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International & UK Awards:
openEngineering/openSTEM labs
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Global Engineering Impact Award 2019
(Education)
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Teaching Excellence Award 2018
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Remote Experiment Award 2018
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Opinion Piece:
Non-Traditional Practical Work for

Traditional Campuses

https://www.tandfonline.com/doi/full/10.1080/23752696.2020.1816845

Timothy D. Drysdale, Simon Kelley, Anne-Marie Scott, Victoria
Dishon, Andrew Weightman, Richard Lewis, Stephen Watts

Accepted, May 2020, HE Pedagogies

"I really enjoyed this visionary piece and look
forward to recommending it once published.”
- Reviewer
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Example: Chemical Engineering Lab 3
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Demonstrated Lab: Chemical Engineering Lab 3
Daniel Orejon Mantecon (D.Orejon@ed.ac.uk)

Assignment Working Flow

Online Laboratory (Friday the week before assignment):

e Read Manual Chapter and Sections dedicated to your experiment and assignment
e Watch Online Laboratory Demonstration: Introduction, Experimental Apparatus
¢ Create Schematics, Risk Assessment and Blank Data Sheet

e Watch startup, experimental runs and record the data, and finally shut-down

k. Create a routine (Mondays 13:00 to 17:00 and/or Tuesdays from 11:00 —13:007?)

Work towards the assignment (during the week assigned):

e Data acquisition and Analysis including Errors

* One hour/experiment online discussion with Demonstrator on Wednesdays
from the lab 11:00 — 13:00

® One hour hybrid tutorial specific to the assignment Fridays 10:00 — 11:00
Alrick Building TLC

\_* Surgery Hours Thursdays 9:00 — 10:00

P
Work towards the assignment & submission (the week after):

* Independent Learning Hours
® Online submission by Thursday 16:00
\- Note: Slides for Oral Presentation and Posters will not be submitted online.

96 students -> 4 Groups -> 5 sessions per group over 4 weeks, Microsoft Teams

Chemical Engineering Laboratory 3
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Group working at home: Engineering Applications 1
Simone Dimartino (simone.dimartino@ed.ac.uk)

https://media.ed.ac.uk/media/G16+Yellow+-+Present+Beneath+the+Tree/1 gcef4dnph/190276703
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timothy.drysdale@ed.ac.uk



Remote Lab: Spinning Disk
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Live interaction with real equipment

250 students, 80% of final mark

Controls and Instrumentation 3 (course
organiser Dr Aristides Kiprakis) Ul by David Reid
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Hybrid Practical work in Engineering

* Synchronous sessions with online and in-person planned for SEM2,
with contingencies in place

* Plans developed and implemented by Cross-School Working Group led by Tim
Drysdale Examples
* Video demonstrations e.g. chemical engineering course
* Daniel Orejon Mantecon (D.Orejon@ed.ac.uk)
* Home group work e.g. cross-school first year course
e Simone Dimartino (simone.dimartino@ed.ac.uk)

* Remote Laboratories e.g. mechanical & electrical course
* This activity was happening anyway, with plans pre-dating covid.

timothy.drysdale@ed.ac.uk
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Extra slides
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Remote laboratories — quick summary

* New pedagogical opportunities in remote and virtual labs
 Solve pressing real-world problems with our teaching constraints
* Previously built award-winning remote laboratory

* New labs for Edinburgh + world

 First usage in assessed coursework (250 students)

e Building another 50 experiments for school of engineering

e Collaborations welcome

* Intended for use across the whole University, as well as our local
communities, schools, FE, and HE worldwide (eventually!)

* Open-source infrastructure for international federation and cooperation,
enhancing dissemination of good practice.



Other
Use cases * Enhance research imE_act and
Teaching dissemination by making prototypes

available remotely

* Outreach to schools and
communities

* Students collect and analyse data for
assessed report

* Students explore difficult concepts in

their own time * Recruitment, including widening
o participation (let each student
* Students see that surprising or explore something they like)
counterintuitive results are real . : :
o , * Public engagement (large interactive
* Lecturer demonstrates principle to live sessions)
audience with live experiment

* Answer a question from student with ) ﬁgg{g%’gg’eﬁ%‘grgﬂ%?{‘: — &8

demonstration
* Students develop experiment as project

* Adapt someone else’s experiment to
suit your purposes

* etcetc!

* Make the campus a playful science
museum

* Inform visitors of our teaching and
research by direct interaction



Create booking 7~

Course

All My Courses >

Start

Today + 19:30 v
End

Today v 20:30 v
Fiter By

All experiments >

< Today, 19:30 - 20:30 /

Sort By
Available Until

Digital circuits 0/40

Computing 3
Available until: Tomorrow
Remaining: 35 minutes

Distance sensors 5/8

Machines 3
Available until: 22 Dec 2018

Remaining: 117 minutes

Square wave signals 1/8

Machines 3
Available until: 20 May 2019

Remaining: 180 minutes

Distance sensors 3/5

Power Electronics 3
Available until: 20 May 2019

Remaining: 180 minutes

Light sensors 3/12

Power Electronics 3
Available until: 20 May 2019

Remaining: 12 minutes

Scheduling concept from T. Drysdale and V. Dishon



Workshop technicians +
Learning Technology Developers
+ Student co-creators
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Opportunities in LT & related spaces

Course Design
e Unpack ILO
* |dentify pain points

* |dentify “longed
for” features

* Create new digital
experiences to
address these

Deployment

* |dentify and arrange
access to
experiments

* Set up class lists

* (ultimately similar
tasks to working with
VLE on other course
aspects)

e Administer and
maintain
experimental fleet

Development

* Remix interfaces
written in Javascript
and HTML5

* Develop
experiments (e.g.
Arduino +
electronics)

* Install and
configure software
on Raspberry Pi



Why do remote laboratories?

New pedagogical opportunities:

-Student-led / reflective learning
- Authentic Assessment

- Student co-creation

- Community good



Issues we face without them

- Cost & limitations of the current provision
- Increasing class sizes

- Limited laboratory space

- Loss of “exploratory” lab time

- Lack of campus space to build new buildings
- which would be costly
- take years to arrive,
- then be inflexible



Digital alternative for ALL sujects:

-Remote labs
-Synchronous Pedagogy
-Asynchronous ST
Blended labs Pract/callt.y‘
-Virtual labs Sustainability

-Simulated labs




