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Source: https://theconversation.com/five-tips-on-how-to-reinvent-remote-teaching-155389

The pandemic required us to change the way we learn and teach
Teaching, in general, without seeing and listening to students

Lots of asynchronous messages 
through forums, WhatsApp, … 

Source: https://www.epiphan.com/blog/lecture-recording-studio/

Hours and hours of video content preparation

Significant challenges and transformation within a very short time frame



For both students and teachers

• Nearly anytime, anywhere education 

• Regardless of education method, be it 
synchronous or asynchronous


• Several potential advantages: 


• Time savings (e.g., mobility to 
Campus)


• Flexibility to varying learning paces


• More opportunities to multi-tasking 
(e.g., study+work, travel)


• We all became used to this new reality

Status quo change

We all became used to this new reality
Source: https://www.inc.com/business-insider/study-reveals-commute-time-impacts-job-satisfaction.html

Source: https://www.forbes.com/sites/forbesbusinesscouncil/2020/11/18/evaluating-time-management-for-the-automotive-industry/



How can the lessons we learned help improving or even 
transform networking education after the pandemic?



Blessing or curse?

• My experience with inverted classroom, i.e., 
pre-recorded videos + live Q&A sessions


• Students less motivated to content 
exploration


• Low attendance in Q&A classes, mainly 
because did not watch videos previously


• Wrong assumption that it suffices to 
watch the videos (i.e., resistance to 
reading the textbook)


• Complex contents are hard to explain/learn 
without eye content, live annotations,  
heated Q&A, …

Pre-recorded videos Live annotations on slides to explain a mechanism

Source: Slides from Kurose and Ross' networking book



Source: https://viajantecurioso.com.br/rio-de-janeiro/biblioteca-rio-de-janeiro/

Royal Portuguese Reading Cabinet in Rio de Janeiro

The challenge 
of meeting 

excellency in 
networking 

education after 
the pandemic 

+ increasing 
number of topics 
+ new teaching 

methods



Internet + The Network Edge and Core 
Delay, Loss, and Throughput in Packet-Switched Networks 
Protocol Layers and Their Service Models 

Principles of Network Applications 
HTTP 
SMTP, POP, IMAP 
DNS 
Socket Programming 

Introduction and Transport-Layer Services 
Multiplexing and Demultiplexing 
UDP 
Principles of Reliable Data Transfer 
TCP 
Principles of Congestion Control 

Introduction + Virtual Circuit and Datagram Networks 
What’s Inside a Router? 
IP 
Routing Algorithms 
Routing in the Internet (focus on OSPF and BGP) 

Introduction to the Link Layer + Error-Detection and Correction 
Multiple Access Links and Protocols 
Switched Local Area Networks: ARP, Ethernet, VLANs 
MPLS 

Principles of Wireless and Mobile Networks

Best of the two worlds

• Face-to-face classes for 
fundamental & complex topics, 
student engagement and exams


• + Topics that typically that spark 
student curiosity


• Videos + Q&A online classes for 
easy-to-understand topics

Digital meets traditional
Syllabus of the Computer Networks course I teach to CS/CE undergrad.   

based on Computer Networking: A Top-Down Approach - Kurose and Ross  

My personal feeling of complex topics marked in red above



Best of the two worlds

• Face-to-face classes for 
fundamental & complex topics, 
student engagement and exams


• + Topics that typically that spark 
student curiosity


• Videos + Q&A online classes for 
easy-to-understand topics

Digital meets traditional

Source: https://blog.cloudflare.com/october-2021-facebook-outage/



A truly engaging experience

• Work on projects based on 
OpenFlow and P4 to solve 
different networking problems 


• Traffic load balancing, green 
networking-oriented routing, QoE-
oriented routing, network 
telemetry, …


• Deliverables: working prototype, 
technical report/paper and 
presentation → opportunity to 
develop "soft" skills

Project-based learning

Green networking-oriented  
routing with OpenFlow

INT-oriented flow 
monitoring with P4



• Lots of online materials available 
(tutorials, virtual machines, examples, 
etc.) and an active community


• Mechanisms can be designed and 
tested using a single machine


• Assignment preparation and 
development can be very time-
consuming


• Possibility to correlate concepts from 
CS, CE, and other areas

Project-based learning
A truly engaging experience
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