
CONVERTING PRACTICAL PHYSICS COURSES TO ONLINE LEARNING

A short introduction:
I have been a Technician for 25 years, 15 of which have 
been at the University of Leeds.

I am the Physics Undergraduate Lab Technician for First 
and Foundation Year Teaching Laboratories and have 
been the Deputy Module Convenor for the various lab 
modules also for the last 6 years.
 
Main responsibilities include setting up, maintaining and 
developing experiments across 6 lab modules a year & lab 
administration 

I am also involved with the Technicians Network 
committee and the Technicians Commitment Steering 
Group and run the University’s technician Twitter account 
(@UoL_Technicians) and I’m also an RSciTech assessor 
for the Science Council.

Angela Beddows
Laboratory Technician
Deputy Module Leader

RSci | MInstP | BSc(Hons)



WHAT WOULD NORMALLY TAKE PLACE IN A TYPICAL YEAR

Foundation Year:
PHYS0040 International Foundation 
Year module: 
(5 credit module)
Usual intake between 30 to 60 

students
Typical course content:
• 5 Experiments

 
LLLC0166 Lifelong Learning Centre 
Module: 
(Mature students, 5 credit module)
Usual intake between 20 to 30 

students
Typical course content:
• 5 Experiments

First Year:
PHYS1060 & PHYS1110 Modules
(Single honours, 2 x 5 credit modules)
Usual intake up to 168 students
Typical course content:
• 16 Experiments (over two 

semesters). Lab notebook submitted 
for all.

• 2 Formal Reports (one per 
semester)

• Group Video Experiment
• Oral Presentation

 
PHYS1260/ PHYS1261 Modules 
(Joint Honours, 5 credit module)
Usual intake between 10 to 20 students 
Typical course content:
• 5 Experiments
• Formal Report



WHAT CHANGES WE MADE

We were asked by the Director of Teaching in September 2020 what we thought the pair 
of us could deliver online for all lab modules in the time we had available.

First Year:
Single honours students
The 2 lab modules combined into one module (PHYS1001) covering 2 semesters.
Intake was 226 students (considerably higher than usual because of the exams fiasco.)
• 8 Experiments – online versions
• 2 Experiments – Face to Face versions if F2F teaching could take place.
• 2 Formal Reports, 1 Group Video Experiment & 1 Oral Presentation (online versions of 

all)

Joint Honours students 
• 3 Experiments (using 3 from the PHYS1001 module) & Formal Report.

Foundation year:
Moved it to the second semester in case the COVID-19 situation improved and the IFY 
students could enter the UK to study face to face. 

4 Experiments (online) which were used for both of the Foundation year modules. Started 
creating online content in August for this as the COVID-19 situation looked grim. 



WHAT WE DID PER EXPERIMENT FOR ONLINE DELIVERY:

Though we looked at many ways of producing content via online sites/programmes we 
decided to work within the Microsoft365 suite of programmes as each student has free 
access to those through their University login. 

So per experiment created the following:

• an information Video. 

• An enhanced lab experiment script 
• also supporting instructions on how to use MS Excel for specific things.

• A Datafile with experimental data which was either an MS Excel file or a video which 
they could take their own data from.

And also:

• A Q&A session on MS Teams where we could interact live with the students. 

• Students submit their lab notebook digitally via Turnitin. 



INFORMATION VIDEOS CONTENT:

The Information videos we made usually contained the following sorts of things:

• Introduction to the experiment including a brief bit of the history behind it.

• Detailed theory

• Extensive explanation/demonstration on how the apparatus is used & how they would 

normally obtain data in the lab. 

• What to do with the data, explanation of the equations used.

• How to use MS Excel or Origin to analyze the data.

• Hints and tips on what they should ideally include in their write up.

• The videos were either filmed either by ourselves or with help from Media Services.

• Videos uploaded to MS Stream, with accurate subtitles which were searchable.

• Demonstrators helped us out by doing some of the presenting.



EXPERIMENT DATA VIDEOS CONTENT:

For example, the Latent Heat of 
Vaporization of Liquid Nitrogen experiment 
the experimental data was given differently 
here.

Instead of giving them the data we made a 
video showing all the rates of evolution of 
gas at different current levels like they 
would observe in the lab. They had to take 
their own readings from the video. 

As the gas evolved into the measuring 
cylinder they had to decide themselves 
where to take the timings from and what 
volume they wanted to use. They could 
pause the video to take a reading off the in 
view timer.



ANIMATED CONTENT

Sometimes it wasn’t always clear what from 
the filming what was going on so I 

sometimes made additional animated videos 
as I have sketched all the equipment in 3D

An example is here to shows how the GM 
tube arm moves in relation to the angle the 

Sodium Chloride crystal in the centre moves.



LAB SCRIPT CONTENT:

The enhanced lab script usually contained the following sorts of things:

• Aims and Objectives

• Risk Assessment

• Introduction to the experiment, details of the equation used. 

• Detailed information on the apparatus and how it is used (to complement what was  

covered in the video)

• Detailed procedure tailored to the online version.

• How to undertake the Data Analysis

• Hints and tips on what they should include their write up.

• Detailed information on how to use MS Excel or Origin to analyze the data (if 

required) such as using LINEST or Gaussian distribution.



LAB SCRIPT CONTENT:



LAB SCRIPT CONTENT:



CHALLENGES:

• Neither of us had any experience in making videos/using video software. I also had to 
teach myself how to use MS Teams, MS Stream, Turnitin for marking, MS PowerPoint 
(for this presentation) and Windows Moviemaker/Corel Videostudio.

• Initially thinking the students were computer literate, turns out they weren’t. We gave 
further supporting documents to make up for this shortfall once it became apparent.

• Students who only had access to Apple Macs had a number of issues using Excel as it 
didn’t always work the same way as in Windows. 

Turnitin
Previously only used it for plagiarism checking for the Formal Reports. Now being used to 
mark all the lab work.

Marking rubric introduced to help maintain consistency as there were 13 demonstrators 
marking ~200 or so lab notebooks per experiment. Students could view their marks and 
feedback afterwards to see how to improve like they would in lab.

Recording the marks/absences from Turnitin. This was time consuming with 235 students 
in the 1st year alone submitting up to 12 pieces of work each (and associated 
extensions/late penalties) but I managed it.



GOING FORWARD:

We will use the videos we did in some capacity to support teaching going forward.

We will most likely use the expanded lab scripts also, with edits.

This year only we will adapt the second year module to contain two first year experiments 
at the start so the students will have hands on experience before starting year 2 Lab in 
October, otherwise it would be unfair as by that point the students will have been away 
from any kind of lab learning environment for 18 months. We will create online content to 
support those experiments also.

Create supporting video content for the 8
other experiments we didn’t cover in the last
7 months.

Learn and use ActivePresenter to make
interactive online content.

Moving to new premises in May, so if we do 
need to do socially distanced teaching in 
September it will actually be easier to achieve.


