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AdAeY: NMIIeuNUNagng, aatugaudnw, dissungulnl, uinnsmada, talent management

Abstract

Strategic plan of higher education institutes dictates recognition and timely execution to cope with
dynamic changes in technology socio-economic changes, and, recently, COVID 19 pandemic and
consequential impacts. Ensuring successful achievement of university missions and goals necessitate
understanding of various determinants, viz., demography, technological disruptions, industrial changes,
market demands, behavior changes, multi-generations and diversity of learners. In addition, equity is an
outstanding issue for Thailand. Apart from environmental scanning, foremost the critical success factors is
human resources that needing continuous development. To carry out the university mission on education
and others, as well as striving towards new goals, universities need to address existing, new and emerging
constraints, i.e., (i) demographic changes entailing new learners of working population, the elders, and those
not finishing basic education, (i) efficient and effective uses of resources as well as sourcing new ones.
Seeking new additional resources should be a mandate for all academic staff, in view of limited government
budgets as well as establishment of new funding mechanism for research, science and innovations.
Furthermore, universities must create new conditions for successes, removing pain points, instill new
mindset and revise working protocols. First, changes in inputs, i.e. learners, pedagogy and learning methods

for new learners and cultivation of technological entrepreneurs. Secondly, reform management of
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manpower and administration. This requires restructuring schools/faculties from department based to

specialized lab/center based, and adopting talent management as basis of high performance staff and

personnel.

Keywords: Strategic Plan, Higher Education Institutions, New Learners, Technological Based Entrepreneurs,

Talent Management
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Abstract

In early 2019 the Ministry of Higher Education, Science, Research and Innovation was established in an
attempt to reform Thai higher education, research, science, technology and innovation. This is a part of
Thailand major reform processes. Higher education is expected to significantly be more effective and to
play a significant role in building national competitiveness and reducing the many societal gaps; in order to

foster Thailand towards the expected sustainable growth.
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For a university, one model is as an Entrepreneurial University, one which believes that Liberal Arts
education fuels innovation, which thrives on big problems, which values execution and innovation, which
places mission ahead of structure, and which believes in building partnerships platform between academics,
entrepreneurs and society. With the model the Thai Entrepreneurial STI university will be expected to play
an important part in manpower development utilizing outcome based lifelong learning process, with mission
on the re-skill, up-skill and new-skill of Thai workforce as well as building up skill and talent pools for future
needs. In the process of this man/brain power development, which will be very much based on work
integrated learning, strengthening of small, medium enterprises (SMEs) and communities will be
incorporated in as an integral part of the processes.

With the Entrepreneurial University mindset, the Faculty of Industrial Education and Technology will fit
naturally not only in producing high quality trainers, skilled and talented manpower, researchers, educators
but also in working with private, public and community partners. Thus FIET will play a significant role in

building Thai innovative and entrepreneurial productive sectors and communities.

Keywords: Higher Education Reform, Industrial Education, Entrepreneurial University
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Abstract

The purpose of this paper is to support next generation innovation leader development by exploring
four major trends shaping education in the remainder of the 21% century. First, we explore the shift in
leading organizations from stand-alone, more isolated institutions to offer tactics for developing more
partnered, relationship-based structures. Second, we trace a powerful instructional leadership trend away
from instructor-centered to participative learning, with strategies for designing and leading learning. Next,
we expose an education technology leadership trend from innovation (apps) adoption to experiment-driven
adaptation, with concepts for leading emergence. Finally, we examine a global trend toward inclusive,
equitable education systems so we offer some ethical and moral approaches for leading innovation - with

heart.

Keyword: Innovation, Leadership, Technology, Organization, Instruction, Design, Adaptability, Ethics

1. Introduction rapidly changing education landscape where relationships,
“A diverse ecosystem will also be not just structures mean getting results that last
resilient because it contains many species (5].
with overlapping ecological functions... a Amid some major shifts in education leader
diverse community will be able to survive thinking already under way, the COVID19 pandemic
and reorganize itself... the more complex its disruption has amplified both old and new
pattern of interconnections, the more education system strengths and weaknesses
resilient it will be [1].” shaped by leading contemporary institutions,
In this paper we prepare a new generation of corporations, and governments [6]. We have long
education innovation leaders by exploring four trends known that older models for leadership were not
shaping education system leaders of (1) organizations, (2) preparing institutions for nimble and adaptable
learning, (3) technology and innovation and (4) inclusion. change and that outdated leadership theory was
Education organizations and institutions (universities and not providing predictable sufficient results for
schools) exist within ecosystems [2] so when these governments, universities and for the publics
systems innovate, they impact more than around the world [7], mostly because most older
Innovators in education university and schools education organization theories assume that a
are, by definition, leaders of systemic change in well-led institution is either in steady-state or
education - so we need capabilities to lead in a stable conditions or that it ought to be so.
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The pandemic has shown us that our
education institutions, people, and innovations are
constantly changing, interconnected parts of an
ecosystem - teaching us that a steady state or
‘stable’ institution is a fantasy. As post structural
scholars drawing from chaos and complexity
theory, we know that the only stable system in
nature is a dead system [1]. New approaches to
systems thinking [8] and new design thinking [9], in
combination help to conceptualize, design, and to
lead more flexible innovation teams where
learning attainments help us to lift lives in a
turbulent world.

We are learning that last year when COVID19
forced remote (online) learning for billions of
learners, professors, teachers and families, most
education systems ignored century-old knowledge
about education with technology in favor of
“emergency online” education that did not use a
century of instructional design (ISD) knowledge
[10]. A wide range of high and low-quality learning
impacts include lower attainments, test pollution
and high system anxiety accompanied by students
sensing more of both inclusion and exclusion.
These mistakes will echo in real and virtual
learning education hallways for decades [11]. As
the world emerges from the pandemic, we aim
here to assist education leaders and innovators
flexible

institutions where technology is an essential part

toward leading more teams and

of education.

2. Leading Organization Trend 1: From

Stand-Alone Institutions to Partnerships
Universities exist to serve our publics. These
public and private institutions are part of a
complex and changing web of nested subsystems
including research teams, departments, faculties,
administrative support areas, communities, federal
governments, industry, and public service
institutions. They consume billions of dollars in
revenue and expense each year. However, if we

understand organization as a structure with vertical

19

power ruling cascading levels of people hired to
perform specialized functions, we end up with a
pyramid concept of organization that is the most
brittle, difficult type of bureaucracy to change [36].

What can leaders do to change these common,
ancient concepts of organization to increase the
adaptability of our teams, projects, and faculties so
that our innovation work better fits our entire
education ecosystem? First, innovation leaders
must accept that our work is embedded with
advanced technologies and that this effort could
thrive with less formal, bureaucratic organization
than it does with purely formal lines of reporting
where each person in a hierarchy performs a
function for a supervisor. We know we cannot
change the bureaucracy, but we can shift how we
work within it at a smaller scale, in partnerships for
example. In poor economic times, publics are
likely not to stand for the enormous costs
bureaucratic processes adding to record high

student fees and debt. Can we organize better?

2.1 Limitations for Structured Functional
Education Systems

When we create teams, departments or even
faculties we organize people so that work and
problems can be solved effectively and efficiently.
Results are necessary and goals must be achieved,
yet lasting results can be elusive. How we organize
our hard work with inter-connected arrangements
of people matters more now than ever.

An organization is defined as a mental model
for a structure or space where a collection of
individuals works with some rules, assignments,
procedures, and relationships [12]. Formal, stand
alone, closed organizations are classic inward
facing arrangements of people and processes,
often mired in functional bureaucracy. They are
driven by hierarchical chains of command and yet
we can find forms of these old structures as the
norm inside some, if not most universities. Today,
organization theory literature trends indicate that

many are experimenting with different organization
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structures [18], mostly at the team and project
level right now, where innovation and quick
change are essential for the good of the entire
organization.

One example of structural functionalism is the
separation of information technology (IT) services
from faculties of education learning technology
departments. Formal organizations structure this
way because centralized university services like IT
report to another labor specialization process in
the university (administration) and they contain
highly specialized IT people who do not have the
same expertise, for example, as instructional
design, pedagogy and education system sensibilities
found in faculties of education (with their own)
with separate ‘chains of command’.

In such formal organizations, specialists are
always arranged in structured functional hierarchies with
a lot of process and rules designed to direct
transactions, not relations among people. The
result is a lot of ‘red tape’ when partnership or
collaboration among functional units (people, departments,
divisions, faculties, universities, governments, industry)
is necessary. This slows the process, adding
enormous process expense. Large universities are
a labyrinth of structural functional labor relation
structures. Formal organization work consumes a
lot of resource (time, energy, and money) to get
work done and the result is usually a closed
system organization acting to reduce interference
from ‘outside’ functions and processes. Risk is
detested, is talked about (but not

welcome). Closed systems are not ecosystems —

change

they tend to exclude difference among people
and complicate connections among specialized
labor in favor of duty, role, and compliance. They
can ignore human diversity and social, economic,
and political currents happening beyond teams,
faculties, and universities while leaders strive for
stability, so they work hard to reduce risk in the
power structure [13]. The condition can be more
than frustrating to innovators when adaptable,

quick collaborative innovations that can come
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from, say Artificial Intelligence informed learner
profiling in the design of online learning programs
are a possibility. Few closed systems in nature
survive independently of their larger environment
and so the boundaries created in university
bureaucracies have long been linked to the
isolation of universities from society. Today,
universities are expected to impact and to serve
society measurably as integral, not closed systems.

A recent case study of educational technology
decision making across a university provides a good
example [14]. Mandated by a powerful political
leader, university It groups worked with a manufacturer
to provide tablets to thousands of students with
the hope that they would have better access to
the

department added functional groups and services

internet for learning. The university T
to support tablet learning, however professors
soon faced students with tools that needed to be
part of instruction and coursework (costing millions
of dollars).

integrate the tool into the learning ecosystem. The

Professors did not know how to

result was marginally better access to the internet
because the instructors were not part of the
organization (IT) that mandated tools, and because
IT did not have expertise in pedagogy, learning
environment design and instruction mediated with
technology. The tablets soon fell into misuse, a
common tale of a formal organization mandating
leaders to implement at tool but in a formal
organization where collaboration was difficult.
Formal organizations are the most brittle, change-

resistant forms of organization on the planet [3].

2.2 Towards Partnered Relational Education
Systems

A subtle paradigm shift toward partnered, more
relational, informal organization is occurring among
innovation partnerships. Examples are familiar,
including information technology (IT), pedagogy
(Education), administration and learning system
design, development (ISD) and implementation

where joint work among support centers, faculties,
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university administration, industry and gsovernment
occurs to create programs or training.

New, relation-based or “network” organization
subsystem structures (teams) created by and
among key people who have the right resources
and knowledge to solve complex problems gather
from across an organization with less formal
leadership, creating temporary, high capacity sub
organizations. We know how to design high
capacity network teams [16], and this emerging
trend is reshaping organizations and innovation
[15].  Such

conceptualization of nested university subsystems

leadership an open system
increases the ‘adaptability space’ for our leadership work
in universities [15] and it creates a lot of possibility
for leaders who know they need to partner with
resources and diverse expertise (or money,
politics) to develop new programs with new
learning with less bureaucratic overhead. Post-
pandemic, national budgets may convulse and
shrink — so more with less funds might become a
norm again soon. Examples of less formal
partnered organization include special task forces
created by provosts and deans with specific results
in mind. Reaching across faculty ‘lines’ they can
attract expertise from across traditional university
(Im)

boundaries with quick results that occur from

faculty, department and administrative
collegial work, not just people ‘doing their job’
(bureaucratic functionalism).

When we lead change and innovation in
education, we know that our less structured
relational networks allow us to attract the right
people, for a while, to experiment with us, sometimes
outside our ‘job descriptions’ or ‘departments’ [3].
Examples ad-hoc student recruiting pilot strategies,
temporary task forces and ‘hacker’ communities.
From Google to Netflix and in university labs
around the world, many innovation leaders are
beginning to study and to understand the power
of our less formal relationships based more upon

“who you know” to augment what we can do by

21

sharing “what we know” to solve problems as
collectives of individuals.

This shift means reconceptualizing some of our
university work without the boundaries of formal
leadership and organization thinking that are
subconsciously, uncritically engrained in leader
thinking (more common, though in isolated innovation
teams). When we achieve informal network organization
with people gathered around problem solving, we can
design powerful partnership as relational patterns
(decentralized nets) connecting with people our
organization boundaries. These are more open
systems where influence, not power drive
experimentation, innovation, and the development of
new processes. High capacity networked (relational)
team patterns have specific design features
[Hanaia! lailarinuadnuisnl and these networks,
if properly designed as decentralized organizations
(Figure 1) often span a labyrinth of closed, vertical
bureaucratic structures allowing us to lead more
nimble subsystems [16]. This section is a high-level
overview for leaders who want to organize more
flexible teams, or institutional partnerships spanning
conventional bureaucratic, cultural, or political
boundaries with technology in the fabric of all the

work.

A, Distributed Network Pattern

B. Decentralized Network Pattern

AR o\

C. Centralized Network Pattern

Figure 1: Distributed, Decentralized and
Centralized Participatory Teacher,
Learner and Leader Network
Patterns. Centralized pattern is a
hierarchy (all nodes go through the

leader to connect to others)
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Our understanding of education organizations
has evolved from historical presumptions of
stable, formal systems to consider less formal,
unstable systems with complex, interconnected
dynamics knowing that a change in one part of the
system affects all other parts of it, similar to the
dynamics of ecosystems [17] [18]. Trees do not
thrive in a forest where they cannot get sunlight.
When we focus on relationships, problem solving
and outcomes, we can design open system
networks with high capacities to get work done,
especially in an innovation space that can learn
[16].

For example, when the University of Michigan
Provost saw that research on teaching and learning
outcome data could be interpreted by analytics to
improve student learning, the Provost convened a
symposium and a (temporary, networked) Learning
Analytics Task Force by drawing people from
across institutional boundaries (faculties and
administration) who were attracted to the idea of
better designed learning environments from well
profiled learners. Twelve faculty members showed
interest collected with a cross section of
disciplines and departments to explore the data
analytics environment at UM and to design a
funding program to support learmning analytics. The
result helped learning environment design, but
also resulted in a successful fellows program
available to any student who want to collect
learning analytics skills. As well, there was a rise in
cross-institutional research and analytics-driven
cultural change where learning analytics has
become a driver for change across that university
[19]. This is an example of a less formal
organization with open systems and tactical
networks.

The authors have tested and developed
models for designing high capacity network teams'
and principles for leading partnered change as
teams develop innovations [21] While creating
flexible innovation relation-based partnerships,

next generation innovation leaders must also pay
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attention to shifts in leading instruction - the
second trend shaping future education innovation

leaders.

3. Leading Learning Trend 2: From
Instructor Centered (Industrial) to
Participative (Knowledge Era) Teaching

and Learning

Good teaching is good teaching. Universities
exist to develop human potential through various
forms of education, so the leadership of instruction
(and its designs) is a responsibility for education
leaders everywhere [7]. However, if we understand
instruction from an industrial era paradigm where
we sort content (curriculum, credits), leamers (cohorts,
school grades) and time (program hours) to
achieve learning we create rigid, instructor-
centered learning that sorts learners into categories
and sequences just like formal organizations that sort
labor into divisions, production processes.

Today, a global trend toward more social and
context-based participative learning in university
(7]
autonomy and critical thinking (deep learning) over
skills

learning) [22]. When we challenge the old

providing more learners more learner

memorization and duplication (surface
industrial learning (surface learing) paradigm we
that

interconnected to a vast network of content,

realize students are also very well

learners, instructors, and people on the internet.
Upon arrival in university, these students do not
expect only learning content from instructors, they
expect experiences, problem solving and

[23]. They

expect similar life balance and development

knowledge-building  opportunities
chances from employers and labor markets.
Accordingly, there has been a shift from industrial
age to information age instructional leadership.
High potentials from this shift favor leaders who
can design and lead more informal, partnered, and
open community approaches to program design

and learning experience design with technology
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backbones. Next, we help you map a path from
instructor centered to participative teaching and

learning leadership.

3.1 From Industrial Age to Information Age
Education Paradigms

Knowing now how to design, develop and lead
more nimble network organizations (teams),
leaders must also know that instruction and
learning in the university is changing on trend with
shifting instructional leadership paradigms from
industrial to knowledge or information age \earning [24].
Information or knowledge age leaders have a
better chance for sustaining systemic education
change by integrating learning technologies in
more open learning environment mix [27]. In the
industrial age of education, we developed learning
systems like factory models to suit the needs of a
labor-oriented society when:

- Most labor was manual

- There was little demand to educate learners
to higher levels

- We could not afford to educate learners to
higher levels and

- Few learners would be content with
assembly line/agrarian work if we educated them

maore.

So, to convert human capital into effective
labor in tune with industrial society values we
organized our classes and education institutions to
We

education by teaching a fixed amount of content

produce productive workers. delivered
and curriculum using specific (lecture, drill and
practice, master-apprentice) pedagogy within a
fixed time via the school grade system. We held
time constant for every learner, forcing
achievement to vary. We then used norm-based
assessment to measure achievement variance
This

students into time slices (grades) within fixed

among learners. sorting system placed
spaces with fixed resources, assuming a static
overall learning environment. The result was

stacked, bureaucratic and technocratic administrative

23

with instructor centered (lecture)

classroom praxis separating teacher and learner

processes

curiosities, interests, and diversities [25]. It did not
create flexible education systems for the changing
societies today where knowledge workers need
capabilities for self-regulated learning while they
learn with connected computers to develop skills
for jobs yet undesigned (i.e.. social media
architects, Al Liaisons between T and faculties).

In the Information Age (now) we know that
instructors must move from stocking the learning
factory with technology, content, teacher, and
resources that work like linear learning production
facilities - toward something more like open
organizations. Globally, new trends like flexible
learning, certification, degree and program options,
learner-regulated competence attainment (not
just grade and degree) and micro credentials are
trends changing the labor development/university
processes in many countries [26]. Information age
educators create knowledge workers and builders
of knowledge as well as the important laborers,
technicians, and administrators in our modern
technologically integrated society.

Because information  technologies have
afforded learners higher levels of education more
quickly, education leaders need a mindset that is
more learning focused, and less sorting focused.
Design based thinking [9] along with systemic
change [3] and principles of instructional design
[24][27] mean that educational technologies can
now be included to enhance robust participatory,
less isolated learning where time and lesson
be

differently. Rather than holding time constant,

content  structures can conceptualized
which forces achievement to vary, we need a
paradigm that holds achievement constant at
some level of mastery of each standard. This
means we must not force a student to move on
before attaining the standard, and we must allow
each student to move on to the next standard as

so as it is attained [24].
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To leverage relation-based education leadership,
information age leaming leaders must simultaneously
understand education organization to design
effective supports for these new trends in open
system participative learning. Beyond the scope of
this paper, cutting-edge education technology
support embedded in faculties like the Faculty of
Industrial Education at KMUTT are using learning
environment design principles with an ecosystem-
like ontology to streamline programs and
organizations so that learning and institutional
environments are more open and flexible [27]

Leading instruction is a project that is becoming
increasingly important in a changing education
leadership discipline where universities and
governments want results in terms of measurable
learning, competency, and labor/skill attainment.
Farticipative learning or problem-based learning is
happening in more student-centered, activity-
based

advanced technologies where the technology and

social learning contexts enabled by
pedagogy is constantly changing, so Information
lead

innovation, change and pedagogy with teams of

age instructional leaders will need to
transdisciplinary experts.

Deep learning in the information age can occur
when students and instructors plan in well-
designed organizations led by transdisciplinary
teams in technologically enhanced, partnered
settings [23]. Refer to our detailed design principles
for leading simultaneous: (1) change, (2) high
(3)

innovation and (4) design of participative school or

capacity  network  teams/partnerships,

university education organizations [21].

3.2 Potentials for Vocational Education:
Sethakul and Nattakant remind us that vocational
education is a worldwide growth trend requiring
action because technology, skill, science, learning,
and performance serve emerging labor markets in
new ways today [30].
State policy makers and labor economists refer

to the the 4™ Industrial revolution where in
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education, information age education paradigm
shifts are similarly impacting higher education
towards technology-enhanced, adaptable universities
[28]. Aligned with national goals to accelerate
productive labor development in almost all
economies, most governments are developing
new training policy along three megatrends: (1)
globalization, (2) technology and (3) changes in
demographics [28]. Macro level labor planning
trends include student demands for lifelong
professional development from colleges and
universities, digital technology effects on work,
labor market structure change and increased
vocational training [28]. Educators are impacted by
micro trends including sharp calls for effective
learning, the use of online lessons and options for
skill decay amelioration [29]. Thailand, for example
has developed Thailand 4.0 and Education 4.0
strategies along with Japan, China and other
countries aiming first at engineer development and
then for technical educator development (STEM)
so that international collaborations (partnerships)
will accelerate education innovations for nation-
building service through technological innovation
[301.

In Canada and Thailand, governments have
accelerated funding for technical college evolution, so
they grant both degrees and trades certification
with labor and social development in mind.
Governments are blurring the traditional, formal
(closed system) lines between K-12, college and
university learning systems by offering credits and
courses that can be earned in high school for
college (trades, diplomas) and university degrees
in Alberta [31] and Ontario provinces [32]. This is
an excellent example of how networked teams
can work across sector, institutional and industry
boundaries. Education leaders need to know how
to lead in this emerging, heavily partnered sector.

Trades and technical education embedded
with technology and assisted by big data, artificial
MOOCs,

learning — are an important merging new trends for

intelligence, online and augmented
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all higher education around the world. Part of
workforce management strategies, European researchers
found skill shortages among content skills (i.e.
reading comprehension, writing, speaking and
active listening), process skills (i.e. critical thinking
and active learning) and complex problem solving
skills (i.e. instructing and social perceptiveness)
[33]. OECD countries report that in the USA,
workers are under skilled for most employment
requiring numeracy, while they are over skilled for
literacy jobs [4]. To achieve workforce planning
goals aimed at better, faster and deeper vocational
learning from colleges and universities in in every
state around the world, innovation leaders will
need to lead designs of more open, partnered (less
that

measurable results in the sector [16]. Vocational

formal), transdisciplinary teams deliver
education is no longer the work of a lone university
faculty or administrative support group - so we
must educate our graduate students immediately
as future leaders of sustainable vocational
education innovation to keep lifting millions of

lives [34].

4. Leading Technology & Innovation
Trend 3: From Adoption to Adaptation

At the rate of change we are experiencing with
big data, cloud computing, computing power and
other technological innovations, we should ask
ourselves: Is it sufficient for leaders to find and
implement innovations in our education systems,
or should we focus more on experimentation that
develops our organizational potential to keep
changing with the times? Universities focused on
innovation and learning with technology face
enormous possibilities and challenges as we
with

economies, changing societal perspectives about

emerge from a pandemic unsteady
online life and louder, persistent global demand
from youth asking for all forms of social justice. We
will need to re-design our education institutions
and lead innovations so that leaners thrive in this

emerging education ecosystem.
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The classic Rogers innovation adoption or S-
curve [35] has been used globally for everything
from assessing technology enhanced degrees
employing simulations to long range strategic
planning and budgeting in our universities. But the
early, middle, and late ‘adopter’ situations [Figure
2] we design using this curve always seem
dependent on so many unknown factors, not the
least of which is an elastic time scale (on the S-
curve) making planning adoption difficult. The
market-based adoption (s) curve has outlived its
utility. It has, however created an addiction,
particularly  among  education  technology
innovation leaders to focus on ‘buy in’ or early,
middle, and late adoption - rather than to
demonstrate the power of innovation and its results can
improve learning outcomes. Innovation, in education
is most often used to describe piecemeal change
labeled as innovation, sadly, so next generation
leaders need to know the difference. This section
invites innovation leaders to consider a shift of
focus from leading adopting technologies as ‘road
ready’ instruments in education toward leading
the systemic creation of more adaptable teams,
groups or organizations capable of adapting their
education system for true innovation via the
creation of new products and processes (genuine

organizational transformation).

4.1 From Formal to More Informal Innovation
Leadership

We argue that partnered organizations and
leadership can create agile education design and
delivery ecosystems in a constantly changing
world. Next, we explore a complementary mindset

change necessary for innovation leaders [5].

4.2 From Adoption to Adaptation: A Search for
Experimentation, not Applications

When we think of innovations, most people
think of the Rogers (1963) Innovation adoption
model or S-Curve. Simplifying here for parsimony,

the Rogers model (Figure 2) presumes steady-state,
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stable

organizations attempting to implement (adopt) an

closed system market conditions in
‘app’ or ‘widget’ for better institutional results. In
fact, most technology ‘apps’ are loosely called
‘innovations’ today - but Rogers and organization
innovation scholars make clear that innovations
don’t just change operations within a part of an

organization.

100

75

w
(=]
o aJeys Jaxiepy

Innovators 'Earl»_.r -Eariy Late -Laggards
25% Adopters Majority Majority 16 %
135% 34% 34 %

Figure 2: The Innovation Diffusion Curve (Rogers
1962). (Source:
https://commons.wikimedia.org/
wiki/File:Diffusionofideas.PNG)

Deep innovation transforms both the process
and product of an organization. It is a better goal
than

implementing a proven-fit, successful (in the

‘adoption’, because adoption means
ecosystem / organization context) technology.
One example of deep innovation is a well-
designed online graduate education leadership
program that we co-designed at the University of
Calgary 15 years ago. Our traditional graduate
degrees provided access only to people who could
live in Calgary to complete on-campus degrees,
thus excluding many working leaders bound to a
location by income. We wanted to slobalize our
leadership program so that graduates could also
learn from each other from the different cultures
they live in around the world. By Experimenting
with a fully online and then a blended program
took years of evidence-based co-design in
instructional design, learning platform, admissions,

graduate policy and supervision among the leadership

26

department, education faculty, university IT and amin,
and school districts, universities around the world.

There were plenty of ‘apps’ and technology
platforms suggested as ‘adoption-likely’ solutions along
the way. But we experimented with laddered master’s
certificates, diplomas and degrees, and a blended
online Education Doctoral degree in leadership which
eventually expanded to Ed.D. degrees in six other
education disciplines. When COVID19 and state policy
drove university learming online, our graduate program
continued virtually unaffected.

We did not find an ‘app’ or one solution in [T,
instructional design, leadership, or university policy
making to do this. We did not use the Rogers S-curve to
‘hope’ for early adopters, middle adopters, and late
adopters. We budgeted for constant improvement, and
staff accordingly. With new values and the purpose of
inclusion driving our leadership, we experimented with
program design, delivery, and technology, using
research and evidence to guide us along. The result is a
genuine innovation in terms of graduate skills,
experience, and instructor/supervisor evolution in our
EdD programs, which are continuously improving. We
had to fight back the impulse to buy one platform
(widget), one design method, one marketing method or
other falsely termed ‘innovations’ that all promised a
panacea for us. We co-evolved as a network
organization, and this gave the entire faculty financial
strengths too.

Innovation is constrained by formal organizations
that are closed systems. In the example above you see
evidence that it takes informal, distributed leadership
(shared influence) across a system (university) to allow
a new product and process (innovation) to emerge.

Change management, by contrast leads to
incremental or piecemeal change and not to systemic
change so apps, widgets, and small-scale solutions
(tech) work in those settings.

By Using complexity theory in both organization
design and education systems (leaming environment
design, education innovators can lead within
complex, changing ecosystems in the ways we

have explored in this article. But the key for
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innovation theorists is not to expect adoption
stages for applying a technology alone, or to plan
‘disruption’ based on a market model that would
attract people to a new market or widget
(Christensen 1997). Leading innovation means
leading emergence for the institution, team, or
unit.

Leading Deep innovation that changes education
institutions (and all organizations) emerges [36] in four
stages: (1) a disequilibrium stage; (2) amplification stage;
(3) recombination stage and (4) stability/feedback
stage. Explained in detail elsewhere [5], the key for
future leaders leading emergence (via innovation)
in each stage is to:

1. identify the tensions found in an organization
disequilibrium state (we are not going where we
want to go) and identify experiments leading to
new processes and products

2. test and pilot the experiments considering
sustainability

3. amplify the experiment so that it becomes
institutionalized and

4. when the institutionalization is complete,
watch for feedback that the processes and product

need to change, and consider another to stage 1.

”'B"‘l Stage 3:

Recombination Stage 4

/.*W

Innovation Diffusion (S Curve)

Stage 2:
Amplification

Cusp /

Innovation

Organzation
Emergence
(transformation)

-y

Stage 1!
Disequilibrium

Figure 3: Leading Stages of Emergence in an Organization: [5]r. £

Figure 3 [5] shows the process of leading
emergence via an innovation in
an education (or other)
institution.

A practical, perhaps humorous example
follows, demonstrating the stages of emergence
for technology-embedded solutions and learning.

Stage 1: Disequilibrium. During research team

noticed that

collaborative paper map-reading to find locations

trips in the car, one author
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in unknown cities took longer when we lost our
way. This created disequilibrium and productive
tension among the team in the car, so the team
mused about another way to travel. Research
assistants had navigation duties and disequilibrium
threatened to become chaos when getting lost
affected personal lives that evening. Buying his
(first) new up-to-date vehicle, the author tried an
experiment by adding an onboard GPS system to
ease navigation and trip-quality tensions. This was
the cusp of change. Importantly, the leader (driver,
author) recognized that this experiment worked to
reduce travel navigation tensions and tensions
from missed appointments. We needed to change
the way we travel.

Stage 2: The Cusp: Testing. Over the next year,
the automobile GPS was used for every trip
meeting. The team missed no meetings, travel was
efficient and more effective.

Stage 3: Amplification. It became common
practice to employ GPS and address searches
before research trips. Overnight, GPS usage
replaced paper maps in the car. The researcher
(lead) implemented a policy that all research
(Note:

there was not early, middle or late adoption of the

vehicles would use GPS for navigation.

GPS ‘app’, no ‘stages of adoption).

Stage 4: Feedback/Stability/Decay: Using a
technology, from recognizing team (network)
tensions changed the process and product of
research team navigation. Now we find that long
trips still prevent working in the car or sleeping for
tired researchers. An emerging disequilibrium is
occurring as young researchers realize Al piloted
autonomous vehicles are on the horizon, and they
want one. Feedback is indicating that the current
GPS solution is limited, and that, when possible,
we will experiment with self-driving vehicles. Plans
are in the works.

In education, our quest for adoption of
technology embedded learning has some us to
misunderstand that often a technology or ‘app’ is

a solution to a small part of the education
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problem, ignoring the open institution and
ecosystem that will assure its sustainability. In
formal hierarchical organizations, we can force
adoption, and motivate people to become
‘adopters’ more by excluding them from the
group than by individual motivation. A different
journey toward emergence with informal organization
allows us to recognize more fundamental problems in
our education ecosystem, to take risks and enjoy
generative tensions to create experiments to solve
problems, and then to use adoption curve logic to

institutionalize innovation can work.

5. Leading with Heart Trend 4: Towards
Inclusion

A fifth trend shaping education innovation
powerfully is a global cry for inclusion, equity and
social justice so that learners and team members
feel better about working together. Inclusion,
diversity and equity is a huge issue in our post-
pandemic world [37].

Public pressure within the education
ecosystem is already changing policy, funding and
politics in public (and private) education systems.
A shift toward more inclusive innovation teams
will be easier if we are leading with heart [38].

Nothing could be more important for leaders
creating innovative partnered teams in the post-
pandemic world. To lead more adaptable,
relation-based teams we know that a moral
compass is crucial for everyone, especially for
innovation leaders. At the dawn of affordable
artificial intelligence, here to help us lead
innovation with heart.

We begin with the development of an ethic to
help nascent innovation in more relation-based,
agile partnerships without fear so that partnered
work results in inclusive teams and inclusive
learning environments made stronger by diversity
[16]. Leaders must be (more) aware of the
diversity and interconnected publics we serve as
education innovators [16]. The largest single

barrier to innovation team impact in education
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systems today is a lack of teacher and learner
trust in the technologies (tools), particularly when
Artificial Intelligence is a subject [39].

With and Al

augmented learning environment design already

classroom service robots
on the horizon emerging from Big Data and cloud

computing, education innovators working on
‘apps’ and ‘adoptions’ can be seen as too far-
removed from the everyday hearts and hopes of
learners who have traditionally learned most
comfortably in warm, trusting professional learning
relationships with teachers and professors. As
leaders of relational organizations, we need to
that

integrated with educational

keep trust in relational organizations
technologies. A
dilemma faced by education innovators in a
healthy, trusted organization is the introduction of
tools and technology that mediates relationships
among learners, instructors, and others (as in
online learning). While we experiment with well-
designed innovations under development, we
need to watch our moral compass too. It is illogical
to say that Al will result in robots that will rise and
kill us all or take teacher jobs, therefore we don’t
need them in class. There are tactics that leaders
can use to assure experimentation while keeping
our heart and ethics close to mind.

First, when we are experimenting or leading a
new process or technology that will require field
testing before implementation by those we serve
(teachers, learners, faculties, universities, companies), we
need to be conscious of our conduct more than
being ‘right or wrong’.

For this example, imagine that education
innovation leaders are designing and implementing
student plagiarism detection software. We can take
an ethical or moral approach to making decisions
as we lead. Morality is the right or wrong of an
action or decision [40]. In our example, students
may take a moral approach to judge the good or
bad of plagiarism software. If the software reminds
them that they might be missing a source attribute

in a paper, they might think this good. If the
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software is used by an instructor to flag cheating
(academic misconduct), and if we connect that
system to the registrar’s office to file an academic
conduct complaint automatically, students might
find this to be bad, because the system is
punishing (doing harm) without reason. Moral
discussions (good vs. bad) can be harmful to
innovation development with a nascent innovation that
is not fully complete or understood.

Ethics is about human conduct [41] where we
apply standards to propose or to judge human
conduct or behavior. When concerned with human
conduct in the context of an innovation decision,
we can take an ethics approach to judge if an
action is right or wrong. For example, when an
innovation leader decides to allow our (in test
mode) intelligent tutor to connect to the university
policy definitions and to the registration system to
expel a student for not citing a source in a paper.
This conduct, on our part would be wrong because
it causes harm without considering the value of
care or ‘do no harm’.

An ethics approach when leading nascent or
emerging innovations can be more helpful to
leaders because it allows us to be guided by
principles and values like our professional duty of
care, and respect for persons (Kant) values to make
a right or wrong (conduct) decision, rather than to
just impose ‘good or bad’ judgements. This is
explored in detail on our paper on Al and robots
in the classroom [39]. Education innovation leaders
will need good grounding in ethics education for
the remainder of this century when Al becomes
another ‘partner’ in our relational organization.

For example, a new leadership program [42] at the
University of Calgary (Leadership, Policy & Governance
Specialization) is “Leading with Heart”, a certificate
program that can be used in master’s degrees. The
case-based signature pedagogy program is designed
to give education (innovation) leaders exposure to
the of

mindfulness, as well as to develop a philosophy

principles educator wellness and

for leading so that from a self-analysis of education
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values, relational leaders can build trust, courage
[43] and care strategies into their work. Other ways
of knowing, such as Buddhist psychology [44] and
leader Vvisioning strategies comprise the core
“Leading with Heart competencies”. Much more
must be done to develop and to prepare education
innovation leaders in different institutional and global

cultures where team relations matter.

6. Conclusion

We have explored four major trends that shape
education innovation leadership today, providing
sources, models, and tips for next generation
leaders in a more turbulent post-pandemic world.
We urge education innovation leaders to consider
a broader view of organization to include the
university ecosystem and its interconnected parts,
connections and partnership work moving leadership
away from labs, departments and stand-alone faculties
or universities. From a close look at systemic change
research, we indicate a shift toward emergence — where
leaders recognizes tensions and support experiments to
create new processes and products for deep innovation
(not piecemeal improvement schemes) as we lead
technology-embedded, constant flux participative and
problem based leaming ecosystems. Finally, we
explored how important it is for leaders to know
their own moral compass, and to use ethics to
serve a more diverse, partnered, open university
innovation world to lift lives including more
people. We are full of hope as we conclude,
realizing that the next generation of leaders can be

much more agile than the last.
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Abstract

Micro-credentials (MC) is one form of digital badges, that has been gaining popularity particularly in
Europe, North American and Oceania. In Thailand King Mongkut’s University of Technology Thonburi (KMUTT)
brought this concept for our teaching and leamning process that expand to include learners of all ages. The
objectives of this article are to compile definition, ecosystem and limitation of MC and to study how MC
has helped in human capital development in general and the practice of MC implementation for educator
development. MC is a new learning format that focus more on the verification of competence than how
and how long the learning process takes place. It is suitable for world that is constantly changing. It has
great learning flexibility; thus, become more accessible to general public than the macro-credentials. While
learning it also build essential skills such as a learning to learn. MC is also used in educator development
both in K-12 and higher education. The educator who has earned MC has confirmed the benefit of MC such

as increased learning, improve his/her own job and can be personalized and self-paced.

Keyword: Micro-credentials, Digital badges, Professional development, Faculty Development, Educator
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1. uni

Micro-credentials (MC) Lﬂmmwwﬁwmmﬂ%
Badges wagnaneudu Digital Badge d115u badges
Apoildfununlaeiluldvaeninditil badge tu
Iinwelany qumawmﬁmmumﬂ‘ﬁﬂumwﬂumi
ﬁwmﬁﬁ@mﬂ'w MC L‘flug‘dLLUUﬂﬁL%‘&Jui'ﬁﬁ’lé'ﬂﬁ%’u
Aanuaulalagiamzysemalunivylsy swsnnile
way Oceania LUuog9u1n deaziuldanTenusng y
‘vmﬂmwmwaaﬂmmﬂﬂia,mﬂiuﬂammmu uenanil
LLmﬂmwmmmmmmmmimmmau%LLauvgmm
MC 191 UNESCO (The United Nations Education,
Scientific and Cultural Organization) &g OECD (The
Organization for Economic Co-operation Development)
Fsldnanis MC lusonuiiferiumsnwiluguuuy
Tvwlunuuesves Digital Credentials [1] g
Alternative Credentials [2] TuUszinelne un1ing1ay
waluladnszaeundisuys 1655un15tn Micro-
credentials 1ldlun1sdnnisseuslneingudvune
Wuauyngaade llfanzindnufisoueglu
U Ivedeninii

unAruiiingUssasdifieAnuisUuuy ssuy
e dod1inves MC wazni1sd MC Tuldlunas
Warnyaansiald wazyaansifinuieadostu
Ans@nw (educator) tiaea1n MC dafuifuidedll
Feibiiunauideluansansivimslduntn §deu
Fethsre91une q fmswnsludvledunldidy
wvaatoyandn sausenishunidona Mico-
credentials Teunsuuivledfiieadostunisiaun
YAININNNISANY

2. Micro-credentials Aaazls

Micro-credentials §sunsadianaiinsienlude
?]'u 9 WU nano-degree, micro-masters, verified credentials,
certificate, digital badges, licenses 9158 endorsement 191 an
fgruliogrenarnnane wulusie91uves European
Commission T#in1552usaumilenuanumassngl i
fdeudunienis wazadeudildannisdiss
agmawaa@tﬁm%mdwﬁmmLﬁiﬂﬁ]aéwli (3, 4]

wanantuseudeiuudligliuinis MC du 9 1a

Tandenuiuinlisndle wu Bloomboard vy
PUILNUNTINVII ATV ITNA WA BUNSADU
Tanafia MC TuuSunmaiunsimunyaaINsiIung
a ] - . 2 A &

L38UN15d@aUILUU Certification vuaLannidung
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gatlanuanmnsaiianzianzes Inglivanguiaiig
FulunsuftRenluiouseu [5] Snmisaunide
Digital Promise Fa.duntnenuiifsanianisueumng
1910w National Center for Research in Advanced

Due =)

Information and Digital L& na1aifiniudsdnuwase
d1Aty 4 Usen15ues micro-credentials Ao avdoaduy
gruaussauy Wunsiauseuaaa egluguuuu on-
demand wazfosanunsoirdeyailuustusugduld
6, 7] andfenuiilgsausanlidnsdu aziiudn mc 8
Fnuarsmsunnvanemienuiisiusuld dun

1) finmsfuseanaznuiingaildsunissuses MC
Suilfnwe Aruamsanie aussousiuase a9
A0AARBITUNITTUUTTINANTIOUY

2) f1i1 “micro” \unisdennamneinnisFeus
fidvwndn Tngluunendainmsdieudeuludsaan
nseusgnAtdetnsindu macro-credentials Wi
“QUIRLAN” YDIUAATAINURUIYDNAUANAINY LT
wdnnarluuSayn L8N short course w3ailvunn
Uszu 530 39 5-40 ECTS points (European Credit
Transfer and Accumulation System) aufiadnaunil
Wiee 1 e 9% 1 dussouswitiu wex

3) MC 9z@n315031 stack sauffuuazidudiunds
999 macro-credentials #39® leaming pathways d1%15U
NITNAIUIAULD

uenniuddedidnunzdu q Aldsumayaidud
T Wy zdesfinnuiedetunisinau Wuau
Foensfiuiade uazarsinisnumuiiieliudladngs
uideants wazldnmuamaufiniandsly 1Wunns
Feuianzdmivusdazyana awisaiFouluany
AT va (self-paced learning) wag @14158
Talunis5usesuszaunisal (Recognition of prior
learning) sasiansvinliAnn1suUsutoyalsifdu
WelsiguiulaingiSouivinugozls waziindngiu
ovlsfiuansliifiuindinvedu 1wy n1sld disital
badges 1Uugu

Mndnvarsin Lavdeyauszneudu q Jseunsa
agUlidn MC Aomsusesanssouzannudngiuiigve
Susesliious Andu wazasdornaudndngiuids
Usedndhflaussausiiamzinnzasiananass laenis
L'%ﬂu%"l,ﬁmiﬁwmaﬁ'ﬁsﬁqiﬂié’ﬁmumlﬁmwﬁLLazmmﬁm
mﬂmalﬁauimﬂﬂiu UN50INSY T LI ALY
aussauriameinzasiandnasasiluaussousd
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Wuiideenislunisiauass lnganunsoasuanyny

989 micro-credentials T@smn5197 1
nAdildnanundiedu szl MC fdnvas

AdBU outcome-based education (OBE) datfiunns

Tdnagnsnisseusilugansdu wdi3seeniuunis
Uszillu waznsiieusliaenndosiunadnsnisiseus
AIUMENN1TVBY constructive alignment

A15197 1 asUdnualzuad micro-credentials [8]

FaJudnwairas Micro-credential

Fanlyladudnwaras Micro-credentials

M nsBouduasussiiuuuguanssous

As5eusIarn1sUsTENNNaNINS o USY
Y

M msiBeugimnzanivsaies

mssusuilgladmiuynau

A 9 Y & da 1w ~ S v X
|Zl m’imﬁﬁﬂmmumamaauwuagum NIDANITIOUSNAITNINVY
Twad

Online course/online training

M msBeuiuardmdngruiiefunsussidiuldnasana

A1sRUTHNINISUAnAa WL LNEU

a4 v o =y g A a X oo vd
M Rendestiunulaenss Sebidumszanuiiiiausuii
foansdamnang e sunsUssiliy

laiAeadesiunu

M nsoudiiisanmsadiiernass

nsiseuiNMsTNdUTeya

Uaq0u OBE finsldagnaunsvanglunisanaudine
vilan uazlunsiusemangns 1wy AUN-QA Fadu
YA IgumIng1delugininei@enz Tuseniles
16 (ASEAN) ABET Faifunns¥usesndngminiesinu
Fmnssumans wag AACSB Fadunisusemdngns
euuInis Wi tnedsdifianudidysutude
a3 ouazdosdaussouziazauannsan L
fuualy FsaziFondy “dusa” nsne [9]

1514 MC duludagtuiivarssuuuy uwiamnsa
wavdn 4 188y 2 nguluajde nguilludiunises
wiaeAnlundngns (credit-bearing) Faanunsatily
\uduwilsves macro-credentials wagnguiilallfliu
drunilareaniiein (non-credit-bearing) Lilatily
f915u13uAUFULUY MC Feldfuagluilagiud
Selvaratnam (2020) lé5ausaul¥agnudn MC iy
credit bearing /7881950 ULAR 1) N19IT8UTEAY
Taudindnu Aedvuteges 9 1Ju MC eldsu MC
aufazldmieinvesseiviu waznilefniiein
uazsadwsnsseuasunuimuslundngns Aagld
Usggrluszaviudiadne wag 2) nsisouluseiv

1 a

USgey1n3 Feunesieivazusgegoonuniu MC

o " o A vaa &
Wuleadugluuunsn uasisiunsanlilaldisd
viovae uadunisnaunuiissunssedyiiundngns 39
Inagiduseivninedesiuinue dusudieensves
non-credit bearing 71 Selvaratnam sty laun 1)
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short course finsiinsivuanadwsnisiFeus dalu
sUuvuiifnazseniunsifisulszaunisal wiefisan
nulunateusemnadn “Recognition of Prior Learning”
waz 2) Wufanssuasundnans (co-curriculum) vea
nsAnuseiuUigns ud MC AlFlaldgniudsy
nduluiBumbein dndnwiinavazaulily portfolio
Weariiuanuiiaule wavdwalidlenianisldemsi
N [10]
Tuvsunwesuniineraumalulagwszaouinan
suUF MC fianldiinsouuuanifigiuanaindide
294 Digital Promise waryUsuiinduliunzausu
viun laglu 1 MC ag1funissusesaussausiiios 1
aussauziindu TnsaziSenludauildn “eam” uo
dmsuaufiglifianssouy anunsaRmuinuodlud
fiFondn “Leam” 9iiinsi3ouiiivainuans 1wy
ns@nwsenuesaInumasdeyatissylilu MC vie
nsiihsaRanssuiienisFeusluguiuusing q (Ui
1) Tog MC v03unInendeinalulag nszaeuinasuys
\Juwuu non-credit bearing usiilodeanisazihnguly
\Dudrunilawomdngns Fsvdngnsveauming ds
Wulumuiuanswes OBE azldisifisuniunadwsnis
30u3 (learning outcomes) 4axUANFIIINNSLTEY
Touund Satnasiunisilevleuiieneivlaenis
N1TUNINADTUIETIEIV
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N1599NLUY MC Y03uvingdemalulagnszaou
nasuys aggnitnualisiesedunisiieus (Revised
Bloom’s Taxonomy) Wag3ee! Uﬂ’J’]ﬂJL‘QZ‘IIEJ’J‘U’liUv (Proficiency
Taxonomy) Revised Bloom’s Taxonomy & 6 52 AUA®
Remember, Understand, Apply, Analyze, Evaluate
way Create Iy MC %ﬁisﬁumiﬁauﬁé?um Apply
Bl Tuvauedi Proficiency Taxonomy Aiil 6 Sunguiu
IG]EJL%:EJ"\]’]ﬂ Familiarity, Comprehension, Conscious
effort, Conscious action, Proficient & & Unconscious
competence §1 MC 9ginunsziuainudeivigly
seffu Conscious action Fsusnefisagiisesiu “vinld”

o

v3avhladusatuies U7 2 wandliiiudn MC

learner’s
abllity

©

Learner choose
micro-credentials doesn’t
have
ability
e

-

LEARN

Learning

have ability

ATBUARUIEAUTUNITISEUT WarAUTEI YR luYe
ot

3. Micro-credential Ecosystem

Tuszuudiiamiifiazsinlé micro-credential gnld
Usglowdldegnaiind azdesusznaulusegidugly
n1s¥usesanssauy (MC issuer) fiifaan1slasunis
fusos GeluvneastenanunesauisfiFoude (MC
earner, MC learner) §eanuuy MC (MC designer) &
8813UN95UTOIANTIAULLUY micro-credential (MC
recognizer) WarsUUTAYsa3UNINNTIANTTIS oS
(MC Platform)

if awarded

Submit evidence
Earn & share

U7 1 Uufin micro-credentials vasuvingaewmalulagnsyaeunasuys

$

Evaluate @

Create

Analyze

Apply @

Understand @

Remember g

Micro-credentials

< S

'ci“\o RS
& &

X &

& <
((’b (JO@

] o a v a . . a a 1Y) a
JUN 2 sgiunsiteud wasAnuedIngues Micro-credentials Tuusunvesuminendemealulag-

NITIBUNAITUYS
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o

Issuer

=

o)

W

Designer

k\g]esign MC

N

EATHET explore MC

learn & earn

assess evidence Recognizer
o

e o
/

/" look at what
earner share

display & share

Micro-credential Platform

\

€aN

uenantienaasiigilanliamide ielifoyalunis
30911 MC lamuanuseanisvesdldinuass lnsusas
osdUsznovannsnasulidunmiuandugud 3

MC Issuer o191 dununieeednsiivimingilinng
fuses lasannsfnaziduesdng msizflanundedo
1AM MC Issuer uanannagsiminilinisiuseaudn
ALAIVANAUAINNITUTEIUANTIOUEAN MC 59UT9
NauruREdl MC oglstne ddlunszurunisdang
o1afeudiffildulidnuds usnlideyaiiiolid
MC fineuausssionudosnisvesnisldamaisliun
o

MC designer Wuf{eanuuunisiuses derilaves
nseenwuufentsszyliegrsdaiauinagdods
nangiuozlstig LLazLﬁadaLLé’mé’ﬂgwﬁu%gﬂ
Ussiliumeinasiozls lnaunaeivssidiudnazideuly
sU993U3N (Rubrics) uenaniiudronaiiteyauszney
daudu 9 WU AdtaeuuaziesuY unaaseus
uaznIzUIUNITLAEITes uardn MC duasilludiu
vosmswagFouieliflaussougauiidiuaud,
MC designer e1ailugpansuunisiseusliungisou
el

MC earner/learner Wugfilvesumssuses Tasilas
arursaiuainnasidu leamer Aoy Lol
AEI0 uiiSereslurinuiedmdngiuuds
yosumsUsudiu videfdauanunsaduogudaiaz
awnsoifu eamer dtas ol earner fimthitlunis
wisauazdmdngiuiefunisuseiiiu
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Ui 3 gﬂaﬁ”laawwuﬁmﬁﬂum Micro-credentials

MC assessor tufUsziiundnguiigueiunis
Susesdadnun Tapaglianuiuinmslasunisiuses
wiolilnedananaeifisimualily MC undadiddey
nhenuiitudufenislifoyadounduetisatsassd
wigliguesunssusesannsaiinduluiannauyes
puadliRBatu madufussiiudunsasdoagniindn
Tu 2drudoadrutdrlalunisusziiu Micro-
credentials Tnavialyu wazinausidnnsunisuszidiu MC
wHaz e

MC recognizer L ufousunisiusesaussnug
ugiideluuivgrves MC Iraunsanifuiiniig
awnsale wazthwanissusesluldnuse wu T6luanu
yana lduinisgainuanunsaiiesuaudninnuse
AMsueUMIEY Meaeuty warldluidunianis
Waruryaains wielddiunis@nyn wu drluidu
u1edruvendngns tJudu faud MC recognizer
anaaglddliAedestunsruiunisiauindesuses
Aunnlaenswuaduiuladourinaudiiaves MC
wsevinld MC Tanen iesainanunsailUldliAn
Uszlonilaass

MC platform 18usyuuiisesumsdanisneuuy
MC SuiduiialadAyues MC lawiaungueiing 9 Tu
seuufliaat (esen MC1udrunisvenisila
lonan1si3eus n1sil digital platform Fududes
$u viteltaudnisld Tne platform azvhuidised
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1. Marketplace iel¥oonuuy MC 191 MC
1l wagiFoudinnden wagdnuwr MC faula
Platform 3efiviantin7iidu showroom vae MC 7
annsauuzi MC fifiSousvazanlaiFou

2. Classroom titeidufiFous wazdwdng1u
\ion133UTesAINEA1INTE

3. Competence showcase easdufisausaud
aussaugmionuamsadildiigatiudives eamer i
oglsths Tnganansnazidenaygnligdudnungléi
Anuannsamaiiy uasndnguillifguiausous

wifie1g 9 ves platform fisneaziBundu q
Fuffuusun anansameuianiuldanunauses
Dimitrijevic wazady (2016) lasausaull [11]

4. 9p31MAVBI Micro-credentials

w1 MC azfifefifefinaniundnedu ws MC 84
Julfudednl Tnsemelulszndlve Jsdoudod
mmé’qLaaqﬁasluiwua%iﬁwﬂmLawwslwdaqﬁuéfu GN
fhefunaneUseiiu 1y mslidesiulunsiousi
LilfiAnlueaiou mslideiulundngiuiideindu
suvresfveiusesadinield n1sldideduly
nsvuIunsuaziiUssliu (s [12] wasiilosnn
Tudagtulsifivisnuiiviiwihiiasuquguauinsgiu
AM5IANIS5UTRLUU MC 39vTH MC 9numazesnnsg
p1asinnuLana19iuly dewasnavinlminanudnla
AnAgafumanssaveslesunisusesuuy MC 14
[13] Recognizer imuddudosdinisfneiagis
avidunin MC annudaziivuiinunineeyls uay
Aetestuaussauzezls Yo dndandns dena
nsENuReszUUdIAtYes MC 1iesanniisiuau
recognizer Sslalunnifieanedizdwmaliszuuiiusely
16 MCIssuer §ema59zdosnulaindszuudig 9
Tngianizszuulseiuauninueanisusedy way
FEUUNTT verify MAUvaIRUasUNITTUTes S2ans
doansiitoasanssuivesiilazuniu MC recognizer

5. Micro-credentials AUNTITE519LLAZARAIUN
A8IAU

Tugatiagtiu waluladinsdsunlasedsnig
dmaiﬁmuﬁmaﬁagﬂuaammqa&J"mgﬂwmmué'w
wieadns luvaisiieafuifoulvd q ety Fa.du
a1ndilimeiuiney waza1nd19sduuldusiud
AndulraldesnsfiEunindy luvasiendwiud
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Feflogaudetagtuisinginuiuansaldainifiy
ADUTIININ ATLATEULATNAIUIAIGIAULUN IR DT
Whuszasd uazsunuuiasuluanida

LAY N1smseuarn1sRRILasautnazs
msisunsasuluszuy warldfuydinig@ne 1
v1endadenit Macro-credentials \unsindeualy
1Vinwel TRl 301897311019 (skilled or knowledge
workers) a11150Usznovainlaednnials wazdl
ﬂmauﬁaﬂsuﬁ%maﬁmmuﬁ widensasuulas
yosFnsaitlinanl i vinliingussasdvesns
asawasiaidrudsullanniu fedesasnu
TvnSoudmiun139i91u (job readiness) Hanssaugly
nsvhodniifeglurnedu waranunsowaguanug
(transform knowledge) viiavinanuluaildaenedaiy
nsafraaziannidiauiatuluiinigSoudinlas
o¢ls msaausatumalaliiAnnisiGouiensdeiiles
Lﬁaﬁauiﬂuéaﬁﬁﬂﬂﬁ wazannsavinauly saumanns
Fouioifulas (learn to be) wnniinsiSeuiiied
wazarauAd1us (learn to know) [14]

msL%‘&JumsaauiugmmuLﬁuﬁy’amﬁﬁﬂwﬂuﬁwu
wsonsilneusn sldlumneulfsidmsunisainaag
waunasrudnaell F9laiAn “altemative credentials”
o Mssusemnemsinwmmaden dieduduludes
fINa LLasﬁQ’au%muﬁaﬂﬁmwﬁu Tus1g91uv99
Kato waraugleiinsIzinanuidesie 4 wuingi
auiﬁ]miﬁsummw,aﬂugﬂLLUUﬁLﬁuﬁWLTJWNLﬁaﬂﬁﬁ
Aldaregnnin THaardunit uazlinnubangu
INNIMTSERslugULuUNSANwILAY UaNMNIHUE
vrsautiiuindulontadazldfuquadann
aontunsfnwiifideides Kato uazamedaldnannds
nuitedniTomdsinuindiauinuiesienand
mﬁmsmmqLﬁaﬂﬁ?uﬁt,t,sagq‘lamﬂmaiu Ly N8
mnuthila wavauausaLiinay wazls93dla91nnIg
anuiluldnuass inndusegdannaeuen i
nsldsuduioudintu ogslsfinaluyumosnngly
Uaudin 19Uy vseuTemeng q dweaiiuingd
n1sfinwegradunianisdsfinnudifyey wazues
nsfuseuumadenidudiulsyneuiidnundae
dandnluunaden (2] snduuisvilvg o uneudem wu
Apple Google Hilton Wag Starbucks ﬁLéuaﬂ%U%ﬁy ol
voagasinsiuliosas uazsjfufiaussauzannniy
[15]
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AnUszLAuntdand1fivinle Micro-credentials

7

o A

WHNEAUNSHAINIASIAUEATIgUUAB N1SA Micro-

3 9
o DA

credentials fiauiAgitesivau wagiuiinisiuses
AUTIUL ANUANNTVRITEU VINlF MC mavaues
AMudoInsiLTaTsvemihenuiidnany uied
\Fon9119u demand-driven wazidunisnifuiing
1650 MC ilunuifaussaugaufiimualiase sy
nseusudusnniuludiuveanisidoud fausd
vnnsasinisaeumeviinsousy Tnaesutseiuls
s ouianuiludesdideuindu luvued
aussnugdnagmunesaudeianud fnve uas
Audnuaz uensihanuduasiinesluussgndld
Tuau

MC WumsdaaiunsBeuinaondin ilesain MC
\unsBeusitvuinidn (defisuiunmsiFeuiiedu
TuSeyayuazditng fudonaasiinismvuaidunia
n13i38us (learning path) Adanau uddssinudangu
Tumsi3oud wazanunsaousmeauiiiimne i
winzyAna naeaNnIsiseus sviinisasdeujialy
n19vireruaiaiielilindngiudiniunisdudu
aussaug il MC Wuanunsafudiunilsveanud
yild maausdseuintuldlaeivaglifesisay
9oN1NINNY ANDAguLarAsThauiivhan gy
dunilawesnssusesaussaus [unaiulonaliau
danfaueuedlduintu Jafudunsdaaduns
Bouinaendin Jeaenndestugnsmansend uaziny
wiunneliensaansynf (12) Usshun1simunis
Seoug (n.A.2561-2580) wazlagnszyliluunuyjsy
Usgimagnunsine (adudiuuse) Tnduguuuunis
a1 s liaa tugaufnuaiunsasessunsinng
Fouinaendin Aneulandanudeanisyeaszyng
RGGH

defansanlugnvesfiFouiiuenainazléwamn
uadludsiiaulouds MC dadumsiaunvinugsily
vosffiFouidanudndusoislusuandusgisun
nsdnnisiFeuilae MC Sanuiertestunguinig
\35u§ Connectivism MLiei1a11u3Togialuuu
inFededumesiin vilriundadoudiinarese v
wazdinquszasdsng q agiedoauasuniimiy
facilitator n30E81w8N1TSEUS TuvziRedItun
n15lduan Connectivism vilvidiseulaiouiuuuin
ALLA (self-directed learning) [16] FafunsiifiFou
Fumritliferls sudmanglunisdeud Aumuvded

39

awFoud dennagnslunisSeusiivnzan 9nduds
Usgillupnudils WunisiSeusivmnefunisisous
Vo Ine) WazapAAIBINUNANNNTYBY Andragogy [17]
FadeianuannsalunaFeuiuvuinuesd oy
daalvilinusanszauinlifaniswauiinwea1dn
oteeiiloq [16]

defiansananluguvesnhsauiam idsaud
11 MC 1114 aganunsadsziiunanisinnisineusy
yiodnniaFousléluduiigelu iy Wofinnsanen
Kirk Patrick Model astiuladnnisuszidiunisdnns
Bous 1 4 5eiu InelazfumsUssidiuseAudufe
nMsUspiiuditen Sseenunluguuuuvesnisussidy
aufianela luunsadsenafinisseiiudetud 2 feo
nsUszdiuinfanisiseuivseli lnedinasdunsli
uvunaaeunoukasndusey win1sld MC agyilv
Useiluiietud 3 lahimaasuamginssilunis
viaegnals Faazasviouliiiiuanndngiuiiiands
Wlansusesaussouy uddsliannsausadutuil 4
Fudunansznuiintulunnlng Fadudmane
g9gAvaINSHRINIYARINT [13]

9niildnanaun agildin MC Sanummngaudu
msﬁmmﬁwé’ﬂﬂuﬁgﬂu@waw%ﬁmpLLmﬁﬂﬁLiwsﬁaq
L%'EJuLﬁ'aIﬁi v le waglidu (learn to know, leamn
to do Uy leam to be) IAuBangulunisiieus v
T fiddeniadsudlduaniu n1snouland
gnamns sl kun1sFeuiiaussnnwlunis
aulaase wasdulunisadrainuelunisseus
(leam how to learn) wagdlausuRaveuiun1sSeu;
voanutes d99ztlugnisiiouinasnding il
anudrdglaniuga VUCA Faduiigeves Volatility
(ﬁmnﬂ?iauuﬂma;imaamLam waztdumsdsuutas
finnanasailaile) Uncertainty (Aa1ulsiuduew)
Complexity (Aududeusnniy szenvazlaiidnou
Tadmeunisiiiiian) Ambiguity (A slaidaian)

6. N15h Micro-credentials TuwaIun

#U330Us educator

Micro-credentials Laignuiuldluntswaun
Aasaulurainnalgendn lastanizn1simun
“educator” Ssaseunquilnguauiifiifiiedesiu
N1380U LazN1TIANITITeU3 welusziunisAnyiiu
fiugu wazaauAnw seuuiiaaives MC Tun1simn
ausIaurves educator i issuer unsdnseing 9 7f
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WUSAIAIUAITHAUIYAAINT dau designer kA
assessor finazoglussdnsiAudfu issuer §ilLdy
eamer D “educator” 191 A3 819156 wagtimthi
\Aeades recognizer Wussdnsfigiunisumsuas
Waun educator Liuluusyinaansy recognizer 1u
ieUlusEAUST INSITIARZSTANNII0NLLAY
ponuuumsAnungluisld Tuungiivesusemalne
Faudiazdelaifinasld wsl recognizer Mdulule onail
NAYILAU LU WUIBUTZAVUTZINA 19U d11inau
AMENTIUNITTITIUNITATHALYARINTNINITANY
(n.a.f.) andun1sned 1w 1595eu useuminedy
AT MBWeNYY Wuan1tunnIn [Wudu

nnsdvdudoyanieduinesidniiesnisly
Micro-credentials @1%5UN15WAIUN educator WU71l
nslfannludsemeansgewwing $5iianisn MC anld
lun1sWmuag 19U Arkansas, Delaware, Tennessee,
IWinois, Maryland, Massachusetts, New York, North Carolina,
Texas Wag Wyoming [18] wagan1dun15@nwnly
sefugauAnwiffinigir MC uldidunszuaunisly
N1SNAUI0197198 081909 Ashford University,
Empire State College, Texas Wesleyan University,
Pennsylvania State University, University of StAugustine,
Seneca College Lay AEWYI1UIaUBY University of
Calgary

MC Fianldfunisimun educator adne iy
wnAngrdemalulagnszasuinaisuysly Ae 1 MC
qeiliies 1 aussouy wasduaussousiifianumunely
fos uazsinazgndmdy “stack” Fadunissaungu
fures MC fiinnupdnendaiodietostu Taednis
90 stack lavareuuu L

1. Stack fifuSeudetu uilildfiamuiedes
fu educator ausaideniinzesuses MC 1a e
wieAld 19U stack 13een1sTanazUsyiliuna
Usznauaay MC mﬂa’maaﬂugmwma 9 YDINT
Usziiunaluioat3ou 19U n135% formative
assessment N5 descrlptlve feedback #39n1514
L‘{’]’mmaﬂ’miau%‘[,uﬂﬁmmmmummmmmuaw
A5 engage @Lsau WHudu [19]

2. Stack Mdudendeatu fanuAsidesiuuuy
Hugreudu 1wy Tu stack 904 Community Schools
Improvement Science ¥ ® ¢ National Education
Association (NEA) ﬁm%’uQﬁﬁwwﬁmmiﬁmaqwé
1384 Community School TUUATR Feilshdadaudnns
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11 Asset mapping N1511ANABINTT LUaudls n1gld
2935 PDSA Tunisnaaeudsnisuddam Feanunsath
Foyav1n MC usn w1ty MC sie 9 lU [20]

3, Stack finauseninwuud 1 uar 2 Aoidudes
et fanuiesdestiu wiasinufissunsdu vioes
wfugsutufld Wy Restorative Practice was NEA
FadunsadreyurunasiauIussenanstemnae
atuayuiululsadou uazdestunisuszngadlsl
wunzay lu stack duenliingrazidiuuifnves
restorative practice 11ldagrafngunuululsasou
MTAEIRINAIAU [21]

4. Stack Uszneuse MC fidenadesiuinnsgiu
$19 9 WU stack 1303 Classroom Practice &4l 4 stack
Usgnaudnedufifousarnisioud nadladen
n15a9U wazANsuRareulue 1IN donndeiy
UIMIFIUVDI Interstate Teacher assessment and
Support Consortium (INTASC) #3© stack g Technology
Integration ﬁaammé’mﬁummgwmaa International
Society for Technology in Education (ISTE) tUu @ u
[22]

upnNINN1930 stack §nwasdl gldfuasly
TsaSouudr Jemuns stack dnuazildmivenansdlu
NNNINYITEDNAY LTU Texas Wesleyan University
Tn1sdmdu stack dmsueansdlnd sesmansnansd
way Mans19158 Feluusay stack TdrunaNveINTT
dan1siSeunisaeu N33 wavaaduin Tu
dndnuiiuaneaiuly (23] wasdi Seneca College o
dInm 3 Standard practice for faculty wagi3gnunay
stack 21 “milestone” wagil 2 milestone fo Degree
level teaching kg Non full-time faculty PD plan
[24]

TunsWauiesdunineaslagly MC LL‘U'QL*TJu
i‘ULL‘U‘Iﬂ,‘ViﬂJ 7 suringUseasdfe 1) maviiieninideu
funay fodeeyInasndn (tenure) mum‘du
Competency approach WJun159i1 learning path ii
Foanau iielienansdanunsafmuinudunis wazd
aussauzifisanalunisimdg wag 2) vfienas
Seuinaendin Fudu capability approach 819156
aranusadeniauaueddludesidenis (23] Ine
HinguszasAliysannisnnug finve waviluusuld
AuaudeIn1siusuiag [25]

72981901518 MC lugduuu competency
approach 1y Mswawe1a587itvuady timeline
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Wusmuaiudodiuniuenansslmidesdiaussaus
a814ls A9l MC Tlaenndosmuanssausiang
uaziiloazvesedayqymasndn (tenure) Fosiigatiing
aussouzerlsth 23] Tuursadatmumasludesesu
AMY LU AEWYIUIAFTERNS YOINNING1SY Calgary
Anuan1siau101915913. 04 learning pathway
Usgnause 8 MC wasuvadu 3 seau seauusnidy
Feswesnsdanenans anz waznmaduenanse seaud
2 Judeweinislinaasiisundu nsiauinisaeu
wazNISIW38Y portfolio uazluszeu 3 \JuSesmenis
99N teaching philosophy Wwag dossier [26]

A9ENNTNMUI19158UWUY capability approach
WU NSRRILI191567 Pennsylvania State University
G414 Teacher leaming Joumey Taglonansed (315 e
WAL ODNLUULAUNIINISHAIUIAULBS NITHRIUIAILDY
amsouvau 2 sUuuv Ao uanud way badge 79
badge 9zt8un137 educator agdaatindnnisaig ¢
u1Uszgndldlusuvesnuies luvasiuanudozd
achievement #ii1n1 1w erfufiesnisnaassi
Tuszarinemsilineusuwity (23]

1311 MC :uﬂéﬁuﬂﬁﬁwmawﬁﬂuqmﬁﬂmﬁu
wana1nUselewdiildluainniswamun competence
La g capability mawmaﬂﬂﬂwiazﬂul,ﬁaiﬁ
amﬂ’uq@mﬁﬂmﬁﬁwéJqﬂuﬁmauaumﬁuaﬁﬂuﬂwﬁu
warewanldnds Suhuldiileusslowidu q wu [23]

- Msfnmunsimkazaudnsafiisdestu
NSHedYNINaenTN (tenure) WNUATZUIUNITHAL 71
wiunstuduunuliladumn o

- pswdsdumnudnsatudszan S5ty MC
sz liiulgdaaudnmudndatuduieseslsis
Mmaimﬁﬂﬁﬁlé’% MC thiflmuanunsavideaussaus
Tudedln Faasdulselevifuerarsdlvl wieeransd
Adrdasoudludeslwifiezarusanigiianiug
auannsaludosiuly

- N13911 mentoring Wag peer review n3en1siden
AMENTTNNITAIY 9 LALADNIINANTIOULUAE
ANENINTa figann MC sy

umFeuarnnisin MC lulalunswaiun educator
voamia891uA1e 9 nudtnisazit MC unlddu
fidssng q Aigesfinnsanie luneusy wzdesinaule
IinguszasAvesnisin MC unldReeyls wazFud
1nnguidn q reu Tagenaagidonain MC vasvinuedl
$10u ieidenilvzsuiunguaunils 9 fou 1wy A3
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919158l vienguenansdiiass aasll MC Al
Fudenudielif educator aansaidendsiimanzausu
Aol wazdimiunisuszifiu MC azfoefinng
Ansusulvigussiliudnlamnaeinisyseidiy ShuTRoY
5299 lulednsuszifivangussifiuynaud
wmsguieaiy nukidinsdeaslimnauiiisitos
w1l [18]

Luke 2020 T@asudunounisn MC unldlunis
W educator 1 4 Fumeu Tnefoaiuainnisadns
armaszuiniludes MC dou 91nduld MC Tun1svin
Wﬂﬁﬁ'aufﬁﬂ%ﬁu TagmsudsildGousluliluns
danisiseunisasy Grumndeliiiinnisseuilay
wergruvinlmAnn1ssauiioduineu 1wun1sdnnis
SousliiifteusniuileutsiiunuiAnuazuuujin
suvnaesiiefionatunldlunsiieundngiuves
MC usiazdu Tnsgurunisidouiidazduiuy online
v3o offline Al¥ uazrdunouaninedonisvenelmanua
finevnsuazdu Tasuuzirinasdesdidsgslalsiny
YINVOTUTY %am%stﬂﬂugﬂma 9 LU N15Y11 MC
Thuivensvegradumenislunisimuiyrains
wioBnieavilsAon1sm recognizer ¥a4 MC flagiiina
Tldeludosne 9 wdeilunisTiduidiu 27] wy
Kettle Moraine School District i duiuieudiviutu
Wauag 100-600 Wisegyansy (28]

Educator 714 MC Tunswaiunaues Talianudiu
atfuayy wardududefives MC Aaiildnanliluide
#i 3 1w MC ¥4 educator fathmaneuasiamnms
Fauaseld anmsadenimunludsiivangauiuain
Foansvosnuiesliase [28] inn1sSeusiiiatuase
(Soway 75 wuiaansaseus computational thinking 61
i) FlidusumansianneuliEituannisds
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ANSHRILIALEIALTLN Y (self-paced learning)
[27]
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The Next Normal - The Future of Printing and Packaging in Thailand
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1uaﬂauaLmeiLUaauLLﬂawm&uuamammﬁﬂuﬁawu nswanmaluladuazdondsialusl o sradhundl
wmwmmmmmu mlummmﬂgLaﬁlm’naquumamvvmmamimLuuainﬂuamamnﬁumawuwmmnmuamn
vandedlally Sedivisdmanszmudessiaiannnos ieliiordawluuivan Tusgfulssnmuesiusznaumsindy
HuandafiniUszIAnlag 119 unLaNUgIAY (Business Plan) vosuiema auteslieenals fuszneunislu
gaamnIsuIWoATeunaNLarUIudl hanuAnaivassAuteanwuy n1slduinnssuneiuTan N siuieile
Twi q lWaudanadianisadrsgaruialutuneundsnmsfiusifivanaisuimundudiliuiniu dWesuions
Fuipdeumsiannuszmealnglugausyimelne 4.0 (Thailand 4.0) suszuulasugRavudeu (Circular Economy)
sruudayayusehug (Artificial Intelligence) LAswgAaATYA (Digital Economy) wazsassungAnssuguslaaluga
A3via adslsfimumsundszuinves CoviD-19 Tuadell IiAsuuasssuuiinavedian wilfiAamansenuegisd
Lilnenuiaesnneu Wisuiadieurdudufinaloudldqunmdinvosiau dsau iasugionazanuduee Tog
wansenuiiazdnsdiiusely aswlafissliiiiiefeduilangadsnisundssuinils fuszneunsluonanves
PREMNITUNSRNLAEUTIIT I IneIadosfnuisens UsuduaziwSeunseusulieduanmnisuaedy dens
Usuguuuugsanazauvislunisainsyar il idumuazuinsg iilesesiunginssuvesauluga New Normal
veguAdTinlmindeani

ANEIARY: BUIARYBIDAAMNITUNINLNLAL UTT Tlng, Usemelne 4.0, 31308 3nlnl

Abstract

It is without a doubt that the print landscape is going through a transformation and this, in turn, has a
growing influence on processes in the industry - from conquering new dimensions with creative design,
innovative materials to value-added finishing techniques that engage the senses in previously unknown
ways to create entirely new experiences. Global trends such as the circular economy, artificial intelligence,
the digital economy, and connected consumers are forces driving this transformation. Thailand’s printing
and packaging landscape are no different and against this fast-changing global marketplace, it is essential
for Thai business owners and industry players in the printing and packaging industry, to adapt themselves
and push forward into the digital economy and be at the forefront in order to drive Thailand 4.0. By the
way, the COVID-19 pandemic has changed the ecosystem of the world, it has produced a tsunami of new
signals that are impacting people's life and its effects will continue. Business leaders should keep this in
mind as they prepare for the new normal. Specifically, for Thailand’s printing and packaging sectors, printing

companies will need to adapt to new competitive landscapes, revamp business models and find new ways
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to create value. In a bid to heighten efforts to prepare Thailand’s printing and packaging industries for the

future and better position Thai companies for global opportunities.

Keywords: Thailand’s printing and packaging landscape/ Thailand 4.0/ New normal
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MaAsugRavesUszia Lilesangnavnssum siu
wazusTinel Wusnaivnssuativayu (Supporting
Industries) gnamnssudu 4 lufouyngnainnssy
dudeing 9 desildsiumiuazussafusilunisdeans
N15978 AaenIUUNTDI5ENININITVUAIEUAIAY 9
Fefugpamnssunisfisiuagussasasiadulely
P13 GDP vosUszne adrsyarnselalvitulssme via
nnsuilaaniglulssmenaznisdeeen iWuyaa
wanenauduumaed snmsdssinalnedl Supply
Chain YesgnamnIsuNsRssikaruTsefasiansuth
5&anaﬁwa§1uﬂssmmﬁ’j&wm Lémé&LWiﬂ’liUQﬂiﬂLﬁa
nannszarwluingRudmsunisiiun nszuiunis
DBNWUULAZYIIWUALN (Pre-Press), NSEUIUAITAUN
(Press) LLaxmsa%’mﬂaﬁ%ﬁwé’amiﬁuﬁ (Post-Press)
ntaussnuiieglugpamnssuifuussnuiiifiile vh
Tinuandsfiusivesszmalngldfunssensuly
naralan faaziiulaainUssmalneglasusieianis
Usgmedsian lussduununeddadetusioidamany
Audfidiuun dundrddolddindugaudsves
gaamnssunsRuivesUszinalneuegebs vinls
Uszmelnendugudnananmsfaninazussatasinididy
veainatellenyJusanidedls (Regional Printing
and Packaging Hub)

oslafifnaendiiuuniiu granunssunisfis
InsFonndgiuninudsunvasedandsludes
Digital Disruption NM3tuTgyiun1zasasInuleuly
N13A5ENINE@NTTOLNINIAVIU WAZAIITNITUNS
s¥U1AvDAE Corona Virus ¥5e Covid-19 funsnszane
Tustlan Auvaniguduiadedldenamidndesls
Wisuiaiiourdudurifionloudnldniagsiauay
Qmamniimamﬂﬂﬁuéﬁu’aéf’g AANANTENURD Eco-system
V'Tjﬁswﬁﬂﬁwqaﬂiimﬂ’]ﬂ%’%imméﬂuuagé’mm
Wasuuasly

45

A ‘shock’

to the
eco-system!
Covid-19 has
produced a
tsunami of new
signals that are

CHANGE

impacting life now
and may result in
impending
change to our
future societies.

RESPONSE
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53109 Covid Hudswansznusionsifiugshady
og1eun wiafiduuinsnisidaaududuiieln
Uservululssinalinnudasnde Tudinuavavnn
g9an YnAufeITnYITEEEIaNIedanu (Social
Distancing) vilvszanvusosfulasunginssunis
THPinvasnuealUggnuitdinguwuulmil w3e New
Normal lsi319gidun1sviau Work From Home 410
Aty nsUszn n1si3sunidederuszuy Online
158381115 Food Delivery ﬂﬁ?&yaﬁuﬁmwwuu
E-Commerce ununislugafis i
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3. Usziiuadnudnnieanagaunisallu

AUIANYDIUTTYIVULNANTENUADFIND

AMEAITUNTIFVIATDUTE Covid Hazdsaadu
Hadvdrdgifauludenndainnnuinagegnog
nslafigslaifitafuiazanunsangadnisundssun
voude Covid 1

ﬂ Which three of the following topics do you find the most worrying in your country?

Mentianed in November 2020 €6)

UM 2 wadrmaieiulssnuaiinninaluintie
soanun1sailagiu [1]

IMPACT OF COVID-19 CONTINUES

61%

Likely that most people will
wear a mask in public places a
year from now

52%

Unlikely that life will have got
back to normal after the effects
of the COVID-19 pandemic

60%

Likely that a successful vaccine
for COVID-19 will become widely
available

59%

Unlikely that the world will change
for the better because of the
pandemic

Baserc 15

WILL THE WAY WE LIVE OUR LIVES CHANGE?

57% 34%

Likely that people will spend Likely that the number of people
more money buying things living in big cities will shrink

online than in stores
Likely that they will feel lonely

Likely that robots will look, think
and speak like humans most of the time

Lifestyle
c

3UN 3 wad15393 wansenuan Covid Awiuduulas
Wngaueeals (2]

Ipsos Iewenaidelusosnisudsuudaduiisin
ANuAnLil wazngRnssuveafauluendeu saufny
ne é”ul,fJuwamﬂmiéfaaaguivha,mmamiszmmaﬂﬂ
30-19 89 3 svaen wazsliduin “Sadu” Fudu
mwwi’ﬁmmeﬁasama Covid ¥ln1sAINISAAIN
Wasuudas Meldaiaden - ngRnssunisldaneniu
neoaulall - fanssulatialed - Anuca way Ay

Fosnnsnisguaaniy wWasuludsilieeuinneu
TnsanivludenlusuazysemalneUssvrguasian
Aalunansenudesiela Wusgauin vin Covid
dansszuney

CONCERN ON THE IMPACT ON INCOME if there is a resurgence of

COVID-19 cases remains HEIGHTENED through SEA.

@ fthere s a resurgence of Covid

/’/ r " N
/ N\

st the government wil reimpose containment mea:

SEA  Indonesia Malaysia ~ Philppines ~ Singapore  Thailand  Vietnam

® © @ 3 @ & ¢
/ R 9
! South East Asia | «@ % 3
i H o %4
K ! Average ) w & «@
7% / o
) / m:
b m /
~— -
Worried about impact on @
income if COVID cases
rise in future =@
- ork co ines, ® Fe ® sep

JUN 4 nad1sransiinnisunsszuinseu 3 lugiinie
D WTeU rdmANTENURBANUADIA LA
vosgaulunsazUssimanntesiiiedle (3]

¥
a0 1 1

dundnildeudinansenuson1iziATugng fau
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& 4 a \ !
‘Uzaami‘liaad‘llawmuamqwaﬂiﬂ AINANTENUND

Y
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n1agsia Senladnduniigingnuesnane
gaamnssuiiogluanmuzindu Tz dugsians
Ju mavieadien Tsausy $rue1mns dedh vieRansau
FuUMuIN5A19 9 wivanaa1unisal Covid Adnane
Tunsfidtu aaingsiamarazndumvenesniu
wmRNgUasATIgNATTUNNAREATINSUNTTEUIN

p intent r on large purchases. Behavior is
shifting from ‘pandemic routine’ to ‘small indulgences’.

Q: When the perod of movemant restictions s over, o you plan t spend mors, less of the sams amount

— T —
N AN
fi -

AN 67%/'

Activities where they plan to spend more when restrictions end
(% saying ‘spend more’)

Making a major purchase

such as Home or Car
(% less confident)

JUN 5 nadrsanislddgluduiuazuinisyinle
WIBULTIgUNBULALNAINITUNSTEUIATOU 3
Tuglinpe ey [3]
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fefudimaanuinaneseldinameluseninans
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Wisuigunudenluseasionuny #Uiloauiannaiy
Taisiulaluaniunisal Covid Huies

When the period of movement restrictions is over, do you plan to spend more, less or the same

PA3 amount of money on the below items or activities, as compared to before the Covid crisis?

NET (More-Less) South EastAsia ) Indonesia 2 aysia D ehitpin s singapore W) Thailand Q@ vieram
5] Food for cookingathome  +33% W s e 24% 2% as% A
8 % e o ™ % s A
B WA ot e 21 s A
L3 16% 30% A 8% A 12% A 20% % A
=2 25% a2 254 9% 25% % A
F 29% 2 A e A am %
& A s A 4mA am A 25%
5% o A e 4% a2 15 A
& e wnA  anA -
& B aan st on A o 20
ae% s % 4% 2% 2 A
@ 7% 5% 2% a1 ar 23

o ot shown: do not buy this type of product in the frst place (example; alcohol)
o AV 10% changes compared to W2

UM 6 Han1sAnwINsUTInAdUAILarUIN1S
WisuieuusazUseinealungueideu [4]

4. wiaslgyarlanlaulml vaenisssuinlvg
Y89 COVID-19

Pandemic has pushed Thailand to focus on 3 key themes:
digital business, medical hub, and smart logistics

JUN 7 M3szunves Covid daalviuszimelneg
yatiuluf 3 nqugsia (5]

ATTUNTTTUIAYDY COVID-19 danalitiinnng
ngagzinluiiddnisndnluningnannnssy 1Ju
wssnanaudrAgligusenauniTneIgIuanAly
FULDULAYANTLILN IV RAINAN LT NANUUTELNA
YDIAULBILINTY Inenszategiunisnaniulunany
Uspinaillnduvdamanuintunaredluninaieafiu
?iqwa‘lﬁmquﬂaﬁﬂaﬂﬁLLmIﬁuguaa NSEALAININ
o LLazﬁﬂ'mm"?iauiwmﬂugﬁmﬂ (Shorter, more
diversified and more regionalized) 1nN15AIANTTAL
anvazvesilgyadlaniugie 5 Yt (2568)
Useiliudngnamnssuveding svdidrugiuluviely
agaﬁﬂaﬂu’m%gu 31nTna1uansalunisutsdud
qa%u LU qmmwﬂiiummmamﬂ%aﬁu ABNNILADS
wardidnmseting nmsunssvueluadaviilynssuauien]
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MnaafzvesUszmalnegaiiulUlugnamnssuddl
wurldudvlndelulusuian i Digital Business,
Medical Hub ta¢ Smart Logistics

nsasulassadiaiugiu fisamdnduniuun
wlguren1asy wvyulanianisiiulnvesgsiauay
gaamnssuilieniedliiudiitu lasanie
lasansasyuuabng (Mega projects) U9401ASFaY
JuusetuindeudrAyvesniagina/gnaivnssy
wnuUuRnseuanuantuds agldgnsenansnis
WSz VUALUIANYUEIUene TATINIsluniaun
WAwn1AngIuaan (Eastern Economic Corridors:
EEC) ﬁuﬁqmamam%uﬁﬂﬁmsawﬁmmmﬂmﬁﬂwma
Tassnsindsaziuneairafenyuussmalng iy
Smart Logistics Hub Tun1svudsvesonidyu 9
mﬁmﬁﬂﬁﬁmﬂ’]sé”]miamuﬁ”’qmﬂﬂ’ﬁmﬁm RAVRIRLY]
puduazdudu Bidnvsednd Hava waznsunng
sufania iaswsiadug 1iun gsiaedamTuning i
Uan E-Commerce wagnaaina dneie

Digital Business Maatd 1 manlaunagmamnssy
dn1sufsuibdlassatandilvg Ssuananazitiunis
wisdufruntswda aawnluninddsuwlamuin
Ingjvoslan (Global megatrend) fiindaLdngyn
QMAMNTTU 4.0 WNFULUULER NAgRaIvnssugmi
ufunudsfuresiaalsmsnaavdsldsunanseny
493 COVID-19 Tnewaluladndnitazidnunid unum
sanngaavnssulvelueuag 1

- 5G technology: S¥UUU3NITUSOARULS 5G §4il
Massudadayauinninseuu 4G fis 100 i1 Ievyu
WiAnnsU U nszviunsanluningnavnssulag
AUANNTINLYeLAIeadnsHuTTUUTeYa Big
data \ileU¥uszAuaionves wandnuayingauls
aunalalnugnluds

- The Internet of Things (IoT): IoT devices &4
funumandulunisdoulesdoyavosgunanilu
FAnUszdrTuriuszuy Sensors Aiileialuynds 1y
n13Ann &y 104 WEUae (Heart monitor transplant)
U539 238y (Smart Packaging) fiaruisa
ATIREBVANUTLAINEALaEN15YUEAIl (Track and
Trace Shipments) aa1n§9a38y (Smart Label) 7
410150V TNUADNELA N1375I98IN15EN S
Tunsu (Biochip transponden) lwuiwasingaumaiily
Tsadou/imzdrineiies Wudy Sessls iAans
wdstuiawanfusiiaunsadendeszuudoya
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- Drone: 91mAgulnutuiinunuldanszeyina
Fedagtufimaiansesentumaluladduainniu i
\wuees szuunLiie loT way Al Sslduselovii
nsann1slfusanu annailunisdidsaiuiiade
videliiiuedesflousznevlunsussiliuannmiliig
Doy

- Artificial intelligence (Al): n1514Uyay1Usehing
gnldaruluniagraiunssuuiniu Tnsldsau iy
wialulaBdu wWu Cloud way loT LileUszuiana Big
data dwsunisiaunszuvInduasdadulalugsia
lsang1u1alazgunIn gueuinig Call- center n1A
nMsHAnLaTUINTvIaLAauUss nsTiusudnay
sruUanludRuYuTwivayee (Cobot)

- Blockchain: sguunisiiukazdufindayauuy
ﬂizmagm%aga (Distributed ledger technology)
wnun13smaud dalalenta ligiegluaiede
wiatludayaiuld widrdnnisifsiienisisia 39
fimnuvaendegs adrelenialunisvingsiasenineiu
Taglifaanrudanans (Peer-to-peer) lnaianis
33N35UN19NITRURIUN ISR UMS 0 FUNSNERT T
nasnaunsiniugiuteyauuslvgfidesnisaing
Uaensvgs iwugnudeyaunuiiiugnssumenisunmg
von1sBududauiuiada nsnsnaeunistens
waznsvurudeunduluduiinunsfiai1esnuauinns
%aﬁ%}aiﬂa (Systematic information) Iumﬂsdqﬂmuﬁ
finalvisiunuaudinunsanad iWudu

- 3D printing: inalulagn1siiud 3 AfAuANnIs
PoNLUULATHARAUR P SYUURIaTTdu LAY
AINTIAGT AIUITOABUAUBIAIIUABINITVBINGY
fuslaniifidnvaztaanvuiey (ndividualization)
untu weluladfinanne1a iWmndunuimlunig
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bot) 91 uWdy n1suARTudIu UL Fudrueinie
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fsunaldiuleuieiisandnduliszmalnedu
AUGNAINUINITAVNINYDIUIUN VAN BLURADTY
(Medical Hub) FaiaFufneninuinismenisunnedlg
tuindutminglussiuussmaiogiliussmalng
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Industrial activity continues to contract but is in better
shape; Electrical Appliances outperform

Out of 11 major sectors, only three industries - Electrical Appliances, Chemicals, and IC & Semiconductors — avoided an output recession. Production
in the other major industries continued to contract, albeit it is improving. The HDD industry was surprisingly weak as it registers a larger contraction,

possibly because demand for computer equipment had surged earlier but subsequently fell because of work-from-home trend.
Change in Industrial Output by sector (% YoY)

o

Jan-20  Feb20  Mar20  Apr20  May-20 Jun-20  Jul20  Aug-20
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| MEGA TRENDS IMPACTING PRINT DEMAND

DEMOGRAPHICS RETAIL CHANGES SUSTAINABILITY BRAND CHANGES

CONSUMER
PREFERENCES

INCREASINGLY
CONNECTED WORLD

ADVERTISING
CHANGES

Smithers’ latest leading industry report, The Future of Print to 2030
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e
active consumers

CONSUMERS

Social media

Alternatives to physical print
& workflow automation

Smithers’ latest leading industry report, The Future of Print to 2030
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Abstract

Currently, innovations and technology have been developed continuously leading to a huge number of
new industries and products for responding to market demands. In addition, the government also
establishes Thailand 4.0 Policy to utilize technologies and innovations for value creation and value adding.
It will drive Thai economy to achieve our goals with economic restructuring leading to value-based
economy. This affects to production of vocational manpower with requirement to adjust manpower
production model to respond to national development. This article aims to propose some policies to
develop vocational manpower in industrial field for supporting value-based economic development

collected from academic researches and articles representing guidelines, strategies, and mechanisms that
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could be applied and performed in all levels for high quality vocational manpower consisted of the
following topics: 1) innovators production for creating innovations; 2) vocational students production for
becoming new entrepreneurs; 3) creation of excellent proactive dual vocational system; and 4)
development of Lifelong Learning, through Re-skills, Up-skills, New skills, and readiness to cope with New
normal of labors and manpower in all levels during the crisis of COVID-19 pandemic. These guidelines are
highly useful and important for developing vocational manpower that are considered as the important
resources to improve national competency to become the country that could compete through

competitive advantages by utilizing innovations and creative thinking to generate value.

Keyword: vocational education, industry, value-based economy, human capital
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Abstract

The purpose of this research was to study problems and needs of using modern learning resources in
the digital age for learners in the working age. Survey research method was used in this study. The research
instrument was the questionnaire. The statistics used for data analysis were frequency and percentage. The
sample of the study were 600 formal learners in the working age and 300 informal learners in the working
age. The results showed that the needs for modern learning resources in the digital age which suitable for
both formal and informal learners in the working age include 1) Free modern learning resources, 2) Presentation

media in video format, and 3) Website leaming resources.

Keywords: Learning Resource, Digital Age, Learners in the Working Age
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Abstract

The objectives of this research were to develop and evaluate the quality of content set and activity for
public relations focusing on participation in the video clip contest project titled in “The Scholarship for
Children, Funding for the Future”. To evaluate perception and satisfaction of audiences towards such
content, the following tools were used: content set and activity for public relations focusing on participation
in the video clip contest project titled in “The Scholarship for Children, Funding for the Future”, a questionnaire to
evaluate quality of content and media presentation, a questionnaire to evaluate perception, and a questionnaire to
evaluate audiences’ satisfaction from sophomore’s students of the Department of Educational Communications and
Technology, in Advertising and Public Relations course (ETM 202) that has joined activity for public relations
focusing on participation in the video clip contest project titled in “The Scholarship for Children, Funding
for the Future”, Faculty of Industrial Education and Technology from the started to the end and pleasure

to answer the questionnaires 30 participants. According to the specialists who evaluated the results,
content’s quality was in a very good level (} = 4.75, S.D. = 0.44). While quality of media presentation was
in a very good level (} =4.63,S.D. = 0.49). Also, audiences’ perception was in the highest level (Y =4.70,
S.D. = 0.54) . Audiences’ satisfaction was in the highest level (Y: 4.58, S.D. = 0.55) too. This can be

concluded that the content set and activity for public relations focusing on participation in the video clip
contest project titled in “The Scholarship for Children, Funding for the Future” is viable.

Keywords: Content Set and Activity for Public Relations, Focusing on Participation, The Scholarship for
Children, Funding for the Future
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Abstract

This research paper presents the application of innovative photovoltaic energy technology connected
to the power distribution system. The distributed small scale solar power transmission was connected to
the power distribution system with mathematical modeling program of PVSyst and IEC 61724 standard. The
main objective was to study the percentage of performance ratio from the applying innovative solar energy
technology connected to the power distribution system. The results showed that the application of
innovative solar energy technology connected to the power distribution system can produce maximum
electricity and continuity as well as increase the efficiency of electric power with the power distribution
system.

Keywords: Photovoltaic, Irradiance, % Performance Ratio, Power Generation Capacity
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Influence of Spring Index and Heat Treatment Temperature of Shape

Memory Alloys on Offset Crank Heat Engine Efficiency
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qwu%’aﬁﬁi’mq‘dizaqﬁLﬁaﬁﬂmﬁwﬁwammﬁiﬁmﬁaﬂ?qLLaxquQﬁawaﬂammauﬁﬁgﬂﬁﬁwaﬁiaﬂixﬁw%mwmm
\sasdnsnanudou Ingldanlanenaudnguvuindurugugnals 0.5 mm \ieassauSefidensad (0/d) wiriu
7,9 uay 11 m'auWﬁwaﬂ%m'mﬂﬁxmumﬁauﬁqmmﬁ 350, 400 way 450°C 1Yuia1 30 min LLé”;ajuaﬂwfmﬁu
AUl mmfuﬁmﬂ%wmaauLLiqﬁuﬁ’JéfaamwmaaULmﬁQLLazmaauqquﬁmuﬂ?ﬁm‘lmm%’wmﬁﬂéf’mmmﬁﬂ
Differential Scanning Calorimeter (DSC) dav1niiladoulvvasau3eimnzanuda thaUssindetuiniesdnina
mm%faul,muaam%mm%ﬂﬁImEJLﬂ%‘laq%’ﬂiﬂamm%auﬁmumLﬁur;i’mguéﬂa’mmauaﬂ 522 mm  WFURNUANENaNS
Aelu 120 mm szezoeWidn 50 mm yusawidn 30° mmmaaﬂ%wmqmas%qmﬁ 60 mm tag 160 mm
ANARY aﬂ%agﬂaﬂgﬂuumLammaamé’mamwmm%‘lmﬁhmu 9 ugn uFazuaaiiaU3e 16 U IINHANTINARDS
wuinaUseifisad (0/d) Wi 7 suflgaungfl 400°C flussAusnvesauisguaauintu 3.254 N gaumgiinisiasy
Tassa$randniuooammuludifugnog 62°C Tnsfivag Hysteresis agfl 15°C ilothauslufndatuiaiaadnana
audeunuiniigunaiivh 75°C idesdnsnannufeuanunsnaiieussdnldgean 1.380 Nm fdmisnaii
1391 W uazUszansnimmanageande 0.42% fdslwingsaniindnléivindu 0.255 W wazuszansawmaluih
aeEnRe 18.32%

Arddny: lavenaudngy, aduilauss, wsesdnsnanuiouserldnuaied, nszuiuniseu

Abstract

This research aims to study the effect of the shape memory spring index and heat treatment
temperature on the heat engine efficiency using 0.5 mm shape memory wire to form springs with indices
of (D/d) 7, 9 and 11. The springs were then subjected to a heat treatment at 350, 400 and 450°C for 30 min
followed by quenching in cold water. These specimens were investigated for recovery force with a tensile
test and phase transformation temperature with Differential Scanning Calorimeter (DSC). After getting the
appropriate spring conditions, the springs were installed in the offset crank heat engine. The heat engine
has an outer diameter of 522 mm, an inner diameter of 120 mm, an offset length of 50 mm, an offset angle
of 30°, minimum and maximum spring length of 60 mm and 160 mm respectively. Springs were installed 9
rows throughout the circumference of the heat engine with 16 springs each row in the oblique line. The

result illustrated that the spring with index of 7, heated at 400°C provides maximum recovery force equal
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to 3.254 N, transformation temperature to austenite finish phase at 62°C with the hysteresis of 15°C. When
the springs were installed in the heat engine, at the water temperature of 75°C, it was found that the engine
can generate maximum torque of 1.380 N.m, the mechanical power is 1.391 W, the maximum mechanical

efficiency is 0.42%, the electrical power is 0.255 W and the maximum electrical efficiency is 18.32%

Keywords: Shape Memory Spring, Spring Index, Offset Crank Heat Engine, Heat Treatment
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Abstract

This project proposes to achieve these following objectives: 1) to create activity package and video on
creative tourism by learning integration between two subject areas of Thai Language and Social Studies,
Religion and Culture for secondary students, 2) to study the quality of activity package and video of
creative tourism by Integrated learning of both subject areas, and 3) to compare the learning achievement
of students in Thai and Social subjects before and after participation in the Integrated activity package.
The research instrument consisted of; 1) activity package and video of creative tourism by learning
Integration between subject area of Thai Language and subject area of Social Studies, Religion and Culture
for secondary education, 2) qualitative the activity package and video evaluation form, and 3) learning
integration achievement test of Thai Language in the creative article writing and Social Studies in the
characteristics of the area affecting the economic activities of each region of the world. The sampling
group were 30 grade-11 students from the Rattanakosinsompoch Bangkhunthian School in academic year
of 2019. The statistics used in data analysis were mean standard deviation and dependents samples t-
test.

The results showed that the activity package and video on creative tourism by learning Integration
between two subject areas of Thai Language and Social Studies, Religion and Culture for secondary
student grade 11 included of 3 activities; (1) "Open the Door to the World", the area affecting the
economic activities of each region of the world (Social Studies), (2) "Find to Share" creative writing articles
(Thai Language), and (3) skill practice in creative article writing on the characteristics of the area affecting
the economic activities of each region of the world. There were 3 steps in learning management;
Introduction, Instruction and Conclusion. The video media is 2.38 minutes in duration presenting on
creative tourism to add value to tourist attractions. It also provided knowledge, fun and a variety of
information to the audiences, such as climate, agriculture, industry, tourist attractions and lifestyle of the
local people. The quality of content was at the level of “eood”, the quality of video and activity was at
the level of “very good”, and the average of post-test score learning achievement of samples in Thai
Language subject and Social subject were higher than the average of pre-test score with the statistical

significance at the level of 0.05.

Keywords: Learning Integration of Subject Areas, Creative Tourism, Learning Activity, Social Studies,

Religion and Culture, Thai Language
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Abstract

Objective of this research is to predict the demand for poultry feed by age group. Of farm contracts,
insurance (Contract farming) and general customers and used as information for production planning which
will reduce excess production reduce the use of excess production resources and, importantly, reduce
excessive storage. It is also an input data for simulating the modification of the company's shipping model

from bagging to bulk storage bin with a multiple linear regression model. Data in this experiment is
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information of farm insurance contracts, totaling 31 coop, totaling 1264 records. The results of the study
showed that the amount of food demand (y) (unit: kg) depends on the number (x1) (unit: bird) and age (x2)
(unit: day) of the poultry in each coop of each farm. For the duration of the poultry age 0-40 days and the
percentage of survival of each farm, the multiple linear regression equations used in the forecast were as
follows: The formula 1 feed was yijkl = 0.05x1ijkl + 54.77x2ijkl - 393.29 for poultry. Age 0 - 15 days (0 <i <=
15) Formula 2 yijkl = 0.11x1ijkl + 57.25x2ijkl - 1045.62 for poultry aged 16 - 30 days (15 <i <= 30) and
formula 3 yijkl = 0.19x1ijkl - 65.64x2ijkl +. 2132.13 for poultry aged 31-40 days (30 <i <= 40) with coefficient
of determination (R2) of 0.732, 0.733 and 0.351 respectively. Where i represents the age of the poultry 1,
2,..., 80, j represents the insurance farm at 1, 2,..., X, k for the coop at 1, 2,..., nj and [ represent the date of
production of the feed 1, 2. ,..., 365. In addition, the tolerances obtained from production planning are
reduced by an average of 5 % to the company's current production plan after we obtain the forecasted
feed intake. After that put into the arena simulation program, which has been validated successfully and
has an average movement capacity of 1.285 % to find the appropriate number of hoppers for the production
volume. It was found that the storage space in the warehouse will be reduced to 127.4 square meters from
2821 square meters, different from the current 95% used the total workforce reduced to 10 from 19 people,

47% different from the current car. Lift was reduced to 2 cars from 5, different from the current 60%.

Keywords: Production Planning, Forecasting, Poultry, Warehouse Storage
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	4.1 ความหมายของการเรียนรู้แบบบูรณาการ
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