Welcome and Overview

Workshop Topics

Perspectives on teaching Data Structures,
Algorithms, Discrete Mathematics

Active Learning
Big Ideas

Workshop Goals

Articulate the structure of the courses you
teach

— Identify where topics influence other aspects of
the curriculum or students post graduation skills

Develop classroom activities to assess
understanding or address pedagogical goals

Identify the broad themes from your discipline

Schedule

Monday

— Active Learning
Tuesday

— Discrete Mathematics
Wednesday

— Data Structures
Thursday

— Algorithms

Friday

— Educational Technology, Socially Relevant
Computing
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“small machines” » Computer Science
Geometric data Education

structures for N-Body .
ikt * Pen based computing




Why is theory important?

Active Learning and Theory of
Teaching

 Students learn by thinking, not by listening
* Why lecture?
— Efficient mechanism for transmitting information
— Provide structure for educational experience
— Build cohort of students
— Inspire students
— Feedback to the instructor
 Active learning
— Learner centric design
— Activities with pedagogical goals

The big picture

» Goals for my students
— Master the subject matter
— Think like a computer scientist

» What are the big ideas in theoretical
computing?
— Series of lectures around the Traveling
Salesman Problem
— Convey the big questions and insights

Preliminary Workshop Schedule

+ Monday, June 30, Active learning and . July 2, Data Structur
instructional goals Data Structures Teaching (2hrs)
—  Welcome and Overview (1 hr) Outcome Assessment (1 hr)
— Teaching Principles, Leadership Training Data Structure Activities (1 hr)

(2 hrs) Group work and presentations (2 hrs)

~  Introductory Activity (1 hr). Determine _ Content Lecture: (Lhr) Average Case
background of participants Analysis

- Active leaming and instructional goals . y
1hr) in Discrete Math, Data Structures, Thursday, duly 3, Algorithms

Igorithms. —  Algorithms Teaching (2 hrs)

~  Overview of theory instruction (1 hr) —  Interaction with Industry (3hrs)

—  Group Work (2 hrs). Development of —  Algorithms Activities (1 hr)
activities/goals from participant's classes. ~  Group work and presentations (1 hr)

- Content lectures (Great Ideas in ~  Content Lecture: (1 hr) Solving Real
Computing): (1 hr) Problem mapping lems

* Tuesday, July 1, Discrete Mathematics « Friday, July 4, Topics

- Discrete Mathematics Teaching (2 hrs) —  Lecture (1.5 hrs) Educational Technology

— Accessing content (2hrs). Campus —  Lecture (1.5 hrs) Socially relevant
Connect and other Open Educational computing
Resources —  Followup and faculty presentations (5 hrs)

—  Activities in Discrete Mathematics (1 hr)
~ Group work and presentations (2 hrs)
— Content Lecture: (1 hr) Complexity Theory

Revised Workshop Schedule

* Monday, June 30, Active learning and * Wednesday, July 2, Data Structures
instructional goals —  Morning
—  Morning - Data Structures Teaching (2hrs)
Welcome and Overview (1 hr) - Data Structure Activities (1 hr)
Introductory Activity (1 hr). Determine —  Afternoon
:a;kgff“"d of Dav:matnls‘ - + Group work and presentations (2 hrs)
ive learning and instructional goals (1)
i i %{;w inl "a ) S" s . 23‘;;‘5 Lecture: (1hr) Average Case
jorithms.
_ Aﬂemogo" *  Thursday, July 3, Algorithms
Overview of theory instruction (1 hr) — Morning
Group Work (2 hrs). Development of *+  Algorithms Teaching (2 hrs)
activities/goals from participant's classes. +  Algorithms Activities (1 hr)
Content lectures (Great Ideas in — Afternoon
GompttinD)3(1ibn) Brob emimappinal « Content Lecture: (1 hr) Solving Real
* Tuesday, July 1, Discrete Mathematics Problems
—  Morning + Group work (2 hrs)
Discrete Mathematics Teaching (2 hrs)
Activities in Discrete Mathematics (1 hr) *  Friday, July 4, Topics
— Afternoon — Morning
Group work and presentations (2 hrs) «  Lecture (1.5 hrs) Educational Technology
Content Lecture: (1 hr) Complexity Theory +  Lecture (1.5 hrs) Socially relevant
puting
~  Afternoon

Follow up and faculty presentations (3 hrs)

Group Activities




Schedule
¢ Monday
* Group work and presentations, 1 hour
e Tuesday

« Group work and presentations, 2 hours
¢ Wednesday
« Group work and presentations, 2 hours
Thursday
* Group work, 2 hours
¢ Friday
« Follow up and faculty presentations, 3 hours

Groups

« Divide into 10 groups
— (this assumes about 30 attendees — | want
groups of size 3 or 4)

Monday

» What are the challenges you face in
teaching algorithms, data structures, and
discrete mathematics?

* Pairs of groups will spend 1 hour
discussing this, and then each report back
to the workshop.

Tuesday

« Each group:

— Pick a content unit from one of your classes.
Analyze the goals of the unit, and how it fits
into the context of the course

« Five of the groups will report back to the
class

Wednesday

» Each group:

— Design a classroom activities for one of your
classes. ldentify the pedagogical goals of the
activity.

* Five of the groups will report back to the
class

Thursday and Friday

» Each group will develop a presentation on
how they are going to apply ideas from
this workshop.

» Thursday
— Two hours work time

 Friday
— Three hours presentation time

¢ 15 minutes per group with PPT slides







