
 

 

Virtual Global Classroom / COIL Design Framework: 

“The Internet of Things” 
 

Hochschule Osnabrück, University at Albany 
Departments: Engineering and Computer Science (HSOS), Electrical and Computer Engineering 

(UAlbany) 

Short Course 
Description 

Understanding the building blocks of IoT systems and the underlying 
technologies that drive their revolution. Applying ML to address different 
requirements related to signal processing, communication, and control. Getting 
experimental and simulation experience while developing IoT systems and ML 
models using state-of-the-art platforms; WiPy from Pycom and Coral Dev 
Board/USB Accelerator.  

Main Purpose Intercultural experience / Topic related case work or research task / Meta-competence 
 
- Intercultural experience 
- Topic related case work or research task 
- Meta-competence (e.g., virtual collaboration, project management) 

Curriculum allocation 

Modules (in which 
project is embedded) 

HS Osnabrück: Internet of Things   
UAlbany: Engineering Technologies: Intelligent Internet of Things 

Teaching period HS Osnabrueck: Spring semester (Apr-
July) 

UAlbany: Spring term (Feb-May) 

Student 
population 

Undergraduates (BA) / Graduates (Master) / Post-graduates / Other 
 
HS Osnabrück: Undergraduates (Y1, Y2, Y3, Y4) 
UAlbany: Graduates (Y1, Y2)/ Other (Visiting Students) 

Student 
admission 

Voluntary 
YES 

Mandatory 
NO 

By application 
NO 

Other 
NO 

Curriculum 
match  

Required YES/NO  
YES 

YES, same area / No, interdisciplinary 
YES, same area 

Grading / 
Recognition 

Separate or joint grading / Credits for? 
Separate grading 
Credits will be awarded for the whole course 

Certificate YES/NO 
NO 

ECTS / US credit 5 ECTS  

Student collaboration  

Main interaction 
model 

Synchronous:  
main event(s) LIVE. (please incl. dates and times), e.g. 
lecture, group work, result presentations 
 
23.03.21: Introduction, icebreaker 
activity, Lecture: Introduction to IoT 

Asynchronous:  
Selected touch points such as kick-off, coaching, 
feedback 
 
 Group work, planning and 

realization of exercises 



 

 

and the M5 Stack, Intro to Smart 
Watch / Smart Home exercise  
 
13.04.21 Quiz: on IoT, M5 Stack, 
Arduino, ESP32 Smart Watch exercise 
part 1, Introduction to smart watch 
part 2 
 
20.04.21 Lecture: Machine Learning 
(ML) for IoT, the second part of the 
Smart Watch exercise, Introduction to 
road condition exercise 
 
27.04.21 Osnabrück students present 
their IoT projects/ products, UAlbany 
Students and Instructor will provide 
feedback, The road condition 
monitoring exercise 
 
11.05.21 UAlbany student will do the 
final presentation on their ML projects, 
Osnabrück students and instructors will 
provide feedback  

 Self paced preparation of 
student groups 

 Both sub groups write a 
protocol of carrying out the 
examples remotely and 
exchange it asynchronously. 

 Develop own product/service 
ideas according to the different 
application fields 

 

Project schedule Planning period 
09/20 – 02/21 

Start / Kick Off 
04/04/21 

End 
11/05/21 

Total duration  
6 WEEKS 

Pre-requisites None / Content of specific course / Specialization or major in FIELD / Other? e.g. work experience 
 
UAlbany: Basic knowledge about signals and systems, familiarity with linear 
algebra, multivariable calculus, optimization, programming skills 
HS Osnabrück: basic programming skills 

Deliverables e.g.: Attendance in live sessions, reflection paper, project report, presentation etc. 
Attendance live, Project work as described under “main interaction model” 

Team set-up Total number of students:  
14 (8 HS Osnabrück/6 UAlbany) 
 

Local teams of X students / 
Mixed teams of Y students 
joint live sessions/lectures, but local 
teams (2-3) for projects at each 
university  

Student task Please define the specific task students will have to complete, i.e. specific case study/task description: 
 
Both study groups received the same technical components to conduct the 
experiment: microcontrollers and sensors (e.g., heartbeat sensor, GPS module).  
As an introduction to the topic, the students work on site in teams of two on the 
following experiments related of IoT: 
1. fitness smart watch, 2. road condition monitoring exercise: bicycle vibration 
detection, 3. smart home: monitoring of temperature/humidity/movement in 
rooms, 4. watering of indoor plants incl. measurement of solar radiation. 
Through the experiments, the students learn the programming techniques as 
well as how to handle the hardware. They present their results in the joint 



 

 

synchronous events. At the end of the course, students work on freely chosen 
projects and develop own product/service ideas according to the different 
application fields (offline) and present the ideas to their fellow students as a 
virtual “product management” jury (online) with the idea of founding a OS/NY 
joint venture (online). They start implementing a prototype. The projects have to 
be handed in at UAlbany in mid-May, at HS OS in mid-June due to the later start 
of the semester. 

Platforms & 
Software used 

Zoom and MS Teams for lectures and communication 
WiPy, Coral Dev Board, USB Accelerator 

Practice 
partner(s) 

None / Business / Public Institution / NPO/NGO 
None 
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