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ACTIVE INTEGRATED LEARNING MODEL
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. EXPERIENTIAL

INTEGRATED
LEARNING
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EVALUATION

EXPERIENTIAL

SPIRITUAL / LEARNING

BIBLICAL

CONSTRUCTIVE ALIGNMENT



CONE OF LEARNING
After 2 Weeks (EDGAR DALE)

we tend to remember Nature of Involment

10% of what we READ Reading Verbal Receiving
20% of what we HEAR Hearing Words

30% of what we SEE Looking at Pictures

dAISSVd

Doing a Dramatic Presentation
gg‘: D‘gﬂ“‘ Simulating the Real Experience Doing
Doing the Real Thing
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m'il,%'auichuﬂszaumiﬂj (Experiential Learning Theory: ELT)

04 THINK 01 ACT

e Operational
Conceptualization
eAnalyzing, reviewing and
distilling lessons from the
experience and linking them

to operations, practice and
approaches in the field.

e Concrete Experience

*Engaging directly in an
authentic immersive
experience. This should be
relevant to context, roles and
actual or potential situations
that may be faced in the field.

The Experiential
Learning Circle

03 APPLY 02 REFLECT

¢ Reflective Observation

eProcessing, reflecting on and
making sense of what was

e Practical Application
eAssessing how the experience

and lessons could be applied
in real life / real context.
Testing and experimentations
of new skill, capabilities,
approaches and responses.

experienced and what
happened and relating it to
past and current experiences,
approaches and conceptual
understandings.

ﬁll'] : https://www.peacetraining.eu/handbook/approaches-to-learning/#5
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The teaching and learning methods
which the teacher use to achieve each
of the learning outcomes. Students will
know exactly why they are being asked
to engage in certain teaching and
learning activities in their course.

Constructive Alignment

7N

& TR

o
Teaching /
Learning
Approaches

Objective and
Learning
Outcomes

-

Statement on what students
should know, understand and
can do upon completion of a
period of study (Program
/Course/Module/Activity).

Assessment An on-going process aims at improving

Method students’ learning by measuring the
learning outcomes they achieved.
Feedback will be given so that students

\\/ know what they need to do in order to

get better grades.

fin: https://www.cded.kmutt.ac.th/copy-of-my2satangstgf-1
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RMUTP Teaching Model

Virtual Campus

Visual notes Discussions
Integrative lectures focused on
Uploading class concepts
assignments during class

Online Tools
Complementary
websites and video
lectures
Quiz tournament
(Kahoot! Platform)
Class presentations
from students

R Google cast
follow-up of Wo:gtngs in (Goog )
students’ group

improvem- S|gna|s (Cooperative

Learning)

Continuous

ents and
Connection with SyStemS

other Subjects o
(Academic course University

Interoperability) Bioengineering

Research Lab at the

Solid State Physics
Chemistry
Radio Frequency
Assignments Control Systems...
with real

Numerical solving:  world signals
Matlab, Python, R...

Use of practical

course projects and

knowledge Hands-on

Use of hardware and Learning:

software platforms Integrating
Project




Curriculum

Assessment

& Evaluation Workspace

Educational
Components

Faculty Teaching &
N Members Learning
> Competency Method
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- Teaching through Multidisciplinary Projects (MDP) .
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\ | Tourism Department

Faculty of Liberal Arts










Teaching Mode: Multidisciplinary Projects
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Education Trends in 2020: Game-Based Learning

Montarat Rungruangthum (Ph.D.)
montarat.ru@rmutp.ac.th

FOREIGN LANGUAGES, DEPARTMENT OF GENERAL EDUCATION
FACULTY OF LIBERAL ARTS



The Changing Role of a Teacher

» Mentors

» Facilitators
» Planners

» Edutainer




Artificial Intelligence Learning
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Internet of things

» Mobile-Learning
» E-Learning
» Application of

ISl



1996 - 2012

Security & Stability
Facetime
Multitaskers

MNano Computing




Game-Based Learning



> Play + Learn

Want to

b ~ PLEARN




Learning Management
System

» Moodle

» Online discussion
» Social network

WHAT 15 GRADERDOK. 1N

GUUGLE

ELASSHDUM?




How to?

- Interactive powerpoint
- Web-based/Mobile-based Learning

Mobile Learning Apps

Why Mobile Learning is the Future of Education




Ovutcomes
Advantages Disadvantages
» Motivation and » Time consuming
engagement » Basic understanding of IT
» Cognifive growih » Task preparation

» Immediate feedback
» IT Literacy
» Skills development









For more information

» Tools for Writing Research Paper

» Linguistic Analysis in Social Psychology

» Mobile-Assisted in Language Learning and Teaching

» Computer-Assisted in Language Learning and Teaching
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RMUTP Teaching Model

Engineering Faculty



Subject

Objective: what
student should
be able to do

Instruction
learning

techniques/
activities

Assessment:
has the
students

achieved the

objectives?




RC-Design

Objective:
students should
be design
structure of

reinforce
concrete

Teaching
technique:
lecture and

experiential
learning

Assessment:
the students

can design RC in
work
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What is CDIO?

. Innovative educational framework

- applied in @ngineering education programs

« based on engineering fundamentals of:
* CONCEIVING

* DESIGNING
* IMPLEMENTING
* OPERATING

« real world systems and products
* to produce hext generation engineers

A




CDIO Component

Curriculum
/\\
// \\
Assessment
G LTS
and- gq‘chO- Workspace
9 Evaluation = CDIO
T~ education

Component

Teaching and
Learning
Method

CDIO
Disciplinary
knowledge

DESIGIN
Plans

Drawings

Algorithm

Customer Needs
Teclhmology/
Technical/Regulation
concept
Businessz plan

E
=19 ar & = o
0 Conceive: N15ARA WIBN1IRTzMNINTLMN ARASlandilum

i
=y I o
0 Design: MIBENLLY WIBNPATITIoUN landilywimatiis

nterpersonal
skills

/ISYSTEM/
PROCESS
cycle

Personal
skills

L e B ] =

:: S ety G e
O Implement: NM3INUfR vizanninendoun andiyvunlfdasiise

OPERATE
{(deliver

Manufacturing

T i
y intended value) ] .
']J'Tuﬂqﬂﬁ'ﬂtﬂq R Maintaining Coding
. , Evolving :I' "??tm.g
& oyed of Validation

Technical
Skills/
Hamuals-on

2 o o a o = .:I:v
0 Operate: WUNTANIUIHARNIAETINITARMUIEMNATNIUNT  ViTanTNATN

n:‘év I oy
unive Wignunsau fuR fman zan



The general objective of the CDIO Syllabus which summarizes a
set of knowledge, skills, and attitudes that alumni, industry,
and academia desire in a future generation of young engineers.

Graduating engineers :
should be able to: 4. CDIO in the

. conceive-design- enterprise & societal

implement-operate\ context

* complexvalue-
added engineering
systems

e ina modern team- 1. Technical &

. knowledge
based environment— & reasoning

2. Personal 3. Inter

Professional personal
skills skills

cdi z ‘

10 =S T =< <
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TOPCARES-CDIO

International Accreditation
Agreements

Industry: Job Requirements

Majors: Learning Objectives

Graduate Attributes
Competence Goals System

Integrated Curriculum
introductory Courses, Disciplinary Courses,
Specializations, and Summative Practical Expenences )

Aosdwi] pueoeqpaag

=T . 3
Activities Design -
and Implement -

Assessment and Improvement



SEQUENCING THE CURRICULUM

THE BLACK-BOX EXERCISE

OUTPUT:

”Final” learning
-
outcomes, competence

INPUT. Course for the engineer
Previous —

knowledge (black box) _
and skills » Input to following

courses

All courses or modules in the program are presented
through their input and output only
- Enables efficient discussions
- Makes connections visible (as well as lack
thereof)
- Serves as a basis for improving coordination
between courses




Shift Mindsets:

Teacher Teacher Role
Controller
Dictator
L — -l

Change the way we get
student’s feedback

o

Designer
Facilitator

Mentor
Coach

4

Joy of
Learning

Motivation

Sancet to Learn

purpose

First year
student

Professional *

4

Meaningful

Graduate
Cando
Can be

Can serve



NEED TO GOALS:

WHAT WE TEACH

Educate students who:

Understand how to conceive- Process
design-implement-operate g
Complex value-added ___ Product ™~ 4. CDIO
engineering systems \

: 3. Inter-
In @a modern team-based ‘1. Te::hnln.':al‘ 2.Personal | 0 onal

engineering environment \ / —//

And are mature and thoughtful __ﬂ/

individuals —

Team




THE CDIO REVISED SYLLABUS v2.0

AND UNESCO FOUR PILLARS cdio

1.0 Disciplinarny Knowledge & Reasoning: LEARNING TO KNOW

Knowledge of underlying mathematics and sciences
Core engineering fundamental knowledge
Advanced engineering fundamental knowledge, methods and tools

2.0 Personal and Professional Skills & Attributes LEARNING TO BE
Analytical reasoning and problem solving
Experimentation, investigation and knowledge discovery
aystem thinking
Attitudes=s, thought and leaming
Ethics, equity and other responsibility

2.0 Interpersonal Skills: Teamwork & Communication LEARNING TO WORK
Teamwork TOGETHER

Communications
Communication in a foreign language

4.0 Conceiving, Designing, Implementing & Operating Systems in the
Enterprise, Societal and Environmental Context LEARNING TO DO

Extermal, societal and envircnmental context

Enterprize and business context

Conceiving, 2ystem= engineering and management

Designing

Implementing

Operating



HOW CAN WE DO BETTER? cdio

Make better use of current assets and resources in:

Curriculum

Laboratories and workspaces
Teaching and leaming
Assessment and evaluation

L

&

L

L

&

Faculty competence

Evolve to a model in which these resources are:

Better employed to promote student learning,
More efficiently developed by sharing resources




— o Defining customer needs; considering /'
=7E= CONC technology, enterprise strategy, and
@ " regulations; developing concepts,
techniques and business plans

' IGN Creating the design; the plans, drawings,
@ DES and algorithms that describe what will be

implemented

EMENT The transformation of the design into the
IMPL product, including manufacturing, coding,

testing and validation

= R/;\TE Using the implemented product to deliver
@& OPE" the intended value, including maintaining,
evolving and retiring the system. =,
gcd.in_

-~




Science & Technology
Teaching Model




CDIO with RMUTP’s teaching—Learning and Quality Management Frame Work
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THE CDIO STANDARDS:

EFFECTIVE PRACTICE FRAMWORK

cdio

1. CDIO as Context”
Adoption of the principle that product and system
lifecycle development and deployment are the context
for engineering education
}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

}3. Integrated Curriculum”™
A curriculum designed with mutually supporting
disciplinary subjects, with an explicit plan to integrate
personal, interpersonal, and product and system
building skKills
4. Introduction to Engineering
An introductory course that provides the framework for
engineering practice in product and system building,
and introduces essential personal and interpersonal
skills

#5. Design-Build Experiences”
A curriculum that includes two or more design-build
experiences, including one at a basic level and one at
an advanced level
6. CDIO Workspaces
Workspaces and laboratories that support and
encourage hands-on learning of product and system
building, disciplinary knowledge, and social learning

"

-

7. Integrated Learning Experiences”

Integrated learning experiences that lead to the
acquisition of disciplinary knowledge, as well as
personal, interpersonal, and product and system
building skills

8. Active Learning

Teaching and learning based on active experiential
learning methods

9. Enhancement of Faculty CDIO Skills™

Actions that enhance faculty competence in personal,
interpersonal, and product and system building skills
10. Enhancement of Faculty Teaching SKills
Actions that enhance faculty competence in providing
integrated learning experiences, in using active
experiential learning methods, and in assessing student
learning

11. CDIO Skills Assessment”

Assessment of student learning in personal,
interpersonal, and product and system building skills,
as well as in disciplinary knowledge

12. CDIO Program Evaluation

A system that evaluates programs against these 12
standards, and provides feedback to students, faculty,
and other stakeholders for the purposes of continuous
improvement

*essential




9 VIQA Focus Areas vs 12 CDIO Standards:] -liicPlayer

MR

Agemal Kelayshon Malayria
(= P p— w——

Vision, mission, educational goals
and learning outcomes

ICurriculum design and delivery

\ssessment of students

cademic staff

Educational resources

Programme monitoring and review

eadership, governance and
administration

Ic'ojntinual qualityimprovement

¢z cdio

1 DIO as Context

2 |CDIO SyllabusOutcomes

3 |Integrated Curriculum

4 |Introductionto Engineering

5 |Design-Build Experiences

& |CDIO Workspaces

7 |Integrated Learning Experiences

8 |Active Learning

9 |[Enhancementof Faculty CDIO Skills
10 |[Enhancementof Faculty Teaching Skills
11 |CDIO Skills Assessment
12 ICDI_O_ Program Evaluation
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CDIO APPROACH, STRUCTURE AND

cdio

RESOURCES

=000
PRACTICE

CONTEXT (1)

LEARNING OUTCOMES (2)

SCHOLARSHIP

LEARNING PLANS & ACTIVITIES (3-8)

cO

DEVELOPMENT

SKILLS AMD EVALUATION (9-12)

CHANGE PROCESS

SHARING



Science & Technology Teaching Model

Active Learning,
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Experiential Leaning,

Research/Project

based learning, etc.
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«9inwy (Soft Skill, Hard
Skill)
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(Performance test, computational,
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oral and paper based exams,
innovation products)

NAADUNANISISEUIVRITNANYY Aansuluduseu

(—miniproject/—Project/ Practice/-Project solution for the community
/Innovation related to the subject/-Special Training part for the

users)

Feedback



ACTIVE AND EXPERIENTIAL LEARNING cdio

ACTIVE LEARNING EXPERIENTIAL LEARNING

Engages students directly in  Active learning in which

manipulating, applying, students take on roles that
analyzing, and evaluating simulate professional
ideas engineering practice
Examples: Examples:

Pair-and-Share Design-build projects

Group discussions Problem-based learning

Debates Simulations

Concept questions Case studies

Dissections




Science-
Based
Engineering

Education

Students
Orientated

Central

Maintain
programme
Momentum

Cvaluation of
Education and Tralning
Programme for Further

Developments

Manage Skills
Implication

Establish
Skills Need

Undertake
Education and/or
Training

Assessing Baseline
Theoretical and
Practical Knowledge

Teaching and
Training

Activity-based learning
Case-based learning
Challenge-based learning
Community-based learning
Design-based learning
Game-based learning

Materials
Research-

Technical Based
Training Engineering
Modelling

Inquiry-based learning
Knoi?ibzlg'\:and Teaching and L.Elnd—bEl S'Ed |EEI I'I'Iil"lg

Trainin,
Practical 8

Competency Methogolosy Outcome-based learning

Passion-based learning
Performance-based learning
Place-based learning
Problem-based learning
Project-based learning
Proficiency-based learning
Service-based learning
Studio-based learning
Team-based learning
Work-based learning
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cdio CDIO standard 8:
| ACTIVE LEARNING

(d Active learning methods engage students directly in
thinking and problem solving activities (Crawley E. F.

active kids learn better

physical activity at school is a win-win for students and teachers

GRADES STANDARDIZED TESTY SCORES FUST ONE PMYSICALLY ACTIVE LESSON CREATES
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in warth or ACrROSET students’ B wanaging belhavios
' - ’
English physical activity
- for the week o=
/

physically active kids have more active brains

BRAIN SCANS OF STUDENTS TANKING A TEST MORE RESWULTS
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“Professional University”
Professional Learning & Research Communities
Hands-on Research Internationalization
& Innovation
* i} ¢ yrannefiu *
*  snmeTedn ATIUUNTIINEY *  Imrsrn
¢ yimszanedem(Soft Skiks) *  poyulentd o anmunsden
¢ MEwinizne L T ¢ nunsiesy
*  mfleaTunTansAuMA | ¢ grawnIy mraiandle
*  dunhninify

Modern Management

Corporate Culture

Active learning

Z cdio
O Two important components should realized
about the set up of Active Learning:

Q Teaching strategies: Teacher
Q Learning activities: Student

People generally People are able to...
remember... (learning outcomes)
(learning activities)
Define List

10% of what they read Describe Explain
20% of what they hear
S oL iy i /f’assive\ Romy
g“.g:m & Learning
70% of what the :
say and wite Active Boine”

Learning Evalusi
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5 Active learning wedic .
Active learning method  %.cdio

0 The way to set up the active activities should
related to constructive alignment to the in
each class — contents Course: Teaching Class: 14 modes of
| How to examine the learnin approach delivery
g outcome from the student O Problem — based Q Flipped classroom
after  the action finished learning O Cooperative team
’ Q Project — based learning
learning Q Team- balﬁed learning
O Case based learning Q Follapomme Team
earning
J Chall»,:—:-nge based 0 Team teaching
learning .
o Q Jigsaw classroom
The appropriate action or activi Constructive - }Elxpe@ennal based Q Lecture
ties encourage the student ur : IEd“H“_E QO Online, Mobile and
derstanding or increase the 4 Alignment O Scenario / Story Balance learning
| in the class , based learning O Peer to peer teaching
Learning Learning O Fishbowl Class
activity SELULINY The result The skill whi - E}S.C?SSIS,H.

ch the student able to

do or the knowledge un
derstanding after lear
ning activity is fini
shed.



Traditional Learning

Told what we
need to know

Problem Based Learning (PBL)




Teaching — Research Nexus

EMPHASIS ON
RESEARCH
CONTENT

STUDENT-FOCUSED
STUDENTS AS PARTICIPANTS

Research-tutored Research-based
Curriculum emphasises Curriculum emphasises
learning focused on students undertaking
students writing and inquiry-based learning
discussing papers or
essays
Research-led Research-oriented
Curriculum is structured Curriculum emphasises
around teaching subject teaching processes of
content knowledge construction in
the subject
TEACHER-FOCUSED

STUDENTS AS AUDIENCE

EMPHASIS ON
RESEARCH
PROCESSES
AND
PROBLEMS



SUSAN AMBROSE’ S 7 PRINCIPLES OF

LEARNING AND IMPACT ON TEACHING cdio

/1 Students prior khowledge can help or hinder teaching
« Have to provide knowledge
e Have to build upon it and activate it
- Early projects create knowledge, later project activate

/1 How students organize knowledge influences how they learn
and apply what they know

« Absent structure, knowledge decays quickly
« Experts’ structure is different from early learner
* Projects provide knowledge and structure

7 Student’ s motivation determines, directs and sustains what
they do to learn

* Values and self efficacy create motivation
« Leads to behavior and eventually performance
* Projects motivate students



LDs

nbermnan Ol s smnons Ageey

2 [Technical Skills/ Practical Skills onceiving, Designing, Implementing &
Operating Systems in the enterprise,
societal and environmental context

Values, Attitudes, Professionalism

4 Social Skills and Responsibilities

3 |Interpersonal Skills: Teamwork &
5 |Communication, Leadership and lcommunication

Teamworl_(ingSkills _ —
6 |Problem Solving and Scientific Skills

Information Management and

Lifelong Learning Skills 4 |Personal and Professional Skills &
8 |Managerial and Entrepreneurial Skills IAttribute

- \Vor |




Current vs CDIO: Where are we now?

Current

CDIO

Learning outcomes heavy on
“what we think students are
capable of doing”

Learning outcome is
determined by what s
expected of graduates in
future employment (e.g. job
competency)

Courses are still largely
“independent”, that is
compartmentalized learning.
Disconnect between C-D-1-0O,
not integrative.

Courses are integrated to
support CDIO initiative.

— rrasacer —CIMCADNADE | S

Assessment heavy on testing
knowledge — quizzes, tests,
examinations, reports

CDIO elements are assessed
mainly on application of
knowledge — process, rubrics

etc. ~
. _—




design thinking process

brainstorming and
coming up with cre-
ative solutions,

Returning to your original
user group and testing
your ideas for feedback.

-
<——‘<

Building a representation of
one or more of your ideas to

Learning about the
audience for whom you
are designing

/
"
<.\ &
Redefining and focusing your

question based on your insights
from the empathy stage.

/

show to others

Faculty of Science and Technology

® People
-

® Problem
-

® Concept

-

@ Specifications

-

® Design

-

® Prototype

-
New Ideas/ procedures/Inovation
-
® Market Expectation




Traditional Unit With Culminating Project:

Exam I ® | Project

‘Ler:l:ure Q‘Acﬁviwl“ Quiz |'l Lecture | B

Project-Based Learning Unit:

Project
Launch

Entry Event
and Rubric

Create “Need to
Knows” and Next

Steps

Activities
Workshops
Lectures
Homework

Research

Labs

Benchmark

Simulations
Discussions
Modeling
Reading

Interviews

Quiz

Benchmark

Tmame viee Baud Tuertic 5@ el cmnetic |

Creating
Feedback
Building
Writing

Preparing
Drafts

Reflection on




Six steps to implementing problem-based learning in
physical education | Download Scientific Diagram
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Applied Method

e Activity!!!! Z.cdio

Implementation Plane for Active Learning in Agricultural Technology course

Learning

Topic and timing
(hrs)

Content activities
(Previously)
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N J Tampere University

Knowledge Management

“wé’ﬂqmmsﬁmmﬁ’ﬂEmemmﬁéé’mmaaauszéﬁ’umﬁmmé’a ”

(Professional Development Training Course- University Pedagogy)

Flipped classroom

Chattraya Ngamlerst



Flipped classroom Aagls ?

Iraditional Flipped
Lecture Lecture
M¥e — 6 Classroom
I = activities
Homework
activities

O
rqll



Flipped classroom t5usiupeals ?

IN CLASS

Students practice applying key
concepts with feedback

Students prepare to Students check their
participate in class activities understanding and extend

_— their learning




vnlusadaly Flipped classroom?

e
.

S

4
y

~

Anytime Anywhere



‘ UNUIMUBI913158 Lalin153an1siseun1saausunuy flipped classroom

ponwuuianssuniananisseuslaegis TAdaiauauwuy

mnzaNiuite wardnnigunsaluas LanIAUARTRLTINAUTR ANy

A991UUANUALAINIUNNSYINAINTSU

[y [ o v =
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Teachers guide and
consolidate concepts

IAVNUIOFUAUFDNTADY

PAUNZAUNUUNLTOU IN CLASS

UNAY 3-5 NUIFDLSD9

Students practice applying key
concepts with feedback

A9 1A 6 W seAdU

Students check their
understanding and extend
their learning

Students prepare to
participate in class activities
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‘ N19LM38UANUNTBUEBANTIANSTEUNTAUTURUY flipped classroom ‘
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Flipped classroom
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11 Flipped classroom sgnalsliussauninugdisa ?
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M o Tampere Universty PEDAGOGICAL DEVELOPMENT Chattraya Ngamlerst

Class room activities |

course Shiscilve Assessment @ YouTube x ‘ @

)
% 5/ dinownnnssumsomnsia:on

%)
Food and Drug Administration

O pusi®

Food sanitation To attract Course feedback
(3-0-6) student’s (formal)
concentration ‘

170 students To motivate Behavioral
5 sections minor group ~ observation
student
' BEFORE AFTER

Case study,
Q&A section,

D Byt Folfe

3 hr. Lecture

Quiz
Materials and | Quiz Flip class (o
Mini group
methods Game once a Working N
semester Informal : PA
feedback

Individual creative assignment

Students love Formal student Pair work/
the activities. satisfaction coaching friend
‘M Minor group evaluation to friend did
are activated. score was high not work
} FUTURE PLAN Activities more mca:cd@sl/ it iE o
(Active learning) SHATELIals student




