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INTERDISCIPLINARY ENGINEERING EDUCATION
EXEMPLIFIED IN AN INTRODUCTORY
BIOMEDICAL ENGINEERING COURSE



CHALLENGES OF ENGINEERING EDUCATION
IN HONG KONG

o Public expectation and norm
e Low learning motivation

e Low popularity of

engineering professions

e Decrease in level of
preparation of engineers

e Diverse and evolving career
opportunities




BIOMEDICAL
ENGINEERING
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https://www.dropbox.com/sh/gadx4q8orq4nytw/tMHkVX3uxY
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Sciences




Breadth |

Ability to apply knowledge across situations

=
n
>
.
©
=
=
O
2
a
S~
'
-
O
P=
O
-
S
LT




>
S o’
0 < Circuit ©5
__ .25 ~Nmolant: @ (Zenetics Lo
oo 0k G mE_ ?\O Dhysicsgqc) > |
cSEo?ME T gp grgans s 20rthopaedics
FCGO Q.0 chj) O 5?°5_+f:3iochemisfr>/ “L)'—(-L{gAngfomy
'O 2P E2 e 287G Biophysiést G 9Prosthed
DevicesP— £EX. 5 0 M2 ¢ PhYySICS ¢ & QITrosThesis
= U)E I@ —e L mTrengenT L5 ¢ o
5 &< X Mathematics 5 B
< oteins m. Nce:lprjosc@nceDNA 2.2 9
Tidggaedicine Biology CES
O >

anics

CHALLENGE: HOW TO DELIVER AN INTRODUCTORY BME COURSE



BMEG 1130/2130/2000/2010
INTRODUCTION TO BIOMEDICAL ENGINEERING

1. Have a general picture of the overall curriculum of the biomedical
engineering undergraduate programme, especially on the choice of
advanced electives;

2. Build a mathematical, physical, biological and chemical foundation for
biomedical engineering;

3. Undertake laboratory using basic techniques in electronics, chemistry,
molecular biology, microbiology and electrophysiology to support the
study and solution of biomedical engineering problems; and

4. Exhibit good teamwork skills and serve as effective members of
multidisciplinary project teams.



Lecture content Thematic Unit
Introduction to BME

Physiology and anatomy
Central dogma of molecular biology

Molecular engineering

Bioinformatics

Cell engineering Molecules to Organs
Computational cell biology

Microscopy

Tissue engineering

Biomaterials

Artificial organs

Biomechanics

Prosthetics and rehabilitative engineering

Transport phenomenon

Recap on basic electronics Bio-instrumentation
Medical instruments and devices

Bioinstrumentation, sensors and transducers

Bioelectric phenomenon

Neuroengineering Electrophysiology
Electrophysiology

Physiological signal processing

Biomedical imaging and optics

Medical informatics

Physiological modeling Other BME Frontiers
Statistics

Moral and ethics issues
Frontiers in BME




LEARNING ACTIVITIES

* Laboratory
* Poster presentation

* Weekly blog entry






: : Learnin Biolo Engineerin
Wit SLLIELC) objectivg1 conce;t‘;2 tocg)Is used§
Laboratory safety 1, 2 v
Aseptic techniques 1, 2 v
Cell culture & microscopy 1,2,4 v
Mo(l)ercules e DNA and protein extraction,
gans amplification & sequencing 1,2,4 v v
Cell dynamics simulation 1, 2 v v
Brain dissection & Nissl staining 1,2,4 v
Basic electronics 1, 2 v
Bio- Instrumentation amplifiers 1,2,4 v
instrumentation Electrocardiography 1,3, 4 v v
Phonocardiography 1,3, 4 v v
Neuronal Modeling 1,3, 4 v v
Electrophysiology Action potentials in worms 1,3,4 v v
Microbial fuel cell 1,3,4 v v
Poster presentation® 1,2,3,4
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PROBLEM BASED LEARNING
DRIP BAG MONITOR / ANXIETY DETECTOR



PROBLEM BASED LEARNING
DRIP BAG MONITOR / ANXIETY DETECTOR
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Problems are used as the!stimulus and focusfor student activity

PBL pedagogy starts with the! problemsrather than with
exposition of knowledge

Students acquirelknowledge and SkI”S through a staged
sequence of problems presented!in context




(0L 0CO0COCO0CDO

Electronics

Human physiology

Programming

Signal processing

Biopotential acquisition

Prototyping



PBL SPIRAL

Acquisition of
knowledge

Active learning in context

Integrated, holistic approach

Lead to deep learning; long-term recall
Promote development of key skills
Foster the learning ethic

Solid foundation for lifelong learning




BLOGOSPHERE

CLASS DIARY



BLOGOSPHERE
GEWS 2050 LIVING GREEN WORKING GREEN

Lecture
1 What is Green?
"""""""""""" 2 Green your appetite: How bad are bananas?
"""""""""""" 3 . . Gieenyourhomé L B
= a Greenyourwardrobe
"""""""""""" 5 s Grearyourwaste e
"""""""""""" 6. " o Greenyourenergys o
"""""""""""" F e e e




LIVING WITH GREEN LEAVES Embracing the rature is nothing but an intuition. ; started greening our home

Poetod on ZH G 2010

just came across the ides of making wse of nateral ingredient ax deanser in this week's
lecture

o be frank.i have heasd of such ides but i didn't pay myoch attention on & as | thought
those ingrodients weould be hasd 1o access

after this woek's Jectuse, | went online and search what and how DXY home cleanser can be
made

and surprisingly they are casy 10 make and moee impoctantly, hose ingrediests can be
easily found too!!

like £/2 cup of vinegar + 3 few cups of water or simply some sods powder can be used 8o
clean oly xurface in the kitchen

30 i told mum and we did a litter experiment and it works surprisingly well!!!*V*
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"Serves as an online journal encouraging
personal reflection, and as a means of encouraging
collaboration through theisharinglof links to
resources and up-to-date information”

“Offers aluniquejvoice for students, empowermg them,
and encouraging them to become more critically
analytical in their thinking because others can critique,
comment, and interpret a blog and therefore a student
has to stand by one s opmlons



?. m @
3 u power 1! ‘5 ’ ﬁgm
p""C'plesg Hteachers 5 : ;3 zg Ereﬂect Gifted
towards = o © © =5 L vide
cycle m pedagogies T2 &= @ OE L L, m
L = 8 = Q o= E S B
E e COMmitted = £ : 23 .25k EFE E qude 2
s .5 = @ 4 ) attitudes phold = ® 8 ‘5 sg g' §§ E ~
= > ® c © @
P @F 3 o relationships gg §° 5% §equ § i Snoblee
et = = .- - ag
S *‘3- z 8 nﬁsneeds © 5 .9?8 %H
honesty B2 inpraved o*‘é‘_" >c3 5E
- 8 i< WPopportunities.. | 51 iL
= g gengan{;ﬂi g Assessment value Ity":é Q
EnaSihgenvironments oo
\ll('r':\ 3] -
. e participation & O significance Eee Ona| g
e | Communlty framework °— Differentiated g S ,ghh Philosophry
reading = %
WOrk language sability E
including  guided dialogue reseal’Ch © ‘ pomtwe 5 foster Ph) sical

active

Christian

<' academically Cha”eng|ng
= Proximal research-based
“potential m g v

knowledge skills professional values



Internship

"“th & Scient’ En,gineer.sL n: -
a Foundatiod | | isciplin )
\ Courses %
L ) .}e
0 — : : “u ‘)!

Basic | Lanquage
~Math Science Ju4g




DEEP
LEARNING

Integrative Learning

Activities that integrate theories
into meaningful applications

Reflective Learning

Activities that assess students’
learning experiences

Explorative Learning

Activities that include more
in-depth thought







