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ABOUT 
IEEE Quantum Education Workshop 

 

IEEE Quantum Week workshop serves as a forum for common interests or as an incubator for a 

scientific community to form a research roadmap or share a research agenda. The workshop on 

“Developing Effective Methodologies to Teach Quantum Information Science to Early-

Stage Learners”, abbreviated Teaching Quantum Information Science (TQIS) is one of two 

events IEEE Quantum Education is sponsoring at IEEE Quantum Week -  the IEEE International 

Conference on Quantum Computing and Engineering (QCE 21). 

 

Date: Thursday, Oct 21, 2021                         Time: 10:45-16:45 Mountain Time (MDT) UTC-6 

 

The objective of this workshop is to obtain key pedagogical insights into integrating basic quantum 

information concepts with current STEM education curriculum and support future generations 

of quantum educators and academicians. The current structure of high school teaching is 

segmented into core subjects, and the structure of community college and university teaching is 

segmented into major tracks. This poses a unique challenge in introducing the interdisciplinary 

nature of quantum to educators and students. We invite all participants to share how you learned 

the fundamental quantum science principles instrumental in inspiring and aiding you in your 

current learning, research, and/or professional development. In addition, we would ask each 

participant to brainstorm techniques to explain these concepts to high schoolers, roleplaying as 

high-school level teachers in mathematics, physics and computer science. These 

recommendations will present supportive methodologies to early adopting STEM instructors and 

curriculum developers in quantum information science. Crucially, this serves to motivate the need 

for quantum education, identify the translation from building essential skills to real world 

applications, and give valuable perspectives on how to learn quantum science from professionals 

in the quantum community. 

 

 

Developing Effective Methodologies to Teach Quantum Information Science to Early-Stage Learners 

Target Audience 

The workshop is targeted at the foundational level. We expect a balanced ratio of researchers, 

educators and professionals from academia and industry, interested in creating professional 

opportunities through education and awareness, and fairly experienced in quantum information 

to be able to drive thoughtful discussions when interacting with the audience as “QIS teachers” 

during workshop sessions, while also sharing their own experiences of learning these concepts. 

We also openly invite any students and early stage learners attending the conference with little 

background in quantum information and computing, expecting you to bring unique perspectives 

to the discussion as you play the role of “QIS learners” during workshop sessions. 
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Karen Jo Matsler 

Assistant Professor, University of Texas Arlington  

and Principal Investigator of Quantum For All, USA 

 

 

Dr. Karen Jo Matsler has been involved with K-12 Education for over 35 years. Most of her time was as a high 

school physics teacher, but she also served as a District K-12 Science Curriculum administrator and a middle 

school teacher. Karen Jo is currently at UT Arlington as a Master Teacher and supervises the UTeach student 

teachers. Her passion is ensuring that all students have access to learn about QISE before they make career 

choices. She is the PI for a NSF funded grant (https://quantumforall.org/) designed to provide professional 

development for high school teachers and student camps for students to help them learn about quantum 

information science and potential QIS career opportunities. As someone who has been a program evaluator 

and provided professional development for over 20 years (nationally and internationally) she has a unique and 

research based approach working with teachers. Karen Jo served as Co-Director for the NSF funded PTRA 

Rural grant (2002-2010), which supported over 1,000 teachers in rural areas by teaching them content in major 

topics such as kinematics, momentum, energy, waves, and electricity. 
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Mariia Mykhailova 

Microsoft 

Mariia Mykhailova is a principal software engineer at Microsoft Quantum, 

focusing on education and developer outreach. Mariia is the author and 

maintainer of the Quantum Katas project – an open-source collection of 

hands-on tutorials and exercises for learning quantum computing using 

Microsoft Quantum Development Kit – and the organizer of the Q# Coding 

Contests series. She is also a part-time lecturer at Northeastern University 

Seattle, teaching “Introduction to Quantum Computing”, and the author of 

the O’Reilly book “Q# Pocket Guide”. 
 

  
 

 
 

Francisca Vasconcelos 

Rhodes Scholar, 
University of Oxford 

Francisca Vasconcelos is a Rhodes Scholar currently pursuing an MSt in 

Philosophy of Physics at the University of Oxford. She received a BS in 

Electrical Engineering, Computer Science, and Physics from MIT in 2020 

and an MSc in Statistical Science from the University of Oxford in 2021. As 

an undergraduate, Francisca performed research at the MIT CSAIL, NASA 

JPL, the MIT Media Lab, Rigetti Computing, the MIT RLE, and Microsoft 

Research Quantum. At the MIT RLE, Francisca spent two years working in 

Professor William Oliver’s Engineering Quantum Systems group on machine 

learning, ionizing radiation effects, and waveguide QED for superconducting 

qubits. In the 2020-21 academic year, Francisca served as the Founding 

Academic Director of the Qubit by Qubit initiative, serving as co-lead 

instructor for a virtual “Introduction to Quantum Computing” course to 

8,000+ students worldwide. Following her time at Oxford, Francisca will 

pursue a PhD in quantum machine learning under Professors Umesh 

Vazirani and Michael Jordan at Berkeley EECS, as an NSF Graduate 

Research fellow. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Olivia Lanes 

IBM 

Dr. Olivia Lanes is a recent PhD graduate in physics from the University of 

Pittsburgh. She did her degree on experimental quantum computing, 

focusing on superconducting qubit read-out and amplification. Currently at 

IBM she works in a duel role as an experimental researcher and as the North 

American Lead for Qiskit and Education. 
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Conrad Haupt 

Master in Quantum Engineering 
student, ETH Zürich 

Conrad J. Haupt is a Master in Quantum Engineering student at ETH 

Zürich, Switzerland. He received the B.Sc. degree (Hons.) in electrical 

engineering (information) (cum laude) in 2017 and the M.Sc. Engineering 

degree (cum laude) in 2021 from the University of the Witwatersrand, 

Johannesburg, South Africa. His 2021 M.Sc. thesis is titled 

“Multidimensional Digital Compression Methods Based on Space-Filling 

Curves”. 

During his first M.Sc., he was a part-time lecturer and head tutor for 

undergraduate electrical engineering courses. He is a member of the WitsQ 

Quantum Computing Team, University of the Witwatersrand. He has 

mentored numerous undergraduate teams for competitions in super-

computing and data-science hosted by the Council for Scientific and 

Industrial Research (CSIR), South Africa. Through the Wits University and 

IBM Research partnership, he has organized and contributed to numerous 

quantum computing events in South Africa and globally, including the 2019 

Wits and IBM Quantum Computing Summer School and the IBM 

Quantum Challenge Africa 2021. His research interests include low-level 

software optimization, data-intensive computing, quantum computing, and 

quantum technology education in Africa. 
 
 

 
 
 

Maëva Ghonda 

IEEE Chair, Quantum 
Computing Education for 
Workforce Development 

Program 

Maëva Ghonda is the chair of the Quantum AI Institute and the editor-in-

chief of the IEEE quantum computing newsletter. As a sustainability scientist, 

her work is centered on technological innovations that tackle climate change, 

particularly: quantum computing, artificial intelligence, and machine 

learning. 

Prior to her transition to quantum computing, as the vice president and 

managing director of the mobility industry business of BayStreet Research, 

she was responsible for the global growth of the company’s product portfolio 

used by industry leaders, such as Samsung. Before BSR, she worked at 

Motorola Mobility where she specialized in corporate strategy and 

competitive intelligence. She also previously worked at John Hancock, a 

financial services and insurance company, where she specialized in 

cybersecurity risk management. 

Maëva’s passion for quantum computing was ignited while working as Joint 

Quantum Institute Scholar. Maëva Ghonda is the chair of the flagship 

Quantum Computing Certificate Education Program for Workforce 

Development and the Quantum Executive Interview Series, both quantum 

computing programs are sponsored by IEEE Quantum and the IEEE 

Standards Association. 
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Alessandro Luongo 

Centre for Quantum Technologies, Singapore 

Kae Nemoto 

National Institute of Informatics, Japan   

  

John Donohue 

University of Waterloo, Canada 

Devon Christman 

University of California Santa Barbara, USA 

  

Mark Hannum 

K-12 Programs Manager, American 
Association of Physics Teachers, USA 

Özlem Salehi 

Institute of Theoretical and Applied Informatics, 
Polish Academy of Sciences, Poland 

  

Akashnarayanan B 

QWorld, India                                                

 

FEATURED SPEAKERS 
IEEE Quantum Education Workshop 

 

4 



                         

 

 

 

 

 

 

 

Session 1 : K-12 

10:45   -  12:15  UTC-6 

Chairperson:  Emily Edwards, University of Illinois at Urbana-Champaign 

Time Title Speaker 

10:45-11:10 UTC-6 

11:45-12:10 UTC-5 
Re-engineering Curriculum in K-12 

Karen Jo Matsler 

Assistant Professor, University of Texas Arlington and 

Principal Investigator of Quantum For All, USA 

11:10-11:15 UTC-6 

13:10-13:15 UTC-4 

Quantum Computing Education for Workforce  

Development Program 

Maëva Ghonda 

IEEE Chair, Quantum Computing Education for Workforce 

Development Program  

11:20-11:35 UTC-6 

13:20-13:35 UTC-4 

High School Teacher Professional Development to Build Capacity 

and Pathways for Students to The Next Quantum Workforce 

Mark Hannum 

K-12 Programs Manager, American Association of Physics 

Teachers, USA 

11:40-11:55 UTC-6 

13:40-13:55 UTC-4 
Teaching Quantum to High-School Students and Teachers 

John Donohue 

University of Waterloo, Canada 

12:00-12:15 UTC-6 

14:00-14:15 UTC-4 

Superposition with Sporks: Introducing Quantum Superposition in a 

3rd Grade Classroom 

Devon Christman 

University of California Santa Barbara, USA 

 

Session 2 : Community 

13:00  -  14:30  UTC-6 

Chairperson: Erik DeBenedictis, Zettaflops, LLC 

Time Title Speaker 

13:00-13:15 UTC-6 

00:30-00:45 UTC+5:30 

  

Educational Material Development for Quantum Annealing 

Akashnarayanan B 

QWorld, India 

13:20-13:35 UTC-6 

21:20-21:35 UTC+2 

A Computer Science-Oriented Approach to Introduce Quantum 

Computing to a New Audience 

Özlem Salehi 

Institute of Theoretical and Applied Informatics, Polish 

Academy of Sciences, Poland 

13:35-13:50 UTC-6 Discussion Workshop Organizers 

13:55-14:10 UTC-6 

21:55-22:10 UTC+2 
Growing the Quantum Computing Community in Africa 

Conrad Haupt 

ETH Zurich, Zürich, Switzerland 

14:15-14:30 UTC-6 

21:15-21:30 UTC+1 

Lessons learned from teaching a year-long global, virtual introduction 

to quantum computing 

Francisca Vasconcelos 

Rhodes Scholar, University of Oxford, UK 

 

Session 3 : Industry and University 

15:15   -  16:45  UTC-6 

Chairperson:  Joanna Ptasinski, Naval Information Warfare Center 

Time Title Speaker 

15:15-15:30 UTC-6 

17:15-17:30 UTC-4 

Overview of Educational IBM Quantum Offerings, from Quantum 

Enthusiast to Experts  

Olivia Lanes 

IBM, USA 

15:35-15:50 UTC-6 

14:35-14:50 UTC-7 

The Quantum Katas: Learn Quantum Computing using Programming 

Exercises with Feedback 

Mariia Mykhailova 

Microsoft, USA 

15:50-16:05 UTC-6 Discussion Workshop Organizers 

16:10-16:25 UTC-6 

07:10-07:25 UTC+9 

Q-LEAP Education Project: Challenges with the development of the 

nationwide platform for quantum technology education 

Kae Nemoto 

National Institute of Informatics, Japan 

16:30-16:45 UTC-6 

06:30-06:45 UTC+8 
The quantumalgorithms.org project 

Alessandro Luongo 

Centre for Quantum Technologies, Singapore 
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10:45 - 16:45  UTC-6 SCHEDULE  
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10:45-11:10 UTC-6 
  

Re-Engineering Curriculum  in K-12 
 

The National Quantum Initiative was designed to support the 
development of quantum information science (QIS) workforce 
pipelines. These national efforts are vital to our national 
industrial growth and security in an increasingly competitive 
global quantum landscape, but there are many challenges. 
These challenges include the need to increase public 
awareness and create opportunities for K-12 students and 
teachers to understand the importance of QIS, especially when 
there are so many other educational priorities. The Quantum 
for All project, funded by NSF, is addressing K-12 challenges 
by focusing on re-engineering STEM curriculum in order to 
provide QIS content and age appropriate resources for high 
school teachers to use in the classroom.  This presentation will 
highlight the challenges and successes of developing effective 
QIS methodologies for all K-12 students, the future workforce. 
 

Keynote Speaker & Author: Karen Jo Matsler 

Assistant Professor, University of Texas Arlington and 
Principal Investigator of Quantum For All, USA 
 

 

11:10-11:15 UTC-6 
 

Quantum Computing Education for Workforce  
Development Program 
 
Speaker: Maëva Ghonda 
 
IEEE Chair, Quantum Computing Education for Workforce 
Development Program 

 

 

11:20-11:35 UTC-6 
  

High School Teacher Professional Development to 
Build Capacity and Pathways for Students to The 
Next Quantum Workforce 
 

Introducing Math, Computer Science, and Physics Teachers to 
QIS topics is the first step to building the next quantum 
workforce. By learning how to integrate these exciting new 
topics into their existing course, teachers can keep their content 
current and inspire all of their students to see a future working 
with QIS. This session will outline the structure and content of 
the Professional Development that AAPT has been 
implementing over the last 12 months online and in person. 
These workshops make significant use of the IBM Qiskit 
system and Jupyter notebooks to guide participant teachers 
through tutorials on fundamental quantum mechanics and 
quantum computing.    
 
Speaker & Author: Mark Hannum  

K-12 Programs Manager, American Association of Physics 
Teachers, USA 

 

 

 

 

 

 

 

 

 

 

 

 
11:40-11:55 UTC-6 
  

Teaching Quantum to High-School Students and 
Teachers 
 

Helping students understand and appreciate the potential of 
quantum information science (QIS) in late high-school, as they 
make decisions about their college and university career, is an 
essential part of building the quantum workforce. While many 
resources exist for keen students to discover QIS, many more 
students are never exposed to the field or given opportunities 
to explore their interests. To provide more equitable access to 
introductory QIS education, it is important to involve not just 
academics and industry, but also high-school educators who 
can reach students more efficiently.  
In this talk, we will outline the quantum education efforts from 
the Institute for Quantum Computing, specifically a two-week 
enrichment workshop for high-achieving students and a 
professional development workshop for high-school teachers, 
which have been run for 14 and 6 years, respectively. We will 
discuss how learning objectives and presentation methods 
differ between the two audiences, including how they have 
been run virtually during the COVID-19 pandemic. We will also 
share participant feedback, highlighting which activities and 
lessons resonate most with each audience. 
 

Authors: John Donohue, University of Waterloo, Canada 
Martin Laforest,  ACET Banque Nationale, Canada 
 
Speaker: John Donohue 

University of Waterloo, Canada 

 

12:00-12:15  UTC-6 
  

Superposition With Sporks: Introducing Quantum 
Superposition In A 3rd Grade Classroom 
 

To understand the inner workings of quantum computers one 
needs both a deep understanding of computer science and 
quantum mechanics. Concepts such as reversibility, 
entanglement, measurement disturbing state, and 
superposition are fundamental building blocks for a well-
developed understanding of quantum computing. Our team 
created a series of hands-on activities designed to introduce 
quantum concepts to 3rd-8th grade students. These activities 
aim to introduce such concepts at a level that is accessible for 
young learners rather than teaching the specifics of quantum 
mechanics which is too technical and advanced for a general 
audience. By engaging students in activities that loosely 
connect to quantum computing through their already existing 
knowledge of everyday phenomena we can begin to build a 
student’s tolerance for ambiguity in science and prompt them 
to think and reason in the same way as scientists who study 
quantum computers do. This talk highlights the iterative 
development, implementation, and findings from one of our 
activities which introduced the idea of quantum superposition 
through the analogy of a spork in a large, urban, 3rd grade 
classroom in the United States. 

 

SESSION 1: K-12 

 
THURSDAY, 21st OCTOBER 2021  10:45  - 12:15  UTC-6 

 

Authors: Devon Christman, University of California Santa 
Barbara, USA 
Danielle Harlow, University of California Santa Barbara, USA 
Diana Franklin, University of Chicago, United States 
Jen Palmer Hellige, University of Chicago, United States 
Randall H. Landsberg, University of Chicago, United States 
Elizabeth Lehman, University of Chicago, United States 
 

Speaker: Devon Christman 

University of California Santa Barbara, USA 

Chairperson: Emily Edwards, University of Illinois at Urbana-Champaign  
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13:00-13:15 UTC-6 
  

Educational Material Development for Quantum 
Annealing 
 

With the advent of commercially available quantum annealers 
and the open-source Ocean SDK provided by D-Wave, 
quantum annealing is becoming more prevalent for solving 
combinatorial optimization problems. However, there is lack of 
introductory materials for learning to model and solve these 
problems using quantum annealing. 
 
We are working on developing an open-source educational 
material targeted at early-stage learners with the only 
prerequisites of basic linear algebra and Python. Thereby, this 
material will benefit equally audiences from diverse 
backgrounds, including students, researchers and 
professionals. The material is in the form of Jupyter notebooks 
consisting of theory followed by coding tasks providing learners 
with a platform to test the demonstrated activities while 
simultaneously allowing the space for experimenting with the 
models. IPyWidgets are incorporated wherever possible to 
foster an active learning experience. 
 
Within the material, we make a gradual shift from the classical 
to the quantum realm, which is important from a pedagogical 
standpoint. After a brief discussion about combinatorial 
optimization problems, the learners are introduced to the 
QUBO and Ising formulations and the process to encode and 
solve them on D-Wave's quantum annealers using Ocean SDK. 
Quantum annealing is purposefully introduced later on in the 
material at a stage where the learners are already familiar with 
the formulations and feel comfortable coding them using Ocean 
SDK. 
 
The developed material can be used as a stand-alone resource 
for self-learning or for conducting introductory workshops and 
is also suitable to be incorporated as part of an undergraduate 
or graduate course. 
 

Authors:  Akashnarayanan B , QWorld, India                  

Paul Joseph Robin, St. Stephen's College, QWorld, India 

Sabah Ud Din Ahmad, National University of Sciences & 

Technology, QWorld, Pakistan                                     

Sourabh Nutakki, PES University, QWorld, India          

Özlem Salehi, Institute of Theoretical and Applied Informatics 

of the Polish Academy of Sciences, QWorld, Poland 

 
Speaker: Akashnarayanan B  

QWorld, India 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
13:20-13:35 UTC-6 
 

A Computer Science-Oriented Approach to 
Introduce Quantum Computing to a new audience 
 
Contribution: In this study, an alternative educational approach 

for introducing quantum computing to a wider audience is 

highlighted. The proposed methodology considers quantum 

computing as a generalized probability theory rather than a field 

emanating from physics and utilizes quantum programming as 

an educational tool to reinforce the learning process.  

 

Background: Quantum computing is a topic mainly rooted in 

physics, and it has been gaining rapid popularity in recent 

years. A need for extending the educational reach to groups 

outside of physics has also been becoming a necessity.  

Intended outcomes: This study aims to inform academics and 

organizations interested in introducing quantum computing to a 

diverse group of participants on an educational approach. It is 

intended that the proposed methodology would facilitate people 

from diverse backgrounds to enter the field.  

 

Application design: The introductory quantum physics content 

is bypassed and the quantum computing concepts are 

introduced through linear algebra instead. Quantum 

programming tasks are prepared in line with the content. 

Pre/post-test design method and Likert scale satisfaction 

surveys are utilized to measure knowledge acquisition and to 

evaluate the perception of the learning process by the 

participants.  

 

Findings: Conducted pre/post-test design survey shows that 

there is a statistically significant increase in the basic 

knowledge levels of the participants on quantum computing 

concepts. Furthermore, no significant difference in the gain 

scores is observed between the participants from different 

STEM-related educational backgrounds. The majority of the 

participants were satisfied and provided positive feedback.  

Authors: Özlem Salehi, Institute of Theoretical and Applied 

Informatics, Polish Academy of Sciences, Poland               

Zeki Seskir, METU, Turkey                                                   

İlknur Tepe, QWorld, Turkey 

 

Speaker: Özlem Salehi 

Institute of Theoretical and Applied Informatics, Polish 
Academy of Sciences, Poland 

 

 

13:35-13:50 UTC-6 
  

Discussion Activity hosted by the Workshop 
Organizers 
 

 
 
 

SESSION 2 : Community 

 
THURSDAY, 21st OCTOBER 2021  13:00  - 14:30  UTC-6 

 
Chairperson: Erik DeBenedictis, Zettaflops, LLC 
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13:55-14:10 UTC-6 
 

Growing the Quantum Computing Community in 
Africa 
 

As the quantum technology industry has grown over the past 
two decades, the demand for talented and appropriately trained 
engineers, scientists, and technicians has increased. However, 
graduate level quantum education alone does not necessarily 
translate into the sustainable communities of practice vital to 
the growth and support of the field and the future quantum-
industry. 
 
Given the large projected growth and cultural diversity in Africa, 
it is likely that African involvement in the future of quantum 
technology will be significant. We are actively developing and 
hosting educational events and content, with a focus on the 
African context, to ensure the continent is best prepared for this 
future. 
 
We cover some lessons and strategies learnt in delivering a 
summer school, workshops, and an international online 
challenge, as well as an undergraduate quantum computing 
course. The nature of these activities requires tailored 
educational content, and slightly different structures, to ensure 
their ultimate goals are achieved. Whether it is academic, 
social, or financial; the development of quantum educational 
resources must incorporate students' individual contexts into 
the learning medium. 
 
Over the past two years, we have learnt and adjusted our 
approach for developing and delivering quantum educational 
content. Though there is still more to learn, specifically when it 
comes to access and educational support, the knowledge 
gained through this process is allowing us to better access the 
seeds of quantum technology communities in Africa. 
 

Authors: Conrad Haupt, ETH Zurich, Zürich, Switzerland 
Ken Nixon, University of the Witwatersrand, Johannesburg, 
South Africa 

Speaker: Conrad Haupt 

ETH Zurich, Zürich, Switzerland 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
14:15-14:30  UTC-6 
  

Lessons learned from teaching a year-long 
Global, Virtual Introduction to Quantum     
Computing 
 

In fall 2020, amidst the COVID-19 pandemic, schools 
transitioned to virtual education, exacerbating prior STEM 
education disparities  and creating a need for exciting online 
content. Qubit by Qubit, a nonprofit quantum education 
initiative, aimed to address these challenges by offering a 
global, virtual "Introduction to Quantum Computing" course, 
sponsored by IBM Quantum. Over an academic year, we 
introduced 8,000+ students to the foundations of quantum 
computation, including topics ranging from the basics of vectors 
to Qiskit programming to Grover's search algorithm. The only 
prerequisite for the course was high school level geometry.   

We aimed not only to train the future diverse quantum 
workforce, but more generally to increase student proficiency 
in fundamental STEM subjects -- such as linear algebra, 
probability, and coding -- which are generally not taught at the 
high school level, but are crucial for collegiate STEM degrees. 
In this talk, we will describe the curricular thought process and 
design choices that went into offering this first-of-a-kind course. 
We will further discuss how these choices affected student 
learning and overall reflections on the course. Finally, we will 
discuss the interdisciplinary nature of quantum 
computation/information and why it presents an exciting new 
opportunity to increase youth interest in and engagement with 
STEM. 

 

Speaker & Author: Francisca Vasconcelos 

Rhodes Scholar, University of Oxford, UK 

 

 

SESSION 2 : Community 

 
THURSDAY, 21st OCTOBER 2021  13:00  - 14:30  UTC-6 

 
Chairperson: Erik DeBenedictis, Zettaflops, LLC 
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15:15-15:30 UTC-6 
  

Overview of Educational IBM Quantum Offerings, 
from Quantum Enthusiast to Experts 
 

In 2016 IBM was the first to put a quantum computer on the 
cloud, free for anyone to use, and has focused its efforts since 
then on lowering the barrier for Quantum Information 
Education. IBM Quantum offers a variety of educational 
programs for both individual and cohort-based learners, 
including summer schools, textbook chapters, youtube videos 
and more. Now, we are aiming to provide not only introductory 
material, but intermediate and advanced educational content 
for professionals and students. We are passionate about 
education for education's sake, and creating a strong and 
welcoming community for all of our learners. 
 

Speaker & Author: Olivia Lanes 

IBM, USA 
 

 

15:35-15:50 UTC-6 
 

The Quantum Katas: Learn Quantum Computing 
Using Programming Exercises With Feedback 
 

The Quantum Katas project has been designed to bridge the 
gap between the theoretical quantum computing knowledge 
and the ability to apply it to solving real-world problems. Each 
kata is a sequence of programming exercises that walk the 
learner through one or several closely related topics in quantum 
computing. The learner turns to the kata once they have studied 
the theory on this topic, to internalize their new knowledge. 
Each exercise requires writing a fragment of code in Q# - a 
quantum programming language included in the Microsoft 
Quantum Development Kit. Most importantly, each kata 
includes a testing framework that provides immediate feedback 
for the attempted solutions, allowing the learner to identify their 
problems and to fix them even without access to an instructor. 
This makes the project beneficial both for instructor-led studies 
and for self-learning. 
The Quantum Katas are an open-source project available at 
https://github.com/microsoft/QuantumKatas. 
In this talk I will showcase the Quantum Katas and share our 
experience using them in a variety of learning environments, 
from guided university courses to workshops and study groups 
to self-paced learning. 
 

Speaker & Author: Mariia Mykhailova 

Microsoft, USA 

 

 

 

 
15:50-16:05 UTC-6 
  

Discussion Activity hosted by the Workshop 
Organizers 
 
 

 

 

 

 

 

 

 
 
16:10-16:25 UTC-6 
  

Q-LEAP Education Project: Challenges with the 
development of the nationwide platform for 
quantum technology education 

The main goal of our Q-LEAP Education Project is to establish 
the platform to teach quantum technology. This platform is an 
online-based system to standardize the quality of teaching 
materials for quantum technology from theory to experiment 
and from mathematics to engineering, as well as to support the 
educational developments. At the levels of undergraduate and 
graduate courses, during the first year of the development, we 
have identified a number of challenges we face building such a 
platform. In this talk, I introduce the challenges and our possible 
solutions to them. 

Speaker & Author: Kae Nemoto 

National Institute of Informatics, Japan 

 

16:30-16:45  UTC-6 
  

The quantumalgorithms.org Project 
 

Quantumalgorithms.org (https://quantumalgorithms.org) is an 
open-source book on quantum computation with two purposes. 
First, it aims to close the gap between the usual introductory 
course in quantum computing and the state-of-the-art research 
papers. Secondly, it aspires to be the up-to-date, go-to 
reference for lemmas, theorems, and algorithms needed by 
quantum algorithm researchers and quantum software 
developers. 

Today the book focuses on quantum machine learning and 
touches topics like quantum algorithms for Monte Carlo, lower 
bound techniques, and numerical experiments on real 
datasets. A conspicuous appendix also covers from error 
propagation to the foundation of linear algebra needed to 
understand quantum algorithms from a computer science 
perspective. 

The project is constantly growing. We are supported by the 
Unitary Fund (https://unitary.fund) and the Centre for Quantum 
Technologies (https://www.quantumlah.org). These lecture 
notes have already been used as teaching material for two 
different courses at Politecnico di Milano. Recently, we hosted 
five students from the mentorship program of the Quantum 
Open Source Foundation. Interested students are encouraged 
to engage with the core team of the open-source project if they 
want to contribute.  

Authors: Alessandro Luongo, CQT, Singapore 
Armando Bellante, Politecnico di Milano, Italy 
 
Speaker: Alessandro Luongo 

Centre for Quantum Technologies, Singapore 

 

SESSION 3 : Industry & University 

 
THURSDAY, 21st OCTOBER 2021  15:15  - 16:45  UTC-6 

 
Chairperson: Joanna Ptasinski, Naval Information Warfare Center 
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IEEE Quantum Education Workshop 

THURSDAY, 21st OCTOBER 2021 | 10:45  - 16:45  UTC-6 

 

This forum will focus on addressing key pedagogical 

insights for integrating basic quantum information 

concepts with the current STEM education curriculum and 

support future generations of quantum educators and 

academicians. 
 

Visit  https://ed.quantum.ieee.org/qweek21-workshop/ for updates 

Workshop Organizers 

 

Samanvay Sharma, Keio University, Japan 

Lia Yeh, Oxford University, UK 

Richard Kienhoefer, University of Nevada Reno, USA 

Alberto Maldonado Romo, Instituto Politécnico Nacional, Mexico 

Kevin Jofroit Joven Noriega, Universidad del Valle,Colombia 

Praveen Jayakumar, Indian Institute of Science, India 

Jayanti Singh, Rashtriya Raksha University, India 

 

 

 

 

 

 

Developing Effective Methodologies to Teach Quantum Information Science 

to Early-Stage Learners 

Attendees Guide  

 

To get access to the Virtual Conference Platform, QCE21 attendees must be duly registered. 

QCE21 Registration provides Digital Access to IEEE Quantum Week Oct 17-22, 2021 as well as 

On-Demand Access to all recorded events until the end of December 2021. QCE21 Registration 

includes all program components including all exhibit sessions, keynote presentations, 

workshops, tutorials, panels, technical paper tracks, poster and Birds-of-a-Feather sessions with 

over 320 hours of programming in the realm of quantum computing and engineering.  

 

Register Now 
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ABOUT 
IEEE Quantum Week October 17–22, 2021 

 

IEEE Quantum Week — the IEEE International Conference on Quantum Computing and 

Engineering (QCE) — is bridging the gap between the science of quantum computing and the 

development of an industry surrounding it scheduled from October 17th, 2021 – October 22nd, 

2021. This is a multidisciplinary quantum computing and engineering venue that gives attendees 

the unique opportunity to discuss challenges and opportunities with quantum researchers, 

scientists, engineers, entrepreneurs, developers, students, practitioners, educators, programmers, 

and newcomers.  

Attendees from 224 companies, 138 universities and 27 government labs from 

43 countries are participating in QCE 21 

 

IEEE Quantum Education interest group within the IEEE Quantum Initiative hosts regular 

activities like monthly virtual meetings, currently WebEx consisting of talks for which abstracts are 

approved by a program committee, on best practices for quantum education, including teaching 

methods, educational tools, experience, etc., targeting educational levels ranging from K-12 to 

post graduate and degree programs through night school. These workshop/s and discussions 

provide methodologies to early adopting STEM instructors and curriculum developers in quantum 

information science. Crucially, this serves to motivate the need for quantum education, identify 

the translation from building essential skills to real world applications, and give valuable 

perspectives on how to learn quantum science from professionals in the quantum community. 
 

IEEE Quantum Education -  Program Committee 

Erik DeBenedictis 

Terrill Frantz 

Scott Koziol 

Bruce Kraemer 

Brian La Cour 

Yolanda Lozano 

Mark Newburn 

Laur Nita 

Joanna Ptasinski 

Lia Yeh 

Terence Martinez, IEEE program director 
 

IEEE Quantum Education interest group is managed through a mailing list which anyone can join 

by emailing the administrators t.c.martinez@ieee.org or erikdebenedictis@gmail.com to request 

an invitation. 

____________________________________________________________________________ 
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Register Now 
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https://ed.quantum.ieee.org/
t.c.martinez@ieee.org
erikdebenedictis@gmail.com
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