
Ed
ucating the Engineering 

W
orkforce of the Future

D
r G

ary C
 W

ood
S

heffield
 Engineering Lead

ership Acad
em

y
U

niversity of S
heffield

g.c.w
ood

@
sheffield

.ac.uk  | @
G

C
_W

ood



W
hat are the challenges?

IET S
kills and

 D
em

and
 in Ind

ustry report 2014:
•

42%
 of com

panies report grad
uates lacking practical experience

•
W

orkplace and
 professional skills –

lead
ership, com

m
unication, w

orking on ow
n initiative, 

literacy, num
eracy and

 team
w

ork –
flagged

 as a a
particular problem

By 2019:
•

73%
 of com

panies report cand
id

ates w
ith acad

em
ic know

led
ge but inad

equate w
orkplace 

skills (59%
 at grad

uate level)
•

86%
 of com

panies report technical skills gaps (57%
 at grad

uate level, up from
 46%

 in 2017)
•

There rem
ains a shortfall in the num

ber of engineers, and a lack of d
iversity.



W
hat does H

E need
 to d

o?
Focus on d

evelopm
ent of intellectual ability in engineering: d

eploying 
know

led
ge in analysis, creating solutions and

 value, and exercising 
judgem

ent (W
ood

 &
 G

ibbs 2019)
•

Provid
e know

led
ge, and

 technical and
 professional skills

•
U

se authentic learning experiences that allow
 students to m

ake connections, and
 apply 

their learning to real(istic) problem
s

Engage w
ith em

ployers as experts in ind
ustry-relevant skills and

 
applications
•

Apply ped
agogical know

led
ge to interpret ind

ustry need
s in curricula

W
ork w

ith em
ployers and

 other levels of education to prom
ote 

engineering
•

S
tart earlier, and

 ad
opt a train-the-trainer approach

•
Provid

e resources, aligned w
ith the N

ational C
urriculum

.



A positive find
ing…

IET 2019



W
hat does ind

ustry need
 to do?

W
ork w

ith ed
ucation –

only 26%
 of com

panies report d
oing this. S

cope to:
•

Provid
e authenticity to learning experiences

•
S

hape learning so it’s aligned
 w

ith ind
ustry need

s
•

Benefit current staff through upskilling opportunities

S
trengthen and

 expand
 placem

ent and
 w

ork experience provision
•

G
ood

 num
bers of year in ind

ustry opportunities –
and

 uptake increasing
•

H
ard

er for stud
ents to get shorter placem

ents, e.g. sum
m

er w
ork (IET reports less 

than 40
%

 of com
panies offer w

ork experience to university students) –
focus tend

s to 
be on lack of im

m
ed

iate value to business, but there’s great value to stud
ents and this 

build
s the pipeline

•
O

pportunities for acad
em

ic staff to have ind
ustry experience

H
elp us to fund these initiatives –

but that’s not necessarily very expensive: 
£

1-5k goes a long w
ay!



S
om

e exam
ples from

 S
heffield

 –
S

ELA
S

ELA w
orks in partnership w

ith ind
ustry to d

evelop selected
 high-

potential engineering und
ergraduate stud

ents into lead
ers of tom

orrow

Program
m

e of skills w
orkshops and

 guest speakers to build
 skills and 

know
led

ge

Experience in ind
ustry

Integrative projects
•

Year-long, real projects, w
ith d

eliverables and
 a bud

get
•

Link stud
ents w

ith real issues locally and nationally, so they can see their im
pact and

 
recognise their agency

•
S

pace to practise, check understand
ing, and

 integrate learning.



S
ELA continued

…
Exam

ples of projects:
•

Pro
m

otin
g S

T
EM

 to
 yo

u
n

g p
eo

p
le, linking engineering w

ith the N
ational C

urriculum
 

by creating an escape room
-style lunar base, and

 an augm
ented

-reality m
useum

 
installation –

reaching 12,0
0

0
+ people;

•
In

d
u

stry 4.0
 ad

o
p

tio
n

, add
ressing the decline in m

anufacturing by creating an energy 
m

onitoring solution for an S
M

E m
anufacturer, d

em
onstrating efficiencies to initiate 

conversations w
ith other m

anufacturers;
•

U
rban

 S
en

sin
g an

d
 C

lim
ate C

h
an

ge, utilising urban sensing research to effect 
attitud

inal change, establishing ‘U
rban C

ham
pions’ to influence child

ren and
 their 

caregivers;
•

B
u

d
get ch

allen
ges in

 h
ealth

 an
d

 so
cial care, netw

orking digital technologies to 
support independ

ent living, w
hilst consid

ering ethical issues.



S
ELA continued

…
Partnership w

ith ind
ustry is crucial: shaping the projects, m

entoring the 
stud

ents, introd
ucing netw

orks, etc.

S
tud

ents greatly value the experience (H
abbershaw

, S
harp &

 W
ood

 2019):
•

‘Focus shifts from
 grad

es to output value’
•

‘C
onnects learning to applications –

so w
e can practise and

 recognise value’

Value to ind
ustry:

•
“T

he stud
ents cam

e from
 m

ultiple d
isciplines …

 [they] bring new
 skillsets and

 help us 
innovate, using new

 w
ays of thinking. …

 The business has changed. W
e look at things in 

a new
 w

ay. W
e’re looking at how

 w
e can actually introd

uce som
e of the changes that 

the stud
ents have suggested

.”



S
om

e exam
ples from

 S
heffield

 –
M

EC
S

ELA’s m
od

el has influenced
 our d

evelopm
ent of a new

 curriculum
 for our 

M
echanical Engineering d

egree program
m

e

Also guid
ed

 by input from
 ind

ustry partners, our recent grad
uates, and

 
stud

ents returning from
 year in ind

ustry

N
ew

 structure includ
es:

•
Engineering S

cience m
odules, to retain ‘outstand

ing’ technical ability
•

S
em

ester-long projects to integrate learning across m
od

ules and
 sim

ulate ind
ustry 

application of know
led

ge
•

R
ed

uced
, but m

ore m
eaningful/authentic assessm

ent –
at the project level rather than 

m
od

ular level
•

Integrated spine of professional skills d
evelopm

ent, w
ith increasing autonom

y and
 

responsibility for stud
ents –

em
pow

ering them
 to take responsibility for their ow

n C
P

D
, 

and
 preparing them

 for chartership.



C
onclusions

C
lear success w

ith stud
ents, ed

ucators and
 ind

ustry w
orking in 

partnership –
partnership is crucial

Authentic or real learning experiences greatly enhance stud
ents’ 

prepared
ness for the w

orkplace

W
e need

 the reconsider the transition from
 H

E to ind
ustry:

•
H

E prepares students to be professional engineering grad
uates, not specific types of 

engineers –
there w

ill alw
ays be a need

 for ind
ustry ind

uction and
 d

evelopm
ent

W
e need

 to take a longer-term
 view

, if w
e are going to solve the num

bers 
problem

.
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