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•A key strength of our Biomedical Engineering degree is the practical work that 
our students experience throughout their modules

•Electronics lab-based work involves: 
•Programming microcontrollers/computers (e.g. Arduino and Raspberry Pi)
•Electronic components such as servos and sensors
•3D modelling and printing
•Programming (e.g. Python and MATLAB)
•Group project work

•These labs provide students with the skills needed in other modules, in 
placements, and in their final year projects  

•Use of industry standard tools (e.g. Matlab and Fusion 360) gives the students 
an advantage in the workplace
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Background



•Although we were already updating our courses to use more digitally-based 
processes, the pandemic accelerated the need for this update

•How could students acquire the same skills, demonstrate the same learning 
outcomes, and receive the same high quality student experience?

•A new method of delivering modules was needed to overcome the effects of the 
pandemic, including:

•Students in multiple locations (local, other UK and abroad)
•Social distancing preventing sharing of equipment 
•Staff not being able to directly interact with student’s circuits and systems
•Disruption to classes from quarantine periods or COVID outbreaks
•Limited access to laboratories and equipment due to lockdowns
•Requirements to clean lab and equipment between classes 
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Background



•Create standardized labs-in-a-box kits for Biomedical Engineering modules.
• Simplify the development and maintenance process for lab equipment
• Ensure that each student (on Campus or remote) has a similar experience
• Allow kits to be re-used across modules

•Develop an integrated set of teaching resources, including Tutorial Sheets, 
Advice Notes and Getting Started guides

• Using these kits in conjunction with the resources would deliver the practical learning 
outcomes and assessment of the module

•Set up interactive Online Tutorial Sessions, optional Catch-up and Support 
Sessions (including group or individual Breakout Rooms)

• Many opportunities for teaching, support and encouragement
• Regular feedback to individuals and groups (both interactively and off-line)
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Aims for our digital lab processes 



•Enable students to manage their learning schedule according to need
• Learning at their own pace and at times which suited them best
• Online sessions supporting and encouraging completion of the required tasks

•Respond to students needs in real-time
• Listening to students throughout the module
• Adapting session contents, delivery, and support
• Providing additional components and booster kits to overcome any limitations found

•Evolve traditional laboratory-based approach into engaging online sessions
• Maintaining a friendly ‘face-to-face’ feeling during sessions
• Assessing the transferability of this approach to support future face-to-face teaching
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Aims



Academic-led activity Pre-pandemic Socially-distanced Lockdown
Teaching delivery Class based, with students 

working closely together in a 
full lab.

Reduced class sizes, classes 
repeated with fewer students 
per class.

Online classes, ith students 
working individually or 
within established bubbles.
Main room sessions with 
group breakouts.

Teaching notes Traditional lab worksheets 
provided in class then copied 
to online resources 
(Blackboard) for reference.

Detailed notes provided 
online before session with 
hardcopy only on request.

Detailed notes provided fully 
online. Notes adapted and 
enhanced to support 
group/individual remote 
learning.

Teaching schedule Ideally, activity completed 
during class.
Opportunity to come into the 
lab at other times.

Activity completed during 
class.
Access to lab limited at other 
times.

Student completes task 
according to own schedule 
(set end date).
Class time used for 
discussion and support. 
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A changing view of practicals



Technical activity Pre-pandemic Socially-distanced Lockdown
Equipment Equipment issued to groups 

during practical and taken 
back in.

Kits issued per student at 
start of course.

Kits and booster packs sent 
to students.

Technical advice Limited documentation on 
equipment.
Advice provided during 
sessions.

Online ‘getting started’ and 
advice notes for kits.
Further advice provided 
during sessions.

Online ‘getting started’ and 
advice notes for kits.
FAQ developed.
Online ‘getting started’ 
demonstrations.

Class support In class troubleshooting.
Offline equipment 
maintenance.

In class troubleshooting.
On-demand replacement of 
kits and component.

Online troubleshooting via 
breakout rooms during 
timetabled sessions.
Non-timetabled  remote 
troubleshooting sessions, if 
needed.
On-demand replacement of 
kits and component.
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A changing view of practicals



• Arduino Kit
• Off-the-shelf Elegoo Arduino starter kit + 

Roboface peripheral
• Arduino IDE software (download)

• Dynamixel Kit
• An intelligent servo motor with components 

to allow control via a computer 
• Matlab software (download) + standard 

interface example scripts + plastic rods
• Raspberry Pi Kit

• Raspberry Pi 3B+ with standard camera 
and case

• Off-the-shelf CamJam development kit
• Deployment in the wild kit

• Bird table and accessories
• Power pack and extra components needed 

for Bird-Cam design challenge
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Examples of kits



•Overwhelmingly positive response 
from students

• More independence in setting pace 
and taking responsibility for learning

• Chance to review lab work and ‘play’ 
with kits

• Good level of support when needed
•Preference is for a blended 
approach

• Online or face-to-face problem setting 
session

• Face-to-face problem solving sessions
• Online practical/catch-up sessions
• Ad-hoc online troubleshooting sessions
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Student feedback 



•The shift to remote learning has impacted the delivery of practical classes
•However, remote practical labs and distributed group projects are possible

• Preparation (as always) is key
•We have learned to provide better kits and online support material

• Focussing on the perspective of the remote learner
• Using feedback from students

•The online experience can enhance and augment traditional face-face classes
• Supports individualised and group learning
• More interaction with traditionally ‘quiet’ students
• Breakout rooms are easier to set up and use

•But traditional labs will still be needed
• Students like face-face labs
• Some equipment is too large/expensive/dangerous to give out to each student
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Conclusions


