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Class Summary

« Design-centric curriculum (DCC) Is an alternative learning pathway established two years
ago at the National University of Singapore (NUS) In response to the increasing demand
from the industry for engineering graduates who Is able to think outside the box, define
problems and work across disciplines in a multidisciplinary team.

» Design-thinking as a technique to develop innovative solutions to a set of problems
defined by the students formed the back-bone of the curriculum. This alternative
curriculum consists of students working In a team on a multi-year, multi-disciplinary project
which Is the main learning vehicle in DCC aimed at developing certain desired traits in our

students.

« The types of assessment developed by the team in DCC to assess the achievement of our
students will be outlined and we will share with the audience our philosophy, methodology
and experience In the development of the assessment method adopted within DCC
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Learning Objectives

At the end of this class, you will be able to:

= Appreciate the various aspects In the development of an assessment
method for team-based projects

« Develop an assessment methodology to monitor the progress of
students’ achievement in a team-based project

« Gain Insights into the experience encountered In the implementation of
the assessment method developed and adopted within DCC

« Appreciate learning culture of Asian students
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Engineering Design and Innovation Centre
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NUS/EDIC and Autodesk

Aiitodack SEINUS ~ The collaboration (17 Jan 2012) will allow

staff and students from the University's

(EDIC) and DCC to access the Autodesk
Education Master Suites.

Y oy
“.

Appointed two NUS-Autodesk Term
- Professors at the NUS Engineering

Design and Innovation Centre (EDIC).
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EDIC : who we are

EDIC was first established as a launch pad

Establish and maintain Develop and broaden : ] . .
the NUS Facutty o O , employment opportunie for the Design-Centric Curriculum, providing
engineering as an or engineering graduailcs i . .
icrjne.mat‘ional le;ader n N an environment that prOmOteS Interaction
esign innovation ; iy .
7 and exchange of ideas among staff and

students of different disciplines to address
design projects that require a wide spectrum

Conduct research
aligned with industry ~

b o

" Implement and maintain of expertise. The first batch of students

programs to enrich

and national needs el Joined the DCC in January 2010.

MoU between Autodesk and NUS/EDIC

The partnership will also promote use, training and certification of Autodesk software for
DCC students. In addition we will explore new applications for Autodesk software,

particularly in the areas of facilitating communication, and collaborative innovation across
multidisciplinary teams.
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ACE and ACI courses In NUS

» To date 2 Autodesk Certified {
Evaluator (ACE) and 2
Autodesk Certified Instructors
(ACI) courses have been
conducted arising from the
partnership between Autodesk by
and EDIC.
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N-LJS FSAEEace Car
« Autodesk software Is being used in the NUS = |
FSAE (Formula Society of Automotive

Engineering) race car project, as well as the
NUS Eco-car project.

» These flagship design projects have been
hosted by the Faculty of Engineering since 2001
(FSAE racecar project) and 2006 (Eco-car
project).
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Gait Rehablilitation Project

Example of a DCC project using Autodesk Inventor
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Mandate of DCC

Minds Unleashed. Dreams Fulfilled.
Learning Engineering Differently Through Design
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The Mandate for DCC

| DCC Route (3.5 years)
Selection of
L PP 4

‘Right’ T e

Students

Transformational Education

Learning through project
activities which need to
be assessed effectively

(achievement & grading)
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Desired Traits

. Possess depth of expertise in

their fields of specialization

. Take on new challenges and be

comfortable with tackling the
unfamiliar

. Identify and define problems

and formulate innovative and
creative solutions

. Take ideas from

conceptualization through to
design, implementation and
operation

. Engage in systems-level

thinking and deal with complex
systems

. Articulate ideas effectively
. Lead or work in a multi-

disciplinary team

. Appreciate the cultural and

social dimensions of design
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The curriculum and the multi-year project

Non-DCC

¥ FYP +
Y3 & Y4 Design

Projects* 20 Multi-year DCC Project
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Breakdown of MCs for DCC students

Assessment methodology developed for this

(3.5 years multidisciplinary team) \

Thematic
project, 20
MCs

‘ a
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Samples of student projects

Minds Unleashed. Dreams Fulfilled.
Learning Engineering Differently Through Design
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Examples of projects

« Urban Remote Site commuter
» Morpheus: The Dream Travel Guide

» Develop and design an Interactive Social Robot for elderly-
development of a platform based on Android

« Energy Efficient Humidity Control System in an Equatorial Country
» Development of an Electric Hovering Venhicle

Students are encouraged to use software provided free of charge from
Autodesk In their designing process. We have also set-up the IT infrastructure
to maximize their utilization of what Autodesk has to offer. E,qg, the use of
Autodesk360, where students can collaborate through cloud computing In
addition to cloud-based rendering of models

AU Autodesk University © 2012 Autodesk



Autodesk360 used In student collaboration

Kevin Kuang Community Help ~

Autodesk 360 @&

Home Documents

Recent Activity My cloud documents
Y -.\..- -
Show: | [ This Month Group By: | [5# Date { Upload Document Your 360 Benefits & J
L/

Typical DCC student

Your Autodesk product Subscription may entitle L -
you to extra benefits including more storage. CO I I ab O ratl O n a e I n
Lear More
| have a subscription Enable A t d k 3 6 O
. utodes

"Q Motor 3D Sample.dwg

Filters: None - Showing all activity types for all connections.

Access Now

¥ Kevin Kuang uploaded new version of Motor 3D Sample.dwg Autodesk® 360 Rendering
AutoCADE W3
Autodesk® 360 Mobile

‘ aircondition.png

+ HKevin Kuang downloaded aircondition.png 2 times
T minutes ago Show all

All Autodesk 360 Services

Kevin Kuang turned aircondition.png public sharing ON. N mrdeanation

Kevin Kuang uploaded aircondition.png
Autodesk
University

5 Autodesk Access.pdf 2012

Are you Attending Autodesk University?

We will be running feedback sessions at Al about
Autodesk 360. This is a fun way to see designs for new
features in Autodesk products and talk about future ideas.

(4, Kevin Kuang viewed Autodesk Access.pdf online

v Friday, October 12, 2012
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Autodesk360 used in DCC student work

Autodesk - AutoCAD WS

E https://www.autocadws.com/main/openfoauth_sign: Autodesk, Inc.
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Design Summer Programme

Minds Unleashed. Dreams Fulfilled.
Learning Engineering Differently Through Design
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Design Summer Programme 2012
Designing Solutions for 2030: An Asian Perspective

Key learning experience in Design-Centric Curriculum for 2"9/3" year students*

10 days event
20 universities
11 nationalities
66 students

20 staff

07 field trips
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Design Summer Programme 2012
Designing Solutions for 2030: An Asian Perspective

Number

——

ek day programme + student-led evening programme
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De_sign Summer Programme 2012
Designing Solutions for 2030: An Asian Perspective

an international student symposium

Designing Solutions for 2030: An Asian Perspect;
ve

23 July -3 A
3 NUS Engineering Design & Innovation Centre Yy ugust 2012
@m‘ - Faculty of Enqme(:nnq —

¥
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Design Summer Programme 2012
Designing Solutions for 2030: An Asian Perspective

Participants in DSP2012
given a stimulating
Introduction by
representative from
Autodesk on the
capabillities of Autodesk
software to help students
In the designing of
solutions In their project
work.
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Design Summer Programme 2012
Designing Solutions for 2030: An Asian Perspective

AU Autodesk University © 2012 Autodesk



DSP2012 Assessment Criteria

DSP2012 Final Presentation 3™ August 2012- Scoring Sheet

. Problem Definition
Feasibility of solution

R | . Level of innovation
phdii A A A N R R A RN .  Prosentation skills
Ability to answer questions

PANEL MEMBER NAME:

Marks: 1————-—- 2 3 e 5
Achievement Level: Elementary----——--— Intermediate—---—--—-- Advanced

w N P

. The problem identified is given solid
justification to show it Is deserving of
attention. (max: 5 marks)

2. The proposed solution is feasible,
realistic and implementable by 2030
(l.e. not far-fetched and have to rely
on assumed non-existent
technologies/capabilities)

(max:5 marks) . _

3. The proposed solution is innovative
and it optimizes local resources and
considers local constraints, customs,
social norms (l.e. local solution for
local context) (max: 5 marks)

. The presentation is inspiring, clear,
convincing and well executed by
team
(max: 5 marks) _ |
. Abillity to answer guestions during
Q&A time.
max: 5 marks
e e
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Features of DCC student groups

Minds Unleashed. Dreams Fulfilled.
Learning Engineering Differently Through Design
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Features of DCC student groups

« Multi-disciplines (student members in a group from various
departments)

« Size of group: from 2-6 students

« Multi-national (ASEAN region + China and India)*

« Self-formed

» Self-defined problem

« Multi-year: 3-3.5 year long project

« Supervised by a Principal Supervisor plus co-supervisor

« Access to expert staff in the whole faculty of engineering & beyond
(NUS and industry partners)
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DCC Learning Outcomes

Minds Unleashed. Dreams Fulfilled.
Learning Engineering Differently Through Design
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Desired Traits In DCC Graduates

1.Possess depth of expertise In their fields of specialization

2.Take on new challenges and be comfortable with tackling the unfamiliar

3.ldentify and define problems and formulate innovative and creative solutions

4.Take Ideas from conceptualization through to design, implementation and

operation

5.Engage In systems-level thinking and deal with complex systems

6.Articulate ideas effectively

»

/.Lead or work in a multi-disciplinary team Translate into a list

: : : : . of specific learning
8.Appreciate the cultural and social dimensions of design outcomes
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Expected Learning Outcomes (derived)

1.Ability to look at the broader context

2.Abllity to accepts contradiction and ambiguity
3.Abllity to leverage on diversity,

4.Ability to grasp complex concepts

5.Abllity to apply mathematical, scientific and
engineering principles to solve problem

6.Use of system thinking tools
7.System dynamics skills

8. Abllity to see the commercial potential of problem
and solution

9.Ability to see constraints as opportunities

10.Awareness of current affairs and socio-cultural
trends.

11.Abllity to evaluate socio-cultural impact on
project

AU Autodesk University

12.
13.

14.

15.
16.

17.
18.
19.

20.

21.
22.

23.

ADbility to synthesise, filter and process information
Ability to apply analytical skills to break down complex
problems

ADbility to design engineering processes and products to
meet desired needs.

ADbility to use Iinformation to arrive at informed decision
ADbility to plan work processes and identify bottlenecks

Ability to lead In a team and work as a team member
Ability to use IT for team collaboration

Develop ability to motivate others, persuading and
Influencing others, negotiation,

Develop ability to co-operating giving/accepting
constructive criticism

Ability to adapt (recovery from setback), initiative
ADbility to communicate effectively in multidisciplinary
teams

ADbility to present ideas In writing and speaking in a
variety of professional context

© 2012 Autodesk



How to assess level of student learning?

» Before we can list out the assessment criteria to assess level of
attainment of the expected learning outcome, here are 3 operational
guestions to address...

ﬂﬂ What activities are we going to assess?
Assessment What rubrics do we need to have?

Criteria In the
assessment rubrics Who Is/are going to do the assessment?

AU Autodesk University © 2012 Autodesk



3 Operational Questions

1. What activities in the DCC program nurture these traits?

a.Working in a d.DCC seminar modules
b.Project e.Design summer school
c.Special DT modules  f. Coaching/feedback

2.How are the growth of these traits monitored & assessed?
/ Rubrics to grade learning outcomes & to

- The assessment process provides
gqlde asse§smer1t Process. * Formative assessment (feedback)
* Includes interview by mentor (to enhance « Summative assessment (grading)

assessment)

3.Who will do the assessment?

a.Mentor ( C. Supervisor & Specialist Expert ) c.Peer
b.User (of the product/solution) d.Self

AU Autodesk University © 2012 Autodesk



Types of student deliverables

Minds Unleashed. Dreams Fulfilled.
Learning Engineering Differently Through Design
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Types of student deliverables

There are 3 forms of deliverables:
(1) Pen and Paper (2) ©)

| ConceptPaper [ / assessment rubrics
- Criteria based on
Prototype(s)/Service(s) _

elements of the 8 desired

| Thesis presantation
Thesis /
Methods of Assessment - Pocster Presentation

Log Book
N ——

Peer Assessment Report

Personal Reflection Write-Up . Self Assessment

W
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http://psipunk.com/taxi-green-mumbai/

Types of student deliverables

Type of Deliverables

Emphasis on both team work and individual work Deliverables Deliverables  Deliverables

Presentation v 4

Group deliverables:
All students In the group have common marks

Logbook
B v

Personal

L _ Reflection
Individual deliverables: eer
Peer assessment as reference for tweat for Assessment

Individual merits

Thesis Proposal
Report

Maodel of

Concept
and Report

Thesis
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Deliverable Packs

Thesis Proposal

Presentation

Documents and/or Presentations required

Technical Design 1

Presentation

Logbook

Personal
Reflection

Personal
Reflection

Peer Assessment

. L —— D
Nl AT aIlTICiIL

Model of concept + Keport

Thesis Update

Presentation

Final Thesis

AU Autodesk University

Presentation

Logbook

Personal
Reflection

Peer Assessment
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Student project deliverables for project

Marks for Documents and/or Presentations required Total

TP + MC Personal | Thesis Proposal | Model of Concept (MC)
Semester 5 Fresentations Reflection Report & Report (40%%) + Peer 1005
5%+ 10%) (10%) [ 20%) Assessment

Personal Model of Concept & Report

Presentation Logbook

Semester & Reflection (60%) + Peer Assessment
(10%]

1I: -'l 1|_- .-|

| _ Fersonal i
) Presentations® _ : | Prototype/ Demonstration (25%) + Final 100%
Semesters . _ Reflection |
\Sem. 7 10% A .55, Thesis [ 25%:)
7 & 8 | 15em. 7 5%, ,
Sem. S. 15:-1:] sem. 8 7.5% \Sem. B only)
5em. 8 : 5%)
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Designing Rubrics Considerations
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Rubrics for DCC projects

= Rubric directs student effort in their learning, the scoring criteria must be clearly specified before the
student begin work.

= The following are considerations taken in developing the rubrics used for assessment of DCC projects.

1.Clear Expectations

2.Mastery Level

3.Multi-dimensional

4.Grade distinction

5.High but attainable standards: cumulative criteria

6.Allowance for part marks & flexibility
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Examples of rubrics based on learning outcomes

ASEESS0OR MUMBER: Yersion BL.1 Mow 2011 National Uni‘wersity of Eingapﬂre

DESIGN CENTRIC CURRICULUM
FACULTY OF ENGINEERING
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Mational University of Singapore
DESIGN CENTRIC CURRICULUM
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DCC Assessment Tearn Page Lof 3 K5C Kuang
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Examples of rubrics based on learning outcomes

ASSES50R MUMBER: Version B1.1 Mav 2011

Mational University of Singapore
DESIGN CENTRIC CURRICULLM
FACULTY OF ENGINEERING

Thesis Presentation Assessment

Date of assessment: 144 April 2012

ProjectMo:

Wotes to Reviewers:

1. Reviewersare encouraged to read through the achievement criteria and gain some level of familiarity
before the actual day of student presentation.
Circle on the rubric based on your judgement with the aid of the standardised scale.
feviewer should RETURM Page 1 and summarised varsion of Fage 2 of the assessment form (either
scanned copy or original hardoopy] to the Kevin Kuang [ceekschi@nus . edu.sg).
Whenever possible choose the scale as prescribed. If the reviewer feels strongly that an average score
lin-batween) the prescribed values is more approprizte [Le. 1.5, 3.5 etc, not 2.3) please award

accordingly.

Notes ta Principal Supervisors:
1. Page1istobe kept CONFIDENTIAL by the Principal Supervisor- DO NOT distribute to students.
2. Page 2 should be consolidated and summarisad by the Principal Supervisor after receiving all tha
comments and feedback from the reviewers. Principal Supervisor will discuss the comments and
feedback with his/her students. The consolidated information may e given to the students for their

records. Send a soft copy to ceekscki@nus.edu.sg for our records.

DCC Assessment Team f KSC Kuang

AU Autodesk University

National University of Singapore
DESIGN CENTRIC CURRICULUM
FACULTY OF ENGINEERING

Final Thesis (FYP) Report Assessment

Date of assessment:
Title of Project:

NMame of Assessor and Signature:

Motes to AssessorsiPrincipal Supervisors:
1

siFandback secbon, please provide substantial comments which ang usaful for
2l b improve e report and project.

menl leam wil
mentefead
1 1 fee ; il any). Principal Super
should discuss the comments and fes g wilth hisfmer slodenls. The consolidated information
may be given o the sludents for Iheir reconds.

DICC Assessment Team Page 3of 3 KSC Kuang

Part 2: Textual feedback

by assessor
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Some comments on the rubrics

1. Assessors’ panel made up of multiple staff from DCC and host
department representative. Variation due to assessor subjectivity
minimised

2. Quality of feedback received by students depend to a large degree
on the effort of assessor to provide detalls, actionable feedback

3. Criticism from all staff involved Iin the assessment are vital to
Improve the rubrics. Rubrics always WIP (many rounds of
iterations)

4. All assessors must be familiar with the assessment criteria to be
able to provide accurate assessment and useful feedback to
students
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Final moderation at host department end

« Mapping of credit from DCC to host deparment

» Before students received their final grade for their DCC modules,
host department will moderate the marks based on department’s
bell curve.

« Mapping of DCC modules to host department bell curve is
currently the most tedious process.

« Future plans to assigned separate module codes for DCC work
done instead of mapping back to host department (current
restriction).
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Concluding remarks
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Concluding remarks

1. The DCC experience Is an alternative way of learning.

2. We believe the vehicle to achieve to achieve the learning
outcome/desired traits Is the multi-year project which allow
students to start working right at the start- over to make learning
more intentional and impactful. You do and you learn.

3. We believe a team-based approach in project work provides a real-
world setting where collaboration and creativity is allows the room
to grow and blossom.

4. Tools such as assessment rubrics based on to specific learning
outcomes needs to be continuously improve with feedback from all
assessors involved In the assessment process and understand
mandate of DCC well.
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Thank you

You can reach me at kevin.kuang@nus.edu.sg

AU Autodesk University © 2012 Autodesk



Autodesk, AutoCAD* [*ifiwhen mentioned in the pertinent material, followed by an alphabetical list of all other trademarks mentioned in the material] are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and
services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear in this document. © 2012 Autodesk, Inc. All rights reserved.



