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Introduction
Quantum computing is not a promising future 
anymore but a coming reality. It can speed up the 
computations for drug design, machine learning, 
chemistry, etc. However, it is a double-bladed 
sword, which means it can also threatens existing 
encryption methods.
To mitigate this risk, the U.S. government and NSA 
urge all national security systems to migrate to 
Post-Quantum Cryptography (PQC) by 2035 [1]. As 
industry adapts to these changes,  it is imperative to 
equip the next generation with the skills needed for 
the quantum era. Thus, we conduct this educational 
research to evaluate the most efficient and effective 
approaches to deliver PQC concepts to both 
undergraduate and graduate students.

Statement of the Research Problem
In this study, we assess the effectiveness of active 
learning methods, particularly student-led seminars 
[2], in delivering cutting-edge and interdisciplinary 
education on PQC.

Methods
We design a comparison test with and without 
student-led seminars for both undergraduate and 
graduate students. To assess the impact of active 
learning and student-led seminars and identify areas 
for improvement, we use Kahoot and surveys to 
evaluate learning outcomes and gather feedback 
from students.

Results

Discussion
In this study, we propose an active learning approach 

for teaching both undergraduate and graduate 

students on PQC. We evaluate the effectiveness of our 

approaches in comparison tests and show that active 

learning approaches, such as student-led seminars, 

can be an effective method to deliver PQC to students 

with diverse backgrounds. We have extended this 

effort and received NSF ExLENT Award.  
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Table 2. The evaluation of student's performance in Kahoot quizzes 
(Kahoot scores, the higher the better) under the practice of 
student-led lectures (SLL) and faculty-led lectures (FLL) groups. 
The students’ scores are reported as mean± standard deviation. 
The P-value is used to determine the statistical significance of the 
differences between the studied groups.

Table 3. The evaluation of students’ response time (the lower the 
better), measured in seconds, during Kahoot quizzes under the 
practice of SLL and FLL groups. The students’ response time is 
reported as mean± standard deviation.

Table 5. Semantic evaluation of students’ general comments in 
SLL and FLL groups using DistilBERT model for semantic 
extraction and Chi-square test to assess sentiment differences.

Table 4. P values of Chi-square test for students’ course evaluations 
in SLL and FLL groups for undergraduate and graduate students, 
respectively. 

Table 1.  The overview of our lectures’ structure 
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