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CSU Engineering

©® Charles Sturt University in
Bathurst, Australia

©® Regional University, majority of
students are online and part-time

® Strong links to local industry and
community
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What would you do if you had a blank page?




A\

— T
b

he opportunity of a
lank page is neither
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O It's actually an
obligation, not an
opportunity

® The page isn't
actually blank
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Curricula are evolving

® \What students should learn
® What graduates should be able to do

® \Who professionals should be
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Reports are consistent on the future

“THE ENGINEER OF
2020

ir ‘ School of Engineering

The global state of the art
in engineering education

DR RUTH GRAHAM

aced

Engineers for the Future

addressing the supply and quality of Australian
engineering graduates for the 21* century
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ENGINEERS

Robin King

This report is an outcome of a project undertaken by the
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OECD Education 2030 Framework

Disciplinary knowledge
Interdisciplinary knowledge Knowled ge
Practical knowledge
Cognitive and meta-cognitive skills
Social and emotional skills Skills CUI’T‘I[JEtEI"ICiES
Physical and practical skills
Attitudes &
Values
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Top 10 skills
of 2025

Type of skill

@ Problem-solving

@ Self-management

© Working with people

@ Technology use and development

W@RLD
ECONOMIC
FORUM

—

Analytical thinking and innovation

Active learning and learning strategies

Complex problem-solving

Critical thinking and analysis

Creativity, originality and initiative

Leadership and social influence

Technology use, monitoring and control

Technology design and programming

Resilience, stress tolerance and flexibility

Reasoning, problem-solving and ideation

Source: Future of Jobs Report 2020, World Economic Forum.
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Engineering Capstone Thesis
(ENGES9) 32pt

Engineering Portfolio - Senior
Cadet (ENG490) 28pt

Engineering Cornerstone Thesis

(ENG398) 24pt

Engineering Portfolio — Junior
Cadet (ENG280) 28pt

Engineering Challenge 3
(ENG281) 14pt
Engineering Challenge 2
(ENG162) 14 pt
Engineering Challenge 1
(ENG161) 14pt
Engineering Challenge O
(ENG180) 2pt

Performance Planning
and Review pillar

Engineering Portfolio -
Professional (ENG592) 2 pt

Performance Planning and

Review - Professional Engineer

(ENGB8O) 4pt

Performance Planning and
Review - Senior Cadet
(ENG480) 6pt

Performance Planning and
Review - Intermediate Cadet
(ENG380) 6pt

Performance Planning and
Review - Junior Cadet
(ENG280) 6pt

Performance Planning and
Review — Student Engineer
(ENG180) 4pt

Civil Engineering
Topic Tree pillar

Advanced Topics in Civil
Engineering (ENG571) 16pt

Topic Tree - Senior Cadet
Engineer (ENG473) 24pt

Topic Tree - Intermediate
Cadet Engineer (ENG373)
24pt

Topic e — Junior Cadet
Engineer (ENG273) 24pt

Student
(ENG173) 36pt

Topic Tree - Introductory
(ENG171) 12pt

U Engineering model

® PBL then Workplace learning — stepping up the jeopardy each year
® Supported by an online, on demaﬁteohnical curriculum

AALBORG UNIVERSITET
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PBL / Workplace Learning
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Identity (trans)formation

77
?/ . YOUR CONTACT DETAILS IN AUSTRALIA EMERGENCY CONTACT DETAILS (FAMILY OR FRIEND)
Phone ( ) Name
E-mail E-mail,
OR Phone OR
Address State Mail address

PLEASE COMPLETE IN ENGLISH
p In which country did you

P PLEASE 3 AND ANSWER A OR B OR C

s . Migrating o ) Resident returning
? Visitor or temporary entrant .
board this flight or ship? permanently porary to Australia
to Australia Years Months Days ) Country where you
» Your intended length of -
at Is your usual occupation stay in Australia OR spent most time abroad
E n . | N ee r MAKE SURE You P Your country of residence
HAVE COMPLETED ~p- -
BOTH SIDES OF
PRES.II.EHINII?' ?HA;D(.:ARD P Your main reason for travel (X one only)
2 Efa?rth Day  Month Year ON ARRIVAL WITH Convention/conference 1 Visiting friends or relatives 3 Education s  Holiday
i . -
YOUR PASSPORT. Business 2 Employment 4 Exhibition ¢ Other
Information sought on this form is required to administer immigration, customs, quarantine, statistical, health,
wildlife and other currency laws of Australia and its collection is authorised by legislation. It will be disclosed © Commonwealth of Australia 2017
only to agencies administering these areas and authorised or required to receive it under Australian law. 0 7 1 6 1 5 U 1 15 (Design date 07/17)

. Form 1442i Privacy notice is available from the department's website www.border.gov.au/allforms/
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Student Engineers
Not

Engineering Students
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Key trends in Higher Education

© Digitalisation and
personalisation

® Asynchronous learning
© PBL / Workplace learning
© Identity (trans)formation

®© Lifelong learning

© Artificial Intelligence
© Employability (not employment)
© Diversity

® Macro-credentials vs micro-
credentials

® Unbundling of university
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It is not about the technology -
it is about what technology can do

A\

© \What seems like a technology
conversation is actually a learning
conversation

® |t is confounded because in the early
stages there is no way other than the
technology to achieve the outcome in
question
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Al will crush the old ways of teaching

BLOOM'S TAXONOMY — COGNITIVE DOMAIN (2001)

>

CREATING

Use information to create something new

‘ EVALUATING

Examine information and make judgments

HIGHER-ORDER
THINKING SKILLS

ANALYZING

Take apart the known and identify relationships
APPLYING
Use information in a new (but similar) situation
UNDERSTANDING
Grasp meaning of instructional materials

Recall specific facts

AALBORG UNIVERSITET

LOWER-ORDER
THINKING SKILLS
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Asynchronous, on demand curriculum

©® Access when you are ready
® Or when you need it for your project

© Stop halfway through

® Choose your feedback speed
® Pause

O Repeat

AAAAAAAAAAAAAAAAAA
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Fine-grained Curriculum

® Digital education doesn’t have to fit the standard sizes
® You can be more flexible in how you break down your curriculum

® Contemporary university curricula are driven more by the
structures than by the pedagogy / syllabus

AAAAAAAAAAAAAAAAAA
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Courses are the shipping containers
of\hlgher educatlon

w1 © We fill the with lectures, laboratories, exams
| © Defined by the subject

— ® Comes in standard sizes and shapes (ECTS)

© Shipping containers work for physical goods

® Higher ed is becoming a digital good

«
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The Topic Tree

Underpinning technical content
delivered online and on-demand

[ 4
i
n

!

Each topic scaled to take around 3

i
T 1 1

Ez-- hours to complete
":E-cié - Mostly “soft” prerequisites —
~=2o” recommended pathways rather than
required pathways
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ompulsory Schedul

Challenge/Portfolio Performance Planning Civil Engineering
/Thesis pillar and Review pillar Topic Tree pillar

Engineering Pertfolio -

Professional (ENG582) 2 pt
pstone Thesis Advanced Topi

Performance Planning and Engineering (EN

Review - Professional Engineer

(ENGSBO) 4pt

Performance Planning and

Engineering Portfolio - Senlor HIoPCAdaE Topic T Senior Cadet
Cadet (ENGA90) 28pt et e Engireer (ENGA473) 24pt
! 80) Bpt
e e e ReS Performance Planning and pic Tree - Intermed
SOMEITONE TS T Rey Intermediate Cadet t Engineer (EN

(ENG380) 6pt

Performance Planning and
Review - Junior Cadet
(ENG280) 6pt

Engineering Portfolio — Junior
Cadet (ENG290Q) 28pt

ree — Junior aet

(ENG273) 24pt

Engine

(EN

Challenge 3

Performance Planning and
N =view — Student Engineer
< (ENG180) 4pt

Student
(ENG173) 38pt

el

(0]

es

: For all Geotechnical Engineers
S: For all Structural Engineers

W: For all Water Engineers

C: For all Civil Engineers

A: For all Cadet Engineers on placement

AALBORG UNIVERSITET



Not linear learning

IR
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Activity by student

i

I
yl‘\ I I “H H||| I
I |
\ III

[ 1

} IIIFIIM J\, ‘\ L1 IH‘

||I HI
5 L
17 \ ‘I I ‘II
19 1]l Il
21 Il

I8 IR
22 il |
l | I||

\I\ I
il

IIII‘ |

llll

| [ III

v LR L HIH\ |

AII \HI || ‘III\
39 \III ‘ III‘| I\H I

43 I\I\I | HI

M Il

:: [IINI‘HJ‘ 'IIII l

51 i \
52 |l

i

554

F\h\l

|I|i[ﬂ|ll! i Il” lll’

I«H ll\m I” |I |

9

E27 IH J

028 || | I\I
g [l HIH I‘Il|I ‘m
c”31 I F

| || IIIM

. HIII\ L |
I\I\Il| I’

)

[

1 | IIVHI If

||u M /I e \ll\l\ll | m

IS

\ 1 I H I »Ilhlh ‘IFW
\ I In: ‘I

\ I
l I‘Il \II‘\

#

|

lH II INM

Illl‘| IHII“IH|

it
i ”J ’ {M pr!

il |

|I I | | "\I
|| SO S ||
| ” II‘\ I‘I ‘I

[,l\II”\I h“lu lel “ I

il

! 0
"||||'|I

I

II’HII I’II\IIII \III' !

{l "‘m\..w

‘h

Jiin ‘ Ill

|I|II [ ]
Ll II\

! \‘rll ‘I

IWIII | IH

i

"

II\I\IIH ”H [

IH’

I II II‘II‘ \ *
#'IMH

‘\ ] JIII IHI I I\I\mllll I

[ Ml

| \lfl IHI
IILI| I||

o

H Ilwfm:llllll||I| HHWIIIN\

| NI

| II\I‘ ‘I‘ \\

I B ¢

I | H\I’ I}I

L | || II|I

\ll I Il Hll‘ﬂlw| ‘II\ I\JI'
”\Jlll\ II| h ’“ \"I"II IIII \‘
[

II/I \ I‘ IIIMH.l | I
| I|I =

| TRLALLE I\H I

\'I\ |||| | | ‘I i Ill‘v I
II I|| ||| I‘| R0 ’ &
I\‘I” |I \‘\ | Il‘ll“lll " | | |

|"\I I|||IIHI mr |
# IJ\ \‘hl 1T

’\ Il

[
] |

| IR

Il

[
I |
I

0-

T T T
Elective Intro Core

Optional

Advance

d

500

1000

Event Order

1500

2000




A\

Mastery Learning

©® Everybody gets a 10

© Eventually

© But only when they have mastered the material
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Diversity Y TEAM |SIGREAT.

EVERYONE IS

SMART, CREATIVE
AND HILARIOUS.

©® More people coming to university

I1SIS WENGER
PLATFORM ENGINEER

© Different people coming to university

©® Gender o
O A L
J° © Motivation
® Income _
© Capacity

® Location of origin
® Prior Knowledge

«
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Unbundling of Universities

Taught Not taught
° U n IVG rS |t| eS n O I O n g e r Assessed TraditigS;IeLéT;versity Portfolio
h ave a m O n O pO I y O n Not assessed MOOCs Certificate of attendance

® The knowledge
® The students
® The learning environment

©® The credentials
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What do these trends mean for
models of Engineering Education?

© Active Learning approaches will become even more important
© It is what distinguishes us from just being a commodity

©® Our students will be on campus and online

©® Students want to come back to campus
© But only for the “good” bits, not the “bad” bits

©® Our students will learn some things without us
© We will automate our ’least valuable” time

© We will know more about how they are learning

©® Our student cohort won’t look the same as it always did

® The boundaries of the university will become more "fuzzy’

«
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