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= 09:00 - 10:15 Introduction to CDIO — based Education
RMUTT Smart Teacher Model CDIO Syllabus — CDIO Standard
. Implementation Example
CDIO-based Education 10: 15 — 10:30 Coffee/Tea Break
10:30-12:00 C-D-1-O Skills - Design Thinking
12:00 -13:00 Lunch
I— 13:15-14:30 Active & Experiential Learning
ne Constructive Alignment
. Knowledge & Skills Assessment
CDIO MaSter Tralner 14:30 - 14:45 Coffee/Tea Break
N“q%ﬂ e gﬂ N ﬂt%fa gs']%&la a8 vm U‘% 14:45 - 16:00 Program Evaluation using Rubric for 12 CDIO Standard
¥ q
Summary
Introduction to CDIO Session Objective
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Baby Boomers Gen X Gen Y
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What generation is our
students?

215t Century... Gen-ME Story...
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Unmotivated

Uninterested in area of study,
find it dry & complex

Learn just to pass the courses
and get a degree

Not sure of the purpose of
studying

Graduates

Can Do

graduates: possesses both
theory and practice

Can Be
Innovative
“Learning To Be Somebody”

Can Serve

for a greater purpose serve
society and country
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First year
Student Graduates

WHAT
Knowledge/Skills/Attitudes should the students need to learn ?

HOW
can we ensure that students learn these K/S/A ?

What is CDIO?
i

CONCEIVE IMPLEMENT

L

_ﬁ""‘»
% cd'i 0 Worldwide Initiative
www.cdio.org
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CDID | A Woridwide Innovative Educational Framework

Conceive — Design — Implement - Operate

ORIGINAL COLLABORATORS

Chalmers

Over 110 institutions worldwide and still growing!
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Singapore Polytechnic (Regional Centre) . .
Beijing Institute of Petrochemical Technology (BIPT) AS | a Reg| On
Beijing Jiaotong University
Chengdu University of Information Technology
Chulalongkorn University (Faculty of Engineering)
Dalian Neusoft Institute of Information
Duy Tan University
Kanazawa Institute of Technology
Kanazawa Technical College
. Mongolian University of Science & Technology
. Nanyang Polytechnic
. IRajamangaIa University of Technology Thanyaburi (RMUTT) I
. Shantou University
. Suzhou Industrial Park Institute of Vocational Technology
. Taylor's University, School of Engineering
. Thu Dau Mot University
. Tsinghua University
. Universiti Tecknologi MARA (UiTM)
. Vietnam National University
. Yanshan University

Why Universities around the world adopt CDIO?

DUCATING ¥ .I
NGINEER I‘JrﬂzErJzn

Feedback from industries, graduates and
practicing engineers that certain important

professional skills are not developed in the
existing curriculum.

CDIO Framework

What : CDIO Syllabus How : 12 Standards

= “What” knowledge, = “How" can we do better at
skills and attitudes ensuring that students
should the students learn these skills?
need to learn?

= Redesign Courses and
Programs

* Intended Learning < Gurieulim

Outcomes_ o « T&L methods

= Part1: Disciplinary = Assessment
Knowledge and = Faculty C t
reasoning s GA TipalRlles

= Part2 to 4: 13 CDIO Skills * Workspace

A CDIO-BASED QUALITY ASSURANCE di
SYSTEM cdio

+ CDIO syllabus -
WHAT

+ CDIOQ standards -
HOW

+ CDIO curriculum
design process —
from WHAT to HOW

+ CDIOQ standards === ==
self-evaluation —
HOW WELL

ikl ===,
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CDIO Syllabus Knowledge

1 aaém’mj':l,%a TECHNICAL KNOWLEDGE AND REASONING
11 99RAIINIUURUSIUION oeveiiesseeseeceeen, KNOWLEDGE OF UNDERLYING ...............

1.2 asdnuiitugiendin CORE FUNDAMENTAL KNOWLEDGE
13 asrarmiiugutugeivain ADVANCED FUNDAMENTAL KNOWLEDGE

Personal

CDIO Syllabus ) )
Professional Skills

2 ﬁnmﬁauqﬂﬂaLmzmwsﬁuﬂam%w

PERSONAL AND PROFESSIONAL SKILLS AND ATTRIBUTES

2.1. LGNS l.mzm‘il.tﬁ’ﬂmvwl Engineering Reasoning & Problem Solving
2.2. NMINAADIUAZNMIABNUDIAAMMN Experimentation & Knowledge Discovery
2.3 myanadailuszuy System Thinking

2.4 INUEUAZNARARNEIULATA Personal Skills and Attitudes

2.5. aAatiudiaa 1@ Professional Skills and Attitudes

Interpersonal

CDIO Syllabus )
Skills

3 YiNBLITNIVUAAR (M3 ilnng n137aa13)
INTERPERSONAL SKILLS: TEAMWORK AND COMMUNICATION
3.1. NINIWLWNAN Teamwork

3.2. N13@2&15 Communication

3.3. NMIADAIAIUMBIALTZINA Communication In Foreign languages




CDIO Syllabus CDIO Skills

4 3u3Tym aanuuy Uizend uasdiinvms maluszuuzasasdnsuazdonn
CONCEIVING, DESIGNING, IMPLEMENTING AND OPERATING SYSTEMS IN THE
ENTERPRISE AND SOCIETAL CONTEXT

4.1. UIUNV2IFIANUAEANTNANEWANDIANT External and Societal Context

4.2 u%nﬂﬂ.lﬁl\‘laaﬁ‘n‘.il,mzﬁq‘sﬁﬁl Enterprise and Business Context

4.3. n'l‘i!,‘fl"l‘lilﬂtyﬁ'maz‘izun Conceiving and Engineering Systems
4.4. nN132anitul Designing

4.5, n’l‘iﬂ‘i:qnﬂﬂ% Implementing

4.6. N13ALHWNTT Operating

4.7 ﬂﬂ?:ﬁﬁﬂ Leadership

4.8 ﬁﬂ‘i:naum‘i Entreupreneuship

21* Century Skills CDIO Knowledge & Skill Sets

1. Technical Knowledge And Reasoning
1.1 Knowledge

1.2 Core Fundamental Knowledge

1.3 Advanced Fundamental Knowledge

Communication
2. Personal And Professional Skills And Attributes

2.1 Reasoning And Problem Solving

2.2 Experimentation And Knowledge Discovery
2.3 System Thinking

2.4 Personal Skills And Attitudes

N

2.5 Professional Skills And Attitudes
CoIIaboratlon S
. 1 ' 3. Interpersonal Skills: Teamwork And Communication
- 3.1 Teamwork
3.2 Communication
3.3 Communications In Foreign Languages
4. Conceiving, Designing, Implementing And Operating
Creat|V|ty Systems In The Enterprise And Societal Context
4.1 External And Societal Context
4.2 Enterprise And Business Context
? 4.3 Conceiving And Engineering Systems

4.4 Designing

4.5 Implementing

4.6 Operating

4.7 Leading Engineering Endeavors

Critical Th|nk|ng 4.8 Entrepreneurship

o
?

Validation Against National Accreditation Frameworks

AEET EC 2010 {USA)

TQF (Thailand)

a 5 6

Skills & Communicatio |  Skills
i & IT Skill

Ethics Analytical, | Practical

12]3]a]s

-
B

2[3fals[afa]a]als[a]a

1.1. Knowledge of Underlying Sciences ]

1.2. Care Engineering Fundamental

1.3. Advanced Engineering Fundamental . . o|e
Methods and Tools

2.1. Analytical Reasoning & Problem Solving e . .

" | 2.2. Experimentation, Investigation & .
Discovery

2.3 System Thinking . .

2.4. Artitudes, earning . [ o0 0

2.5. Ethics, Equity and Other ibi . .

3.1. Teamwork

3.2,

3.3, ication In Foreign languages .

4.1. Extarnal, Societal and Environmental | ® .o e
- Context

L RIS L 4.2. Enterprise and Business Contaxt .

4.3. Conceiving, Syst: i and . e

4.4, Designing

¢ + 4.5. Implementing

| A6. Opemmg . ]

4.7 Leadi ing Endeavors . . .

- |as
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Teaching &
Learning
Methods

’iﬁ'msaau-msﬁwj




How : 12 Standards
How to better educate the students — CDIO standard

12 CDIO Standards

Standard 1 Adopt CDIO as a context
Standard 2 CDIO syllabus outcomes 1. TLURINWANFATUUL CDIO AANULANGIIIN
T Standard 3 Integrated curriculum .,,q A u , VL
Standard 4 Introduction to Engineering %aﬂfﬂ(ﬂ‘ia%ﬁ] BN LY
Standard 5 Design-Build Experience ~ Pl 'y
2. davadsznauasuan
Workspace/Labs Standard 6 CDIO Workspaces o
3. 1JuuwIn1e (guideline) lnsusnIsIaNs
Teaching and Learning Standard 7 Integrated learning experiences =
Methods Standard & Active Learning N3N
Enhancement of Faculty Standard 9 Enhancement of Staff CDIO Skills 4 a%’,]d LA msvﬂuﬂ,]i[,ﬁﬂu Lﬁﬂ\‘i LLa”ﬂ’]iﬁ"l‘Vi%@
Competency Standard 10 Enhancement of Staff Teaching Skills ’ o A o w
whwanefnalansassy
Assessment Method Standard 11 CDIO Skills Assessment
Sandadl® CDIOPrmorem Eyslalion 5. wnsaumMInuwNanMINIRI2819R DL
2| st Century Student Outcomes
o a and Support Systems
AANIINYIT
NMINAIRIMANTAT MSFERNITEAN dsziainwnangns

Standard | Standard

2,3,4,5 5,6

iszaunisot
DONUUL-&IN9

&
d" A o
NWHNNIITNB

Standard | Standard | Standard

7,8 9,10 11, 12

NEWID19158

Standard 1 dsaganisdnm

Core Subjects — IRs
g and 21st Century Themes Information,
Life ;:ndl Media, and
Career Skills Technology
Skills

5

LYK S
. s\a“da‘ x0T

Standards and Go\o‘ “\\““‘ ,5\3“d

) \C S
Assessments C-“ﬁ N\e‘“od

W 18\

Professional Development




S 13 -15 March
Cd'IO 2017 CDIO Asian Regional Meeting
e ™ RMUTT & CU

2017

Advanced CDIO Project
28 June 2016 — March 2017

Invited Speaker
at CDIO Asian Regional
Meeting VNU — HCM

Poster Presentation at CDIO
International Conference
CUIT, P.R. China

RMUTT 15t Thai Collaborator
CDIO Worldwide Initiatives

Sharing at Advancing
CDIO Workshop at
SP, Singapore

CDIO Project 2013
RMUTT & CU

RMUTT Implementation Institutional Level 32AU&0111%
RMUTT’s Teaching - Learning & Quality Management Frame Work
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Hands-on Professional Graduates
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Implementation izﬁU%ﬁﬂgmi

Engineering Thai Traditional Medicine College
1. Industrial Engineering 1. Thai Traditional Medicine
2. Textile Chemical Engineering 2. Beauty and Spa

Mass Communication Technology Liberal Arts

1. TV & Radio 1. Hotel Management
2. Photo & Cinematography 2. Tourism Management
3. Printing Technology

4. Multimedia

5. Digital Media

6. Advertisement & PR

Standard 1 -- The Context

Adopt CDIO as a context

Adoption of the principle that product, process, and
system lifecycle development and deployment —
Conceiving-Designing-Implementing-

Operating — are the context for engineering education

[=f A
21A337% 1 - CDIO Tugwerilu uSun*
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Standard 1
Adopt CDIO as a context for engineering education

[ a [
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Standard 2
CDIO Syllabus Outcome

Thai Industrial Needs Survey in 2013

How : 12 Standards

Standard 1 Adopt CDIO as a context
Standard 2 CDIO syllabus outcomes
. Standard 3 Integrated curriculum
Curriculum
Standard 4 Introduction to Engineering
Standard 5 Design-Build Experience 2) Critical Thinki
ritica inking
Workspace/Labs Standard 6 CDIO Workspaces )
1) Teamwork
Teaching and Learning Standard 7 Integrated learning experiences 3) Communication
Methods Standard 8 Active Learning
Enhancement of Faculty Standard 9 Enhancement of Staff CDIO Skills
Competency Standard 10 Enhancement of Staff Teaching Skills
Assessment Method Standard 11 CDIO Skills Assessment
Standard 12 CDIO Program Ewvaluation

4.5




PE

AUTOMATIC PRODUCTION
CNC TECHNOLOGY
SIMULATION

FORMING

TOOL & DIE

COMPOSITE MATERIALS

CORE ENGINEERING

KNOWLEDGE
THINKING SKILLS
TEAMWORK SKILLS

IE Graduate Attributes
AANUAVDIL NG

q Standard 2

CDIO Syllabus Outcome

IE
QUALITY MANAGEMENT
FEASIBILITY STUDY

COMMUNICATION SKILLS

PRODUCTIVITY MANAGEMENT

DESIGN OF EXPERIMENT
LOGISTICS
COMPUTER FOR IE

Standard 2 - CDIO Syllabus Outcomes™*

Specific, detailed learning outcomes for personal,
interpersonal, and product and system building skills,
consistent with program goals and validated by
program stakeholders

N1AIPIN 2 - NAANSVBINANFATUUL CDIO*
Namsl,%ﬂ%i’ﬁmm:uaumzm dmIunneedInYAA
NNBEILNINYAAR NNRENIIFI NN LAZIZUL
ganaaasnuiihnanzzaswangas uazlasunissusas
P 77- I | U (%
mngumﬂmmmﬁwawangm

CDIO Standard 3-Integrated

Curriculum Model

Curriculum

A curriculum designed with mutually supporting
disciplinary courses, with an explicit plan to integrate
personal, interpersonal, and product, process, and
system building skills

N1AIZIH 3 - HANFATUULYIWINT*
wangasgnaanuuy laalsznauaiasgdznanaa
snfinanvang uazﬁtm%ﬁf@lmuslum‘sy‘sm'lm‘s
NNBLAIMUAAR NINBEITHINVLAAS NNHENIIFIN
HAAN AT UAZIEUY

(Disciplines run vertically; projects and skills run horizontally.)

-
7 N
/ \

A strict 1 An integrated I A problem-based An apprenticeship
disciplinary i curriculum model
curriculum ‘ cur_"cumm ’ Organized around Based on projects, with no

Organized around \ Organized around problems, but with organized introductions of
disciplines, with no explicit disciplines, but with disciplines interwoven disciplines
ntroduction of skills \ skills and proj
N\ interwove?
e B

Ref: Royal Institute of Technology (KTH) in Stockhoim




. Standard 3
IE — Integrated Curriculum integrated curriculum

Roadmap to Integrated Curriculum Year 1 | Engineering 1) Computer English 1 g
Drawing QPm,gE\mming Materials

Basic Eng Eng MM
Year 2 Mfg IE Design & ~N English 2 Statistics
Processes Q Build \
Develop .

Sy Gans’ " Learming cpio Skils hosesement | (" cDIO Skitls Mini Project ork Study Engla'\ Metrology
. ggiocigamrsof « Conduct . .?;F:::n;fes . Egas;ﬁ%g . ;':&nds of + Program O\ Convers jtion
”°‘”'ed‘|’jenmy * Map CDIO ogituse and Active o Lovel Year Productivi M/C Design & Teﬁsﬁ%udy ‘d Q
CDIO Skills ils Lo V‘ Mana e SIM Proj
S A

Pre Automation & p/mb 5 DOE
P Control Sys | /(
Year 4 Coo;@m{e Ed on

Project /O Plant Design

Skills Teamwork Communication Critical
Thinking

ME — de facto Intro to ME...

Standard 4: Introduction to

BFEUNTTUIUNITARNLULLASUIN LTS

ynngu aZlAy




Standard 5 -- Design-Build Experiences* cdio

A curriculum that includes two or more design-build
experiences, including one at a basic level and one at
an advanced

A3z 5 — Uszaumyatoanuuu-a31e*
wangasddszaunisaloanuuu-asrsadisnas 2
3189371 w3z TwszauRug I uazdnuitednn
ITAUFY

Standard 5
Design — Build Experience

Design & Build Experiences

Year 1 Year 2 Year 3 Year 4

Machine
Design & SIM

IE
Design & Build

Basic
Engineering

IE
Mini Project

IE
Pre-Project

IE
Project

Engineering
Workshop

Plant
Design

- Existing courses with Design & Build activities

- New courses for 2015 curriculum

Strengthen CDIO with Design Thinking
| O

Design Thinking

WHAT

to make
\ HOW
tomake it

C D | 0
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Workspace

Teaching &
Learning

Competency Methods

Workspace/Labs

Curriculum

Standard 1 AdoptCDIO as a context

standard 2 CDIO Syllabus Outcomes
standard 3 Integrated Cumiculum
standard 4 Introductionto Engineering
Standard 5 Design-Build Experiences

Workspace/Labs

standard 4 CDIO Workspaces

Teaching & Learning Methods

Enhancement of Faculty
Competence

Assessment Methods

Standard 7 Integrated Learning Experiences
Standard 8 Activelearning

standard § Enhancement of Staff CDIO Skills
standard 10 Enhancement of staff Teaching Skills

standard 11 CDIO skills Assessment
standard 12 CDIO Program[Evaluations

Standard 6 -- CDIO Workspaces

Workspaces and laboratories that support and
encourage hands-on learning of product and system
building, disciplinary knowledge, and social learning

N1A3IFIH 6 — NN 1MUUL CDIO
ﬁuﬁﬁw'muazﬁ’mﬂﬁﬁamsaﬁuawmmzdam’%mm‘s
P A aa =1 (%] Y] a Y 4
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Learning Space

Workspace — Fab Lab/Maker Space

- a1/
T RYL CUTTER

/)

LASER CUTTER ,

Teaching &
Learning

Competency Methods




How : 12 Standards ' Active & Experiential Learning /
X-BL / Flipped / EduTech

Standard 1 Adopt CDIO as a context
Standard 2 CDIO syllabus outcomes _ _
Standard 3 Integrated curriculum 3 et a
Curriculum 9 { Intem_ied . Uneebod
Standard 4 Introduction to Engineering { I:tammgs | sakdianx
outcom i
Standard 5 Design-Build Experience A 4 o
Workspace/Labs Standard 6 CDIO Workspaces P =t >
/' Teaching _ \
Teaching and Learning Standard 7 Integrated learning experiences | ar:iiﬁﬁg:gg - ABSGREHAIY _.'
Methods < < / y.
Standard 8 Active Learnin - )
: iy T T EDUCATION TECHNOLOGY
g cdor iy prinpevins m oPfP~ O
Enhancement of Faculty Standard 9 Enhancement of Staff CDIO Skills raach th eance itvnced aming . Te {:'1_ i L__l@ '
isarning cutcomes? outcomes? L = ea( J -
Competency Standard 10 Enhancement of Staff Teaching Skills el P
Constructive
Assessment Method Standard 11 CDIO Skills Assessment Alignment
Standard 12 CDIO Program Evaluation
—’- b F &
o\ o /7 -

hange
student’s
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Change the way students present




R 4

ange-the way_‘I g%;ss’“‘e's&udents’ learning

Active Learning VS Experiential Learning cdio

ACTIVE LEARNING

Engages students directly in
thinking and problem solving
activities

Emphasis on engaging
students in manipulating,
applying, analyzing, and
evaluating ideas

Examples:
Pair-and-Share
Group discussions
Debates

Concept questions

EXPERIENTIAL LEARNING

Active learning in which
students take on roles that
simulate professional
engineering practice

Examples:

Design-implement experiences
Problem-based learning
Simulations

Case studies

RMUTT Implementation
10 Faculties & 1 College

Course Level 52a15182%1
31NN 50 s18BINANIStlagwlas
Tu1% Active IExperiential Learning
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Active Learning VS Experiential Learning

ACTIVE LEARNING

Engages students directly in
thinking and problem solving
activities

Emphasis on engaging
students in manipulating,
applying, analyzing, and
evaluating ideas

Examples:
Pair-and-Share
Group discussions
Debates

Concept questions

EXPERIENTIAL LEARNING

Active learning in which

students take on roles that

simulate professional
engineering practice

Examples:

Design-implement experiences

Problem-based learning
Simulations
Case studies

Experiential Learning




Learning Express Thailand (RMUTT)
LeX 1 8 —21 March 2015
LeX 1l 14 —28 June 2015

m.n.:\x

Expre ,-’ @

/&

A South-East Asia Vision

Day 1-3 Day 4-7 Day 8-9 Day 10-11 Day 12-14
Sense Empathy Ideation Prototyping Co-creation
and study &

prese m:ation

Component 4:

Enhancement of Faculty Competence

Curriculum

Workspace/Labs

Teaching & Learning Methods

Standard 1 AdoptCDIO as a context

standard 2 CDIO Syllabus Outcomes
standard 3 Integrated Curriculum
standard 4 Introductionto Engineering
standard 5 Design-Build Experiences

standard ¢ CDIO Workspaces

standard 7 Integrated Learning Experiences
standard 8 Activelearning

Enhancement of Faculty
Competence

standard ¥ Enhancement of staff CDIO Skills
standard 10 Enhancement of staff Teaching Skills

Assessment Methods

standard 11 CDIO Skills Assessment
standard 12 CDIO ProgramEvaluations




Standard 9 -- Enhancement of Faculty CDIO Skills* Cdio Standard 10 -- Enhancement of Faculty Teaching Skills Cdio

Actions that enhance faculty competence in personal, Actions that enhance faculty competence in providing
interpersonal, and product and system building skills integrated learning experiences, in using active
experiential learning methods, and in assessing
student learning

Standard 9-10:
Enhancement of staff CDIO skills
Enhancement of staff teaching skills

Assessment Methods

Standard 1 AdoptCDIO as a context

standard 2 CDIO Syllabus Outcomes
. standard 3 Integrated Curriculum
Curriculum  standard 4 Introductionto Engineering

standard 5 Design-Build Experiences
Workspace/Labs Standard 4 CDIO Workspaces

standard 7 Integrated Learning Experiences
Teaching & Learning Methods Slg:d:;ds Aeqhgel.eaming 9Exp

Active Personal Interpersonal :
Learning Skills Skill Enhancement of Faculty Standard 9 Enhancement of Staff CDIO Skills

Workshop

Competence Standard 10 Enhancement of Staff Teaching skills

Workshop Workshop Workshop
standard 11 CDIO Skills Assessment
Assessment Methods  s45544,d 12 CDIO ProgramEvaluations




Standard 12 -- CDIO Program Evaluation cdio

A system that evaluates programs against these twelve
standards, and provides feedback to students, faculty, and
other stakeholders for the purposes of continuous
improvement
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General Rubric CdiO

Scale Criteria

5 Evidence related to the standard is regularly reviewed and used to make
improvements.

4 There is documented evidence of the full implementation and impact of the
standard across program components and constituents.

3 Implementation of the plan to address the standard is underway across the

il program components and constituents.

2 There is a plan in place to address the standard.

1 There is an awareness of need to adopt the standard and a process in place to

address it.

0 There is no documented plan or activity related to the standard.
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CDIO Self-Evaluation Rubric
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CDIO General Rubric
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Engineering
Chulalongkorn

trainers
4

CDIO member

master
trainers

Internal Training: 120 participants
number of master trainers: 4 ==pid

.

Share to other universities
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Advancing CDIO

Component 4 Component 5

Component 2
2 days

4-5July2016 | 2-5Aug2016 | 8-10Feb2016 M3-17 March2016
9 RMUTs — 250 |2 25-28 Oct 2016 | 22-23 Feb 2016 |

RMUTT - 60 8 Nov-2 Dec 2016 Master Trainers

RMUTL-40 | 9-13Jan2017 | 3RMUTs—25 lcascade Training

RMUTK - 40 | 3 RMUTs - 50 I RMUTT-15 | RMUTs

RMUTs — 110 RMUTT - 30 RMUTL -5 Other

RMUTL-10 RMUTK -5 I Universities
* RMUTK-10 = -

Thank you for you kind
attentions

Q&A




