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Opinion piece: non-traditional practical work for traditional campuses
Timothy D. Drysdale Simon Kelley Anne-Marie Scott  Victoria Dishon  Andrew
Weightman Richard James Lewis and Stephen Watts

Edinburgh, Leeds, Manchester, Cardiff, Bath, and Athabasca

Traditional practical work for higher education in STEM subjects is under pressure.

 We must embrace a less instrumentalist view of practical work in physical spaces

* We should adopt a critical post-humanist approach which mixes both humanity and technology
to achieve a sum greater than the parts, not bound by the limits of either
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INn-person

e must attend on-campus
e usually groups sharing kit
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e only when building open
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online

e participate from anywhere
e usually individual sessions

e available ony time

T W T



Real-time streaming & control in browser

@ pidui x + Q0 - =&

Cc @ staticpractable.io/ui/spinner-1.0/2v=0&streams=%5B%7B"for"%3A"data"%2C"permission"%3A%7B"audience"%3A"https%3A%2F %2Frelay-access practable jo"%2C"connection_type"... [0 3

Spinnlng D Session ends in: 00 min : 48 secs

Recorded: 119/5000 data points

Plot function: EEELEET v

Units: Gradient: y=ar+b
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Current mode: position (PID)




Low cost components

laser cutting
lT 3D printing
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ARDUINO

single-board computer
for secure communication



Used For Comment

by
industrial Trained  Business Long term access
control operators  value to few systems
OT/ Various  Business/  Long term access
smart systems Curiosity to few systems

Remote Short term access
Labs to many systems
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Infrastructure - hidden, dominant factor
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2021 - temporary

Vital contributions:

Gareth Harrison: funding champion; David Reid: user interfaces;
Andrew Brown: physical design; Calum Melrose: assembly; Doug
Halley, lain Gold, Alasdair Christie, Richard Scott, Imogen Heard, c/o
Sally Morgan & Chris Sturgeon: additional technical input; Fraser

Miller, Bruce Duncan and Pawel Sokolowski: network; Matt Tasker,
Eck Kirkland, Central Estates: building; Aristides Kiprakis: spinning
disk co-development; Symon Podilchak, Maksim Kuznetvoc: VNA co-
development; plus others! Funded by School of Engineering
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Pocket VNA Lab: 40mm Transmission Line

Session ends in: 86 min - 40 secs

Reflection
Stimulus
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13 lab learning outcomes:

USE CREATE

1. Instrumentation

2. Models

3. Experiment

4. Data Analysis

0. Design

6. Learn from Failure
/. Creativity

8. Psychomotor

9. Safety

10. Communication

11. Teamwork

12. Ethics in the laboratory
13. Sensory Awareness
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L. D. Feisel, A. J. Rosq, "The Role of the Laboratory in Undergraduate Engineering
Education, Journal of Engineering Education, 94:121-130, January 2005



Computers & Education

Volume 87, September 2015, Pages 218-237

ELSEVIER

Learning outcome achievement in non-
traditional (virtual and remote) versus
traditional (hands-on) laboratories: A Highlights

review of the empirical research _ _
« Data supports equal or greater outcome achievement in

James R. Brinson & virtual/remote labs vs. hands-on.

Show more

https://doi.org/10.1016/j.compedu.2015.07.003 Get rights and content

Herodotou, Christothea; Muirhead, Dave K.; Aristeidou, Maria; Hole, Malcolm J.; Kelley, Simon; Scanlon, Eileen and
Duffy, Marcus (2019). Blended and online learning: A comparative study of virtual microscopy in Higher Education.

Interactive Learning Environments (Early Access).
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Automated authentic assessment
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Break toxic cycle of feedback dependency
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Infrastructure - hidden, dominant factor
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s 50

accessible world-wide

® real-time experiments save space, cost

interactive control Q easy cloud infrastructure

Preview of user-facing branding for future launch
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Table 3. Student perceptions of whether skills-based tasks are easier to accomplish with a remote
or proximal lab experience.

Skill easier with

REMOTE lab No significant difference Skill easier with PROXIMAL lab

Collecting data Controlling variables Use multiple senses to gather
information

Managing my lab time  Measuring accurately Working with others

Working safely Comparing to theoretical models

Setting up equipment Designing my own experiment

Presenting data Analysing data to reach conclusions

Exploring beyond the scope of the
practical work
Investigating unknown quantities

Theory vs reality

o~

@ © (:) No_difference ‘
Dependabilty Stimulation Novelty :

Theory_limited I
Figure 4. Usability actributes measured by the User Experience Questionnaire (UEQ)

Reproduced from hupsdwww.ueg-online.orgl.
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