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ABSTRACT

This microteaching session is like Nifty Assignments for instruction.
Instead of having the presenters just talk about their teaching, they
will simulate how they would actually teach something. Covering a
range of topics and grade levels, six educators will demo how they
would teach a specific topic. To help identify the pedagogical prac-
tices that cut across grade bands and topics, the moderator, Colleen
Lewis, will describe how their pedagogical practices connect with
education research. The goal of the session is to inspire SIGCSE
attendees by highlighting innovative instruction by exceptional
educators. Attendees can adopt the content and/or pedagogical
practices from each microteaching example.
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1 INTRODUCTION AND STRUCTURE

SIGCSE is packed with teaching insights and inspiration. However,
we get these insights and inspiration from hearing our colleagues
talk about their teaching. Why not watch them teach? This session
does exactly that!

The goal of the session is to model general pedagogical tech-
niques and pedagogical techniques applicable to teaching specific
content. Each of six exceptional educators will teach the audience
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something (7 minutes each). After each teaching demonstration,
Colleen Lewis will draw the attention of the audience to particular
pedagogical moves that the instruction included (1 minute). The
remaining time will be used for attendees to ask follow-up ques-
tions to the presenters of their choice. The structure of a special
session provides the flexibility to have six, fast-passed demos, brief
comments highlighting pedagogical practices, and ample time for
small-group discussion with individual presenters.

These educators and educators in the past [4-7] were selected
because they are inspiring, engaging, and effective teachers. Our
intended audience is CS educators who want practical and inspiring
ideas to take back into their classroom. We intend for attendees
to benefit by taking content and/or pedagogical moves from this
session directly back to their teaching.

2 EXCEPTIONAL EDUCATORS
2.1 Binary Heap Insert - Cynthia Bailey Lee

This teaching demo will show how I use Peer Instruction (PI) and
live coding together in class. Peer Instruction questions both build
conceptual knowledge of data structures, and directly support live
coding by engaging all students in authoring key pieces of code.
The first activity uses a classic “how many of these are correct?” PI
question structure, which intentionally leaves unstated which are
correct, as a means of provoking students to initiate discussion of
exactly that when they turn to each other. To support Peer Instruc-
tion questions, we will use the Poll Everywhere website/app (no
install or account is needed).

Cynthia Bailey Lee is a Senior Lecturer in the Computer Science
Department at Stanford. She specializes in team-based and question-
based course design, and founded peerinstruction4cs.org to support
educators in flipping their computer science classrooms using peer
instruction.

2.2 Side-Channel Attacks - Adam Blank

In this teaching demo, I will demonstrate how a topic traditionally
taught in a security course can help unify and demystify typical
topics in an “introduction to systems” course. I will use an active
learning approach to engage and involve the audience as well as
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a small programming exercise to demonstrate the applicability of
the topic.

Adam Blank is a Teaching Professor of Computing and Mathe-
matical Sciences at Caltech. Their teaching approach involves devel-
oping new technologies and techniques to enhance the learning of
computer science students. They experiment with new techniques
and technologies involving technology, human computation and
collaboration to improve the classroom experience. They are espe-
cially interested in broadening participation in computing via their
teaching methods.

2.3 Equitable Grading - Maria Camarena

To foster equity, I implement standards-based grading [1, 8]. In
this teaching demo, I will show how I introduce and explain my
grading system to my students. Most students are unfamiliar with
standards-based grading, and helping them understand how the
system helps them understand my commitment to their learning
and my expectations for them. This demo aims to provide valuable
insights into practical strategies and perspectives for promoting a
fair and transparent grading process.

Maria Camarena is a CS teacher at Maywood Center for Enriched
Studies in Los Angeles Unified School District. Over the last five
years, Maria developed a CS pathway in her school that teaches
students in grades 6 through 12. Maria serves as a Computer Sci-
ence Teachers Association (CSTA) Equity Fellow. For her efforts to
include students who identify as women, Hispanic, and/or Latinx,
Maria received the 2020 Teaching Excellence Award from CSTA
and the Infosys Foundation, and the 2022 National Aspirations in
Computing Educator Award from the National Center for Women
and Information Technology (NCWIT).

2.4 Java Classes: Class Structure and Writing
Constructors - Manuel Hernandez

Object-oriented programming depends on the ability to take com-
mon and complex ideas and turn them into objects. Halfway through
the AP Computer Science A (a Java course), students are formally
introduced to the structure of a class. In the lesson, we will look at
a basic structure, apply the basic structure to common objects, and
get participants to pair code to create classes and constructors.
Manuel Hernandez has been a high school mathematics teacher
for 17 years, and a member of the Master Teacher Cohort in Math
for America Los Angeles for 8 years. He was involved in starting
a Computer Science program at Bell Gardens High School, in Bell
Gardens, California in 2019 and has taught AP Computer Science A
for 3 years. He is currently teaching Computer Science Discoveries.

2.5 Loops - Frank Vahid

With loops, we can read a list of values and do things like print only
the negative values, but how can we do something like printing the
list in reverse? We need to store the list, and that’s why we need
vectors. We’ll show how to append values onto a vector, and how
to traverse and print the vector’s elements, first forward, then in
reverse. We’ll point out common mistakes, and maybe even make
some of those mistakes along the way! With vectors, programs can
be much more powerful.
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Frank Vahid has been a Professor of Computer Science at the
University of California, Riverside, for 30 years, is co-founder and
chief learning officer at zyBooks, and is founder and president of
CollegeStudentAdvocates.org. He shifted his research focus to CS
education just over a decade ago, passionate about helping more
wonderful CS majors achieve their degree goals.

2.6 3D Java - Colleen M. Lewis

In this teaching demo, I will illustrate how I use physical objects
to help students understand aliasing in Java using 3D represen-
tations [3]. In particular, I use a strategy known as Concreteness
Fading [2] wherein I begin with a concrete, physical representation
and systematically transition to a more abstract representation.

Colleen Lewis is an Associate Professor of CS at the University of
Illinois at Urbana-Champaign. Lewis was previously the McGregor-
Girand Associate Professor of CS at Harvey Mudd College. She
researches equitable and efficient teaching practices and curates
CSTeachingTips.org, a NSF-sponsored project for disseminating
effective CS teaching practices.

Colleen also serves as the moderator for the session. This role
involves connecting the pedagogical practices in all of the teaching
demonstrations with education research. This builds on her training;
at the University of California, Berkeley, Colleen completed a PhD
in science and mathematics education.
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