
experiences

Engineering 
Design

Determine 
requirements/ 
specifications

Develop or use  
established metrics 
to measure against 

outcomes

Plan and develop 
process, system, 

etc. to implement
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Pedagogies of Engagement
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• What is the future direction for the engineering 
education sector?
• The first anticipated trend is a tilting of the 

global axis of engineering education leadership.
• The second anticipated trend is a move towards 

socially-relevant and outward-facing engineering 
curricula.

• The third anticipated trend for the sector is 
therefore the emergence of a new generation of 
leaders in engineering education that delivers 
integrated student-centered curricula at scale.

“This is the future of the field, where you put the 
student at the center and use the resources to facilitate 
team projects and authentic experiences, and then put 
the taught curriculum online.”

neet.mit.edu
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