tal Universit
19 of 4

7 of Glasgow

ENGINEERING
DESIGN.

Active Learning and Interactive Electronics for
Teaching Engineering

Rami Ghannam
SMIEEE FRSA FBCS SFRET

Professor of Electronics,

Convenor of PGT Studies in Engineering.
University of Glasgow

Tel: +44141 330 3777

email: rami.ghannam@glasgow.ac.uk



mailto:rami.ghannam@glasgow.ac.uk

University
&7 of Glasgow

[AN[®] - Lead the Engineering Design

DESicN. Research Group at Glasgow
University.

) » Scotland Chair of the IEEE )
Educationsociety  Education Society. e

« Chair of UK:iLRN Chapter

« Recently interested in developing
interactive technologies that have
i a measurable impact on the way
—— we learn.




ﬂ? University

Research Interests B ey

ENGINEERING E“D ij!m

DESIGN

-

i CURRENT RESEARCH THEMES AND PROJECTS:

Dasign for Learning Sersing & Sigrnal Processing

1 3y W vrgng 1O e e et 5 B e Bl e et Bl R hr @t e o umaat or Sand vt oye gt e
e . v g el ey B



UoG + UESTC Partnership University

7 of Glasgow

2013 - Electronics and Electrical Engineering (EEE).
2016 - EEE with Communications.
2019 - EEE with Microelectronics.
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TDPS - Module Design B S o
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— Course Code
Task 2 - Involves finding a bridge and

cross it. The bridge consists of a wire Y 1005 Programming
_mesh. A L f 1008 Microelectronic Systems

2004 Embedded Processors
Task 3- Once the rover has crossed the e iy - : _
bridge, it should find an arch, go - | 2022 Circuit Analysis & Design
through it and stop. N~ ' 3001

Dynamics & Control
3003 Electronic System Design

Task 4 - In this task, the rover should : -
demonstrate that it can carry and 3018 Comm. Principles & Systems

release an item. 7 <% 3020 Digital Circuit Design

Task 5 - The rover should stop and 3022 Power Electronics
transmit a radio message at 433 MHz _ 3029
to a laptop. The message must include

the team number, team member

names and time of day (24-hour clock).

Communication Circuit Design




TDPS - Current Status 8 ol

ﬂrinciples of Desigh / Teamwork \ /Working with Data\

Introduction and definition Identify characteristics of ICT tools to facilitate
to the design process. effective teams & stages of teamwork and collaboration
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Results Research
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Evaluate Brainstorm §~ .
Results Solutions \\‘__)\ j—/
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Analyse Best
Solution
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Test against

criteria Students

b Hard Working Students Data Acquisition

M

\ Prototype oy / \ / t—o Data Access Instructors /
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TDPS Module Y oo

Team Design Project: A Case Study

Engineering students invited to work in
teams to develop an electronic system
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TDPS Module Y oo

Comparison between
British and Chinese
student experiences

Students
disliked

Free Riding Students g rou p

projects

(b)

P

Hard Working Students

(d)



Students & Teamwork By ey

Reflections:

» Students disliked working in Teams — Unfair grading,

. T Wri
free riding students, lack of communication, poor "
organization, ..., etc.
Electronic Chat
- Supervisors found difficulty in assessing individual =
contributions to group projects properly. ‘ [,E
Simplex \\ Duplex
« Students needed to submit a lab notebook. 4

Telephone Call,
Real-time Audio
or Video Call

« Decided to investigate whether Electronic Lab @ . @
Notebooks (ELNs) can be used to facilitate N ¥ A\
teamwork and collaboration between students.

Pre-recorded
Audio or Video

Spoken



Paper Notebooks
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Mentorship 8 g

Students wanted quick, short and relatively
frequent responses or feedback.

b) | ¢)



Mentorship - How? 8 g

e Students wanted to “see” their il
supervisors. Chat

* They wanted to use something
similar to a social engagement o)
tool.

| )
l( L"‘l\.‘:l"'c"

Responses
b)



Tools: ELNs

CASCINOTE

@ OneNote prpr—

ﬁ labarchives

Research Notebook

Computer

Tablet

Smart

@RS@@C@ v

o e Lab FTW ———=e Data Access Instructors

ELNs and their accessibility from any location and device. They enable students to

@
;=E Be n C h ll n exchange information and to collaborate in real time. They also enable instructors
=\ to provide feedback and assess student work as it is being performed.

Students



Tools: ELNs
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Project Results

“Which ELN software prn(lm‘T did

vou use for thus project?”

“What would be vour major

selection criteria?”
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Tools: ELNs T

| Excellent
Very Good

vy I,
HOW GO yOu rale your GOOd
NOStAFONg shls wvth | —
ELNs a5 compared 10 e Fa|r
_
& -
. Poor
How do rate the software Very poor
in terms of colabomabon™ ]L | _
How WwOouC you rale the
software in terrres of user
SEDENRNCH 7
-
How wOouUd yOou rale e
software in lerms of
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-
: — —
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2
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Results: ELNs By ey
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Results: MS Teams

Integration with MS Teams

o]
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Digital activity for FYP 2022
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PV System Design 6y versicy

V Fre
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MCM Performance @
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Design and simulation process is complicated
and requires expert domain knowledge. It
also requires working together in teams
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University
of Glasgow

REEDA Project - Hackathon

CAIRO'S VR EMPATHY HACKATHON:
TACKLING CLIMATE CHANGE WITH VR

JUNS 77, 814, & &TFH 2823 WIN A VRHEADSET!

Join us for an innovative 3-day hackathon where students from
diverse disciplines come together to learn, design and build

VR experiences focused on key United Nations Sustainable
Development Goals

> Thisyear, we're tackling Quality Education (SDG 4), Affordable
*and Clean Energy {(SDG 7), Sustainable Cities and Communities
{SDG 11), and Climate Action {(SDG 13)

Harness the power of VR to raise awareness, educate and
! propose solutions to these global issues

~J Located at the AUC New Campus

-, Open to all university students, irrespective of the major

For more information, please contact
Zahvwia and Sullan:

| zahwaelsayed@aucegyptedu
abdelrahmansultan@aucegypt.edu

91104 & Sramtoped by ¢ “ormren f prew memscrs bom bk S O v (@ & Vel s cemeew e 4 mpors I
St (rvetpeed (e 3L cung e e

@0 BRITISH ] ‘ °
@0 COUNCIL
Hackathon Video link:

https://youtu.be/oByg9jLqulU



https://youtu.be/oByg9jLqu1U

Integrated Systems Design Project - ISDP s University

&7 of Glasgow

Count of Which of these UN SDGs have you chosen to work on?

S00 10 - Reduces Inequalines : T ——— S00 1 - No Poverty
»15-L%onLam SO0 3 - Heath A Welk-teng
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00 12 - Responsitie
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Integrated Systems Design Project - ISDP @Umversny

of Glasgow

Deliverable Contribution

SEMESTER 1

Initial concept ‘pitch’ Week 8 Individual/Group
SEMESTER 2
: Week 7
Grou tation +
n p presentation Group
Demo
mFinaI Report Week 8 Group
Self-Reflection Evaluation Week 9 .
Individual
report

-- TOTAL --

Tln nh t impacts eternity.
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ISDP4 - Student Projects &) Uniyersity

of Glasgow

A WOMAN S

WALK
"HOME




ISDP4 - Student Projects ) University
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Eliciting Feedback

University
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Ethical approval for:

APONCaton N tx .

Glasgow, May 10, 202

00310164

Dr Ramw Ghanvam

Mot Tive

Lead Researcher:

This is to confirm that the Coliege of SCence and Engineering Ethics Commitiee has reviewed the above appiication
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ILRN 2024

10th International Conference of the immersive Learning Rescarch -

-

Network

Call for Papers and Proposals

Condererce theme: “TochdGood™
: a . ) '}.
ure J el e & I Virtual Realty U TS
e 10 - 13 2024 Glasgow. Scotland: Unbversity of Glasgow o o | .

https://www.immersivelrn.org/iLRN2024

U,
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