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“The ideal college is [Professor] Mark 
Hopkins on one end of a log and a student 
on the other.” 

– James A. Garfield



Overview

“Scalability” of pedagogical strategies (students 
per instructor-hour) as a function of interactivity. 

(Not a real chart.)

Motivation: (Inter)active 
learning has many benefits 
for students, but those 
benefits don’t scale easily.

Scalability

Beneficial interactivity



Overview

“Scalability” of pedagogical strategies (students 
per instructor-hour) as a function of interactivity. 

(Not a real chart.)

Motivation: (Inter)active 
learning has many benefits 
for students, but those 
benefits don’t scale easily.

Scalability

Beneficial interactivity



Overview

Motivation: (Inter)active 
learning has many benefits 
for students, but those 
benefits don’t scale easily.

Scalability

Beneficial interactivity

This talk

A

B

“Scalability” of pedagogical strategies (students 
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Point A: Tutorials
A

B

● 2 students per “section”
● Meet once a week for 

60-120 minutes.

Weekly structure:
● Guided by a course of study, students 

work independently and/or with a partner 
outside of class.
○ Readings
○ Problem sets
○ (Pair) programming deliverables
○ Presentation plan

● Instructor meeting
○ Students present technical material 

and deliverables
○ Instructor probes, prompts, 

challenges



Point A: Tutorials
A

B
Features:
● Students actively practice a variety of technical 

and personal skills
○ Collaboration
○ Independent, self-directed learning
○ Communication
○ Reflection and metacognition

● Student understanding stress-tested by peers 
and instructor
○ Built-in oral evaluation allows relative 

freedom outside the classroom
● Modular, extensible course structure
● Flexible depth of engagement week-to-week

Well-suited for:
● Mature, intrinsically motivated learners
● Topics courses, seminars

Major drawback: only feasible for 8-10 students
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● All student pairs and instructor meet same 
classroom, same time

● Two weekly class meetings of ~75 minutes
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Meeting 2: Co-Presentations
● Red pairs present to blue pairs and vice versa
● Instructor rotates
● Short share-out (High points? Muddy points?)
● Written reflection:

○ Self and partner: organization, equal contribution, 
presentation preparation

○ Co-team: preparation, clarity, communication of must-do’s, 
active listening, highs and lows, compliments

● Submit materials and artifacts



Example Course of 
Study

Introductory 
reading
(Both teams)

Heavily scaffolded technical reading
(Red team: read to present)
(Blue team: skim for active listening)



Example Course of 
Study

Exercises as additional scaffolding
(Red team)

Heavily scaffolded technical reading
(Red team: read to present)
(Blue team: skim for active listening)



Example Course of 
Study

Implementation with 
lightweight specs 
(Blue team)

Scaffolded presentation instructions

Red team: must-do’s

Red team: fallbacks

Blue team: Presentation-based 
evaluation shifts emphasis to 
explanation and understanding 
rather than output artifact



How did it go?
A few reflections

● Student surveys: 
○ Strong increases in perceived ability to learn 

algorithmic content independently, explain
○ Identified collaboration and presentation prep as 

most impactful on learning
● Possible to cover lots of content

○ Feasible to include difficult/technical material, even 
if few teaching resources exist

○ Allows students to discover and dive into topic 
interests

● Students may learn different topics in varying depth. An 
“open-ended” learning model has pros and cons.
○ Well-suited for topics, seminar-style courses
○ Well-suited when students can experience intrinsic 

motivation
○ Well suited when prioritizing process over product

● Energetic, collaborative, and fun classroom experience

Open questions and works in progress:

● Centering student agency and responsibility over their own 
learning requires students who are present and invested.

● Evaluation: transparency, fairness, scalability.

I’ll stop there. Please reach out for details, data, 
clarifications, modifications. Thank you!


