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Abstract

In the past three years, the Covid-19 outbreak has led the world into a great health crisis, not to
mention climate changes, geopolitics, world rules, war, economy, and political conflict. These factors
have had some impacts on human societies. From many studies, it is found that “the youth from all
over the world feel sad and desperate,” as well as feeling negative emotions such as anger, irritation, or
worry, particularly in the case of vocational-course students. The main causes of said feelings are lack of
interaction, inaccessibility to knowledge and professional skill improvement, and the indiscernible end
of the pandemic. These factors partially cause students to be indifferent and may lead to other mental
problems such as depression. According to the above problems, the research team, who are
professionals specializing in the development of systematic strategy and teaching techniques in
vocational and technical education, concluded that “the rejuvenation of student’s learning motivation

based on the technical didactic method” is an important key to solving the problems.

Keywords: Teaching Strategies, Motivation, Vocational Education

Introduction and Background

“COVID-19 is the worst crisis for children in UNICEF’s 75 -year history. Without action, the world
faces a lost decade for children, leaving the Sustainable Development Goals an impossible dream.
In less than two years, 100 million more children have fallen into poverty, a 10 per cent increase since
2019.” (UNICEF, 2021) A highly credible research edition published via the world's leading news circle
“Global Prevalence of Depressive and Anxiety Symptoms in Children and Adolescents During COVID-19”
(Racine et al,, 2021) which used a meta-analysis method, a statistical analysis through data compilation
by combining the results of 29 previous scientific studies, which were then analyzed together to increase
statistical credibility, found that, “including 80,879 youth globally, the pooled prevalence estimates of
clinically elevated child and adolescent depression and anxiety were 25.29% and 20.5%, respectively.
The prevalence of depression and anxiety symptoms during COVID-19 have doubled, compared with
pre-pandemic estimates, and moderator analyses revealed that prevalence rates were higher when
collected later in the pandemic, in older adolescents, and in girls.” (Racine et al.,, 2021) Under the past
circumstances, there are still many more crises that have befallen the youth of the world, either
overwhelming hunger and poverty, the need to break out of the education system, or being mentally or
sexually harassed including the problem of rising child labor that broke the previous record for the first
time in two decades. “Worldwide, 160 million children are engaged in child labor; 79 million of them
are performing hazardous work.” (ILO, 2021) Covid-19 is therefore considered to be one of the major
obstacles that encourages the creation of conditions hindering global multidimensional progress that
have been accumulated by humanity for a long time. Clinically, Racine, N., McArthur, A. B., Cooke, E. J.,
Eirich, R., Zhu, J. & Madigan, S. (2021) anticipated that “ An influx of mental health care utilization is
expected, and allocation of resources to address child and adolescent mental health concerns are
essential.” In a similar fashion, educational personnel, especially teachers, would have substantial
proportion to participate in the process of healing or mental rehabilitation of youth learners. These are
the reasons why the researchers specified the systematic strategy and applied teaching techniques to

vocational and technical education, indicating that the construction and rejuvenation of student’s
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learning motivation based on the technical didactic method is an important key to define examples and
activities which can be collaborated on solving problems. Under the research question, “How should
teachers have learning management strategies, tactics for learners in vocational and technical education
courses to help restoring students' learning when they have to study in online, hybrid classes; and when
they have to return to on-site or resular classes in the midst of uncertain circumstances and
environmental factors?” This research addresses the critical question of how teachers can effectively
manage learning and implement strategies for vocational and technical education students to restore
their motivation and engagement. The study spans various learning environments, including online,
hybrid, and traditional on-site classes, particularly in the context of uncertain circumstances like
the COVID-19 pandemic. It will be presented in the forms of principle, model, and strategy, which
become the guidelines for generating effective studying and teaching in an online format, on-site, on
the real world, or in virtual world. Such crises have made an attempt to drive and lead the world of
education to adapt in a timely manner in order to maintain all dimensions of human resource

development’s mission to continue effectively without interruptions.

Objectives of the Study

1. Study, research, and review literature to analyze factors, components, and basic considerations
related to motivating learners in vocational education, especially those that will be beneficial
for restoring motivation after critical situations or circumstances.

2. Design and present a systematic model and 5 teaching strategies to restore learning motivation
of students in vocational education programs after facing the COVID-19 pandemic situation, by
applying the principles of the "ARCS Model of Motivation" as a foundation and indicator.

3. Study and analyze perspectives or opinions from a sample group of vocational education

learners regarding the 5 teaching strategies in terms of restoring learning motivation.

Research Scope

Target population is 30 Vocational Certificate Level students studying at College of Integrated
Science and Technology, divided into 3 groups: 1) second year students of the academic year 2022,
2) third year students of the academic year 2022, and 3) third year students of the academic year 2022
whose daily lives and studies were impacted by the COVID-19 pandemic. Time frame Academic Year
2/2022 - 2/2023.

Method and Approach

In addition to the fundamental need to review the literature or research studies related to
motivation-building, psychology principles and interrelated thought processes to form, in a nutshell,
a constituent of reciprocally rational information; the researchers also aimed to rely on the collection of
learner behavioral data before and after selecting the five teaching strategies for restoration of learning
motivation: 1) Strategies for restoring learning motivation based on celebrities, 2) Strategies to restore
learning motivation based on outstanding profiled instructors, 3) Strategies for restoring learning
motivation through motivational instructors, 4) Strategies for restoring learning motivation based on
Psychology, and 5) Strategies to restore learning motivation by use of technology and learner-friendly

classes. The research data sources are divided into two main parts:



1. Information derived from literature review

2. Data obtained from student perspectives or opinions

For the latter, the research team employed a primary tool for collecting opinions from the sample
group of students: an interview form. This tool has been validated by experts for both validity and

&
Suggestion

Fig. 1. Stages in qualitative research

reliability.

Data collection

* Obscrvation Data Processing 5
Preparation of Reports

- Lnterview Data Analysis
= Documentation Studies

The research methodology is based primarily on observation to competently explain phenomena
or conditions, as well as randomly interviewing learners who have undergone an educational evaluation
process to avoid responses that would fall within the framework of conflict of interest. It also includes
analyzing opinions regarding learning satisfaction on online public forums and interviewing experts and
related working groups to obtain all necessary information. The researchers integrate information from
multiple sources to gain novel insights, usually by comparing and contrasting different data points and
sources and identifying the common themes that unite them. The sequential processes described above
can be simulated into a succinct diagram as shown in Fig. 1, which illustrates the form and nature of
Descriptive Research. The trial of all five strategies is aimed at students studying in the vocational
education system of the College of Integrated Science and Technology (CISAT), an agency affiliated with
Rajamangala University of Technology Lanna (RMUTL).

Brain, Behavior, and Mind: The Teacher's First Gate

If it is to address a basic concept which is the root of thought concerning the brain structure and
function that is still popular with a number of psychologists to explain in order to link and try to
understand human behavior in different dimensions, one of them would not be beyond MacLean's
The Concept of the Triune Brain. In the first place, this Neuroscientist stated that “ Man, it appears, has
inherited essentially three brains. Frugal Nature in developing her paragon threw nothing away.
The oldest of his brains is basically reptilian; the second has been inherited from lower mammals; and
the third and newest brain is a late mammalian development which reaches a pinnacle in man and gives
him his unique power of symbolic language.” (MacLean, 1964 cited in Ode-sri, 2023) ; and “MacLean
later proposed that humans possess a triune brain consisting of three large divisions that evolved

2

sequentially: The oldest, the “reptilian complex,” controls basic functions such as movement and
breathing; next, the limbic system controls emotional responses; and finally, the cerebral cortex controls
language and reasoning.” (Cesario et al., 2020) The ancient part of human brain, the “Reptilian Brain”, is
the part of the brain responsible for “Survival and instinct”. For awareness, we may use images of alligator
reptiles because they also have this part of the brain which is responsible for regulating the vital bodily
functions such as heartbeats, breathing, balance and temperature, etc. Behaviorally, this part of the brain

is responsible for “Survival at the instinct level” such as self-defense, avoidance of danger or even



reproduction, which, when importing to compare with the principle: The Three Levels of Consciousness

of Sigmund Freud , an Austrian neurologist and father of Psychoanalytic Theory, the function of Reptilian
Brain is likely to be in the status of “primitive brains’ unconscious holistic cognition derived from
sensations, bodily symptoms, drive and emotions.” (Rutledge, 2012 cited in Ode-sri, 2023) Or, if
compared to the Structural Model of the Mind, it should situate or match with ID, which is human

behavior that is based primarily on satisfaction and stimuli, without conscience.
Neocortex

New Brain

Higher-order thinking

Limbic System
Mammalian Brain
Emotional Center

Brain Stem
ReptilianBrain
Survival instincts

Fig. 2. Triune Brain Model (Adapted from Rutledge, 2012 cited in Ode-sri, 2023)

The Limbic Brain or Middle Brain will direct “Emotions and feelings”, have the memory abilities by
using emotion as an impulse; it is therefore, an essential proportion of creating visual experiences that
promote the learning process in life, for instance, how will it be affected - for what has been done, what
should be done, what should not be done; by employing emotions and feelings for judging, not a reason;
hence it is the brain part that immensely affects human behavior; and that is -it situates at the opposite
pole to the faction of thoughts, rationality, morality, goodness, or the ideologically extreme superego
which could be compared to the function of the New Brain that is responsible for “logic”. This part of
the brain is a new developmental brain, also known as Neocortex, it has the ability to think logically,
such as management, strategic planning, creative thinking, including language proficiency. However, when
conducting a comparative analysis, it can be seen that “the ‘new’ brain’s conscious analytical, linear
processing of information. The unconscious brain speaks the language of image and feelings and can
experience only the present. By contrast, the neocortex consciously processes information as what
Bertrand Russell famously described as ‘knowledge by description’ versus ‘knowledge by acquaintance,’
or knowledge that results from judgment and interpretation rather than from direct sensory awareness.”
(Rutledge, 2012 cited in Ode-sri, 2023) The above is just an example of how MaclLean's Concept of the
Triune Brain and Sigmund Freud's Cognitive Psychology series have been analyzed together. Teachers or
educators who see the benefits basically know that understanding brain function and fundamental
principles of psychology is essential to the process of rejuvenating or motivating learners because the
three parts of the brain and the mind are similar to a doorway that teachers must break through in order
to successfully demolish behaviors, emotions, thoughts and feelings that hinder the process of recovery
or educational motivation, on the other hand, it is to create behaviors, emotions, thoughts and feelings
that will be beneficial to the process of rehabilitation or building learning motivation of the learners
because as long as the teacher is unable to open this first door, it will be difficult to revitalize or induce
student learning motivation to appear. Whether MacLean's The Concept of the Triune Brain or Sigmund

Freud's series of knowledge, each has been contested successively through principles, proofs, and
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modern evolutions; and all of which are scientific breakthroughs in both neuroscience and psychology
that are all very useful for understanding human beings. Therefore, studying, understanding the brain,
behavior, and mind is the homework that teachers have to do first because in some angles we may use
it as a key to unlocking the first door and may be able to penetrate into the mind, heart, actions and

thoughts of the learners to carry out the most effective restoration of learning motivation afterwards.

Reviving Learning Motivation: Five Strategies Grounded in ARCS Model

Four Zones: A Path to Reviving Learner Motivation

To achieve theoretical, the researchers relied on the broadly accepted conceptual root or
theoretical principles related with the creation of learning motivation, herein refers to the John Keller's
ARCS Model of Motivation Design, which has been brought to light through citing, particularly in the
dimension of Instructional Design for e-learning, this is because Keller's principles arise from crystallization
through its association with a variety of key theories involving human behavior, “ such as Bandura's self-
efficacy (1977a, 1977b), Berlyne's curiosity and arousal (1960, 1965, 1978), Maslow's needs hierarchy
(1954), McClelland's achievement motivation (McClelland & Burnham, 1976), Rotter’s locus of control
(1975), and Seligman’s learned helplessness (1975)” (Nilson & Goodson, 2018) in order to certify his
principle that it can be a genuine motivating factor for learners. Keller (2006) has provided general view
of Motivation that “ Motivation consists of the amount of effort a person is willing to exert in pursuit of
a goal” (Robb, 2010), but in an educational context, he added: “... motivational tactics have to support
instructional goals ... .” (Boston University School of Public Health, n.d.) The researchers determined that
the four major conditions of the ARCS Model can be used as a basis for the creation of Teaching Strategies
for the Rejuvenation of Learning Motivation -- for learners in TVET learning and teaching management --
- that are not limited to only online teaching but can also be applied as an awareness message to
teachers who handling an On-site teaching and learning as well. Before delving deeper into elaborating
on the five strategies for revitalizing student motivation, the research team would like to present
a hierarchy of processes for guiding learners to exit or enter the “four zones of leading and achieving
objectives of motivation recovery”. This is initiated based on the principles of experiential learning and
outdoor education, as well as the concept that, according to Nadler (1995), edgework "involves stretching
boundaries and generative engagement, where individuals make choices about moving out of their
comfort zones into new territory or turning back" (Gelderen, 2023). The principle of the comfort zone
model is also widespread within adventure education articles or literature.

Based on researching, it has been described, developed, amplified, improved, refined and modified
both in the principle and the illustration respectively, even derived from Nadler or Panicucci and from
their own team or scholars of other groups, thus resulting in the rising of The comfort zone model in
the most presented and referenced form, from which the panel has modified to be consistent with the
work of this research, and re-establishing the name as the “Four-Zone Model of Guiding and Achieving
Objectives of Rejuvenation of learner's Motivation” as shown in Fig. 3. However, the above model plays
an important proportion in giving rise to cognizance, memorization and in building a fundamentally
mutual understanding of at what point the instructor’s workload on the task of restoring motivation for
their learners should begin, of what the learner should be led to transcend, and of whether they can

realize by their own judgment that the mission goals have been achieved; and the 4-zone consists of
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Fig. 3. The 4-Zone Model of Leading and Achieving Objectives of Rejuvenation of learner's Motivation
(Adapted from Neuhaus, 2020)

1) The initial zone of problem-viewing, defined as the “Comfort zone” — a zone where learers feel
they will be safe and not to be threatened by external influences. 2) A wall-like, barrier-like, or trap-like
zone, where learners may sink into, defined as “Fear zones” - such as exams, measurements,
evaluations, competitions etc. 3) A zone of openness, the state which regeneration has blossomed,
defined as the “Learning zone” — when the teacher can bring the learner into this zone, it means that
the process of rehabilitation has been directed in the right direction, more or less depending on the
acceleration, which means, how much those instructor’s techniques or methods of motivating will lead
the learner to the end. And 4) A zone of transcendence - be ready to grow, a “Growth zone” (Adapted
from Neuhaus, 2020) — at this point motivation fully blossoms. Students are considered to enter a state
of creative learning and have a high chance of appearing inwardly inspired if given the right or the best
push and guidance, that is, the learners can foresee a clear concrete from the outcomes of their learning
and can continue to build on it on their own.

ARCS Model and the binding of Five Teaching Strategies

The findings of this study revealed that three effective strategies to rejuvenate learners’ learning
motivation are: 1) strategies to restore learning motivation based on outstanding profiled instructors; 2)
strategies for restoring learning motivation through motivational instructors; and 3) strategies to restore
learning motivation by use of technology and learner-friendly classes. According to learners, these
strategies were revealed as more effective to rejuvenate their learning motivation. Learning activities
such as inviting well-known speakers, teachers, experts, and celebrities with outstanding profiles and
motivational instructors were effective ways to restore learners’ learning motivation. They further
provided that through these strategies, the speakers helped to motivate learners by sharing their
knowledge and experience from their perspectives. The learners were encouraged to actively participate
in classroom learning through Q&A session around their learning topics and current affairs in a friendly
manner. In terms of non-human related factors, learning environment, technology, classroom
atmosphere, school buildings, and other facilities have to be controllable and well-planned concerning
sustainability. In this respect, a set of teaching and learning principles of five teaching strategies in
rejuvenating learners’ learning motivation of ARCS model were proposed to provide systematic
guidelines in academic practice. This study agrees with Keller’s (2010) perspective on motivational design
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in suggesting that “the process of arranging resources and procedures to bring about changes in people’s
motivation.” (Kurt, 2021) Keller's ARCS Model is an example of Model of Motivation, which is useful for
the arrangement of on-site learning, distance learning, and online-learning especially during the period
of COVID-19.

\
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Fig. 4. Teaching and Learning Principles of Five Teaching Strategies in Rejuvenating Learners’
Learning Motivation of ARCS Model
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Initially, ARCS Model comprises of 4 principles including Attention, Relevance, Confidence and
Satisfaction. Later, Keller revised the model by adding the fifth principle called Volition or also known
as ARCS-V Motivation Model. In the present study, ARCS Model with four principles was adopted because
it was precise and more comprehensible. Furthermore, Volition, based on our perspective, appears to
be the learners’ external factors that can be influenced and decided by the learmers rather than can be
motivated from external factors. The focus of the present study is to examine the impact of external
factors therefore volition is excluded from our research focus.

Five Teaching Strategies Based on Learners’ Perspectives

In this study, ARCS Model was proposed as the core principles as to offer systematic guidelines for
academic practice. This study views that learner is one among many stakeholders involved in education
who can be impacted throughout the implementation of the proposed five strategies of ARCS model.
Therefore, it is necessary to gather their views whether the proposed strategies effectively restored their
learning motivation.

Along this line, five students were recruited as the representatives of the students who enrolled in
pre-vocational education courses at College of Integrated Science and Technology (CISAT), Rajamangala
University of Technology Lanna (RMUTL). The participants were mainly from three courses: pre-business
course; pre-engineering course; and pre-architecture course. At the end of the semester, the participants
were asked to participate in an online focus group interview to share their views on the questions, “Which
of the five teaching strategies helped to restore your learning motivation? Which strategies helped to
increase your attention in classroom learning? Were the proposed strategies relevant to your needs and
experience? Have the proposed strategies increased your confidence? And have the proposed strategies
fulfilled your satisfactions?” To obtain the research aim, a work sheet was designed containing
the proposed five teaching strategies of ARCS Model. The findings based on the learners’ interviews are
presented in Table 1.
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Table 1. Five Teaching Strategies & ARCS Model Worksheet with a Summary of Learners’ Perspectives

ARCS

Strategies

Attention
(A)

Relevance

(R)

Confidence (C)

Satisfaction

(S)

Arouse student

curiosity and interest.

Relate to student’s
experiences and

needs.

Scaffold student’s
success of meaningful

tasks.

Build student’s sense of
reward and

achievement.

1) Celebrities

Example: Invite a guest speaker-- who is a great success or well-known in his/her respective career

fields; or able to create motivation involving learning a particular subject or the importance of what the

instructor will teach or what the learners must learn --to come and meet up with the learners

The perspectives of five student participants from three courses/ curriculum

Increased

Can

Increased

Can, depend on

learning content

Increased, from Can, indirectly Increased, but not Can
success everyone
Increased, depend on Can, content-related Increased, Know right Can, if | like

individual differences

Increased, only short

Can, according to

Increased, depend on

Can, it is fun without

period knowledge transfer value homework or
assignment
Increased, can guide to | increased Increased, relevant to Can, if | like

success

future needs

2) Outstanding Profiled

Instructors

Example: Invite outsiders --- who are outstanding in their professional fields or able to create motivation

related to studying a particular subject or the importance of what the instructor will teach or what the

learner must learn -- to meet up with students; or instructors will develop themselves to reach that level.

The perspectives of five student participants from three courses/ curriculum

Increased, depend on Can increased can

individual differences

Increased, if it is course | Can Increased, more Can, increased more

related knowledge

Increased, interest on Can Increased, emotional Can > Strategy 1

background support

Increased, for someone | Can Increased, can tackle Can, if | like
problems

Increased, get new Can Increased, depend on Can, depend on

perspective

individual differences

individual differences

3) Motivational

Instructors

Example: Invite outsiders who are motivators; or the instructors will develop themselves to meet those

qualifications.

4) Psychology

Example: The use of general psychology principles and may be intertwined with sciences or beliefs of

individual, of specific groups to apply in creating motivation.

The perspectives of five student participants from three courses/ curriculum

Increased, most correct | Can Increased Can, more

one

increased > Strategy 2 Can, good Increased, more Can, get emotional
confidence support

Increased, topic-related Can, interesting Increased, ready to can

accept

Increased, content-

related

Can, short term

Increased, better skills

Can, positive vibes

Increased, content-

related

Can, everyone wants

increased

Increased, depend on

individual differences
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Table 2. Five Teaching Strategies & ARCS Model Worksheet with a Summary of Learners’ Perspectives

(continued)

Technology and

Learner-friendly Classes

Example: Provide a modern teaching and learning condition by relying on technology and a learner-

friendly teaching and learning circumstance, especially the instructors themselves.

The perspectives of five student participants from three courses/ curriculum

Increased, even though | Can, learning is more Increased, depend on Can, satisfy

the content is mor interesting instructor

difficult

Increased, want to Can, more than earlier | Increased, more Can, more

learn more confident

Increased, want to Can, happiness is increased Can, supporting

wake up to attend important environment is needed.
classes

Increased, important Can, direct and Increased, Can, definitely

factor

indirect way

environment helps

Increased, good place

Can, not toxic

Increased, more

can

helps to promote confident

Remarks: Student participants are from 1) Pre-engineering: 15 participants 2) Pre-business: 10

participants 3) Pre-architecture: 5 participants. A total of 30 student participants.

Conclusion - Discussion & Suggestions

From students’ interviews, it becomes evident that restoring learmers’ learning motivation through
the use of motivational instructors and psychologists resulted in a similar line. These strategies were
therefore grouped together known as “the results from using psychologist as a strategy to restore
learners’ learning motivation”. From learners’ perspectives, this strategy was effective in tackling their
problems as well as being the most relevant. The participants further pointed out that a teacher or
an instructor should be a knowledge transfer as well as a motivator who can coach them or provide
them with emotional support to help them cope with challenges involved around their study. They
provided that some learners may need emotional support continuously as a mean to guide them to the
right direction. However, some learners may need emotional support occasionally. The participants also
agreed that restoring learning motivation based on celebrities and outstanding profiled instructors are
the most challenging and interesting strategies. They asserted that this is effective in guiding them
towards success. They further elaborated that through this strategy, they learned how the celebrities
and outstanding profiled instructors gained experience from the start, how they resolved problems, and
discovered themselves until becoming successful. These strategies helped them realize whether they
have come in the right direction or not, including choosing the right course for their studies. This also
helped the learners to answer their doubts whether they should continue their studies or making changes
to their livelihood. With respect to restoring learning motivation by use of technology and learner-friendly
classes, this strategy cannot be grouped together therefore divided into two groups: using technology;
and establishing a friendly learning environment. The findings revealed that the participants perceived
a friendly learning environment as the most effective strategy in restoring their learning motivation.
In the case of CISAT, RMUTL, the participants revealed that they were satisfied with environmental factors
such as school buildings, facilities, learning tools and equipment, and learning atmosphere. They further

agreed that the relationship with instructors, supporting staff, classmates, their senior and junior:



can strongly influence their learning motivation in terms of feeling like waking up for classes, hurrying to

go to classes, studying hard. Negative relationship with these factors, on the other hand, can also reduce
their learning motivation in attending classes and increasing boredom. They suggested that CISAT, RMUTL
is a boarding school, therefore, good relationship with environmental factors is necessary. For instance,
building a good relationship between teacher-learner, learner-learner, learner-dormitory-carer, learner-
psycholosist through different techniques is recommended. Relationship building activities like field trips;
voluntary activities: can be effective strategies to restore their learning motivation. They further
elaborated that educational institute needs to be a safe place for students physically and emotionally.
Therefore, it is recommended that school director, teachers, and related stakeholders in schools should
realize the importance of relationship building and take it into a practical domain.

“Motivation is the power that can drive students to show their behaviors and actions that can lead
them to their goals.” (Mayou et al,, 2021) Since the outbreak of the Covid-19 pandemic, vocational
education institutions have had to adapt to the situation and relied on online teaching methods. “While
some students were satisfied with online learning and saw its great potentials, others disliked this way
of learning. Online learning is a method that demands learners to change the way they learn. It ultimately
resulted in a marked decrease in learners’ motivation to learn.” (Neancharoensuk, 2023) Although the
symptoms of Covid-19 are not seen as life-threatening as it previously was, however, the impact that it
has on the learning motivation of students at vocational education institutions which were affected
during the time of the pandemic is subsequently evident. The reasons the researchers have adopted the
five strategies and techniques for the rejuvenation of learning motivation are not only to help students
in terms of their mental health but also to prepare them for uncertain and ever-changing world situations.
Additionally, there are many examples of how motivation of students has been changed in which
teachers or educational institutions can use as prototypes when facing the same situations. An example
can be shown here of how to build motivation and self-esteem for Nursing students by assigning them
to work as volunteers at shelters for flood survivors or to use Buddhist peaceful means for duty
performance motivation of nursing students, the Buddhist peace means in the nursing performance
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motivation as follows: “... Brahmaviharas 4 (Four sublime states of mind) promotes love, compassion,
and inner peace of nursing student in duty performance or patientbased on happiness, Iddhipada
4 (path of accomplishment) promotes duty performance of nursing students more successfully and
effectively, ... Buddhist peace means can motivate and support nurses in duty performance and
cooperation in the workplace more effectively and happily. ...” (Waiyawoot et al., 2020) Furthermore,
building motivation can happen through the application of an approach called blended learning, which
a research has found that, “ The motivation for learning achievement and learning achievement were
positively correlated, and ... Students are satisfied with the blended learning activities. with the
technique of a partner who thinks at the highest level.” (Wichaiyo et al,, 2023) However, boards of
executives of academic institutions cannot overlook working motivation of teachers and educational
personnel who are the source of success for students in their academic endeavor. In a case study of
working motivation of teachers and educational personnel affecting students’ achievement at one of
the government’s education institution, it is found that there are “ 2 areas: motivation factors:
administrators should assign jobs to teachers clearly, with knowledge, encouragement and praise when
teachers complete their work, and maintenance factors: encourage teachers to have outstanding works,

to increase the academic standing as a consideration element for the salary increase.” (Jiraro, 2020)



If looking closely at the particular case study of this research, CISAT, RMUTL is a boarding school,

therefore, good relationship with environmental factors is necessary. For instance, building a good
relationship between teacher-learers, learner-learners, learners-dormitory-carer, and learner-
psychologists through different techniques is recommended. Relationship building activities like field trips
or voluntary activities can be effective strategies to restore their learning motivation. The researchers
further elaborated that educational institute needs to be a safe place for students physically and
emotionally. Therefore, it is recommended that school director, teachers, and related stakeholders of

schools should realize the importance of building relationship and take it into a practical domain.
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Abstract

The objectives of this research were: 1) Develop a strategy for Blended Learning with Active Learning
to promote competency in Electronic Control Engine Practice for Higher Vocational Certificate Students,
2) Evaluate the strategy for Blended Learning with Active Learning to promote competency in Electronic
Control Engine Practice for Higher Vocational Certificate Students. The sample group was the 37
registered students in the subject of 30101-2101 Electronic Control Engine Practice, semester 2, academic
year 2023. They were studying a Higher Vocational Certificate in the major of Mechanical Technology,
and the major of Automotive Technical Department at Phatthalung Technique College. The group was
obtained by Cluster Random Sampling. Statistics used in data analysis were frequency, percentage, mean,
standard deviation, Reliability value, Index of Iltem Objective Congruence, Priority Needs index, and
Dependent t-test.

The results showed that:

1. There were 5 strategies for Blended Learning with Active Learning to promote competency in
Electronic Control Engine Practice for Higher Vocational Certificate Students, as follows: 1) Developing
a competency-based curriculum structure based on the Occupational Standard for Electronic Control
Engine Practice. 2) Designing learning management that was consistent with the Occupational Standard
for Electronic Control Engine Practice. 3) Providing an environment and resources for learning to promote
competency in Electronic Control Engine Practice. 4) Blended Learning with Active Learning to promote
competency in Electronic Control Engine Practice. 5) Measurement and evaluation of students'
competency bases in accordance with the Occupational Standard for Electronic Control Engine Practice.

2. Knowledge after studying with the students who participated in Blended Learning with Active
Learning to promote competency in Electronic Control Engine Practice for Higher Vocational Certificate
Students was higher than before studying, with a statistical significance of 0.95. The average score was
72.41% in knowledge, 88.31% in skills, 83.60% in attitudes and desirable characteristics, and 84.92% in
academic achievement. The students were overall satisfied at the highest level with the strategy of
Blended Learning with Active Learning to promote competency in Electronic Control Engine Practice. In

addition, the students were overall satisfied at a high level.

Keywords : Learning management strategies, Blended Learning with Active Learning, Competency-based

curriculum, Occupational Standard, Vocational education
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Abstract

A study of the digital storytelling process in the activity of creative media innovations for technical
and vocational preservice teachers to develop communication skills along with the innovative, creative
media usage necessary in the 21st century by achieving objectives including. 1) Study a digital storytelling
process to arrange for technical and vocational preservice teachers. 2) Design and develop a digital
storytelling process by technical and vocational preservice teachers themselves, along with creating
innovative, creative media to support their knowledge transfer. By referring to the process of developing
creative media along with the storytelling and platform selection for digital presentation. 3) Study the
evaluate learning outcomes based on technical and vocational preservice teachers assessment through
a knowledge transfer using innovative creative media. The assessment criteria include design, planning,
and technical and vocational preservice teachers performance while transferring the knowledge along
with communication skills and innovated creative media usage and presentation of a technical and
vocational preservice teachers based on rubrics assessment to evaluate process, quality of work,
performance, communication, and information technology usage and evaluate students that have used
the digital storytelling process through this innovated creative media. The research tools employed in
this study include the digital storytelling process, knowledge transfer activities through innovative,
the assessment of the use of digital storytelling processes through creative media innovations by
technical education student. The population for this research includes students who have enrolled in
the Innovation and Instructional Media courses. The sample group for this research was selected through
purposive sampling which consists of 23 students. From a study of the digital storytelling process for
technical and vocational preservice teachers in the activity of creative media innovations found that
students were able to effectively use digital storytelling to present electric and electronic related content
and were able to develop creative media innovations independently. The evaluation results of their

performance in all aspects were rated from good to very good.

Keyword : Digital storytelling, Creative media innovations, Technical and vocational preservice teachers

Introduction

In the Innovation and Instructional Media course. There has been a requirement for technical and
vocational preservice teachers to present their innovative creative media. The presentation demonstrates
the process of their innovative, creative media and teaching practice. Allowing their peers in the class to
witness the steps involved in utilizing their creations. However, in many cases, technical and vocational
preservice teachers have encountered challenges with their presentations, such as being unprepared,
incomplete, failing to explain the content as prepared, lacking connections between demonstrations and
concepts, lacking processes and techniques to present their work more attractive, in some cases, the
media produced does not achieve the desired impact and could often cause a problem during their
presentation and could not clearly explain to peers and teacher. As a result, there has been a need for
a change in the presentation format by grouping technical and vocational preservice teachers and
prerecording their presentations in advance. Additionally, separate demonstrations of using the created
media are captured and added to the presentations for more explanation. This approach has helped
highlight areas where technical and vocational preservice teachers might not fully comprehend
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storytelling, presentation skills, content sequence, or the ability to convey a clear understanding of the
material they are presenting. Furthermore, it has underscored the importance of communication and
storytelling (Naritsara & Soranabordin, 2023), which are essential skills in effectively presenting their work
or explaining content clearly and engagingly. This research aims to explore the digital storytelling process
and apply it as a guideline in organizing knowledge transfer activities in the field of electronics and
electronics engineering, particularly in this rapidly evolving digital era where digital technology plays
a pivotal role, along with organizing an activity that encourages technical and vocational preservice
teachers to improve their design and develop their creative media following the process of developing
a creative media. The study also aims to develop both the digital storytelling process and the creative
media innovation process for application in teaching activities related to electronics and electronics
engineering. The objective is to stimulate creativity in the art of presentation and enhance students'
experiences that they can apply not only in teaching others but also in their future careers in various
fields. By employing real world assessments and feedback based on rubrics, utilizing a feedback oriented
assessment approach to evaluate students' capabilities in the process, the quality of work, practical skills,
and their ability to communicate effectively while using information technology in presentation.
This evaluation will be conducted simultaneously with applying the digital storytelling process through
creative media innovation.

The idea of combining storytelling with digital tools can create digital stories. with specific goals
Events that have happened from exploring life in one's own community to searching for life from other
angles It can be applied to what is being taught. The story that is about to be transcribed to attract
attention by choosing to use media that are appropriate for their age, such as lively pictures. Narration
appropriate to learning level Relevant digital narratives can help learners understand abstract concepts
more easily. Moreover, these digital lectures reinforce concepts and attract different types of learning
(Somabut, 2014). You can also let students create their own digital stories and share them. Teachers can
create digital stories to help facilitate classroom discussions. It's a set for new topics. or to help students
understand more abstract concepts. These stories can become an important part of lessons in many
subject areas. Students can also create their own digital stories. And the benefits they will receive from
that story are quite numerous. Through the creation of these stories Students must take ownership of
the content they are presenting. They must also analyze and synthesize information. All of this supports
high-level thinking. Students can express their opinions through expressing their own thoughts and ideas.
When students can participate in the steps to design, create, and present their own digital stories.
They will be able to build many literacy skills. These include the following Research skills by finding and
analyzing information when recording stories. Writing skills when developing scripts and organizational
skills by managing the scope of the project within tight time limits. Learning how to use technology is
a skill that can be acquired by learning to use various tools. and presentation skills through presenting
stories to the audience Students also gain interviewing skills. interpersonal relations, problem solving,
and evaluation through completing digital stories and learning to receive and constructive criticism
(Demchenko et al., 2021).

Research Objectives
RO1. Study the digital storytelling process for organizing knowledge transfer activities among

students through creative media innovations of technical and vocational preservice teachers



RO2. Develop activities using creative media innovations by technical and vocational preservice

teachers themselves and support their knowledge transfer.
RO3. Develop tools to assess the learning outcomes of the technical and vocational preservice
teachers who use digital storytelling processes for organizing dissemination activities.

Research Scope

The population for this research includes students from the Faculty of Technical Education,
King Mongkut's University of Technology North Bangkok, who have enrolled in the Innovation and
Instructional Media courses. The sample group for this research consists of 23 students majoring in
Electrical Engineering and Education, Faculty of Technical Education, King Mongkut's University of
Technology North Bangkok. These students were selected through purposive sampling.

Independent Variable: In this study, the independent variable is the digital storytelling process
employed by technical education students for assessing learning outcomes in knowledge transfer
activities through creative media innovations. Dependent Variable: In this study, the dependent variable
is the students' learning outcomes as assessed through knowledge transfer activities using creative media

innovations.

Research Method

The study of the digital storytelling process for technical and vocational preservice teachers to
assess learning outcomes in the activity of creative media innovations is a research and development
that divided into three phases according to the research objectives.

Phase 1: The Study of the digital storytelling process for assessing learning outcomes in knowledge
transfer activities through creative media innovations to improve communication skills and information
technology usage that necessary in the 21st century through a digital storytelling process that is
appropriate for transfer knowledge in electronic and electrical engineering.

Phase 2: Development of knowledge transfer activities using creative media innovations processes
by technical and vocational preservice teachers themselves.

Phase 3: Develop tools to assess the learning outcomes of the technical and vocational preservice
teachers who use digital storytelling processes for organizing dissemination activities. The assessment
criteria, including the design, planning, and utilization of innovative media of a technical and vocational
preservice teacher following rubrics assessment, evaluate an improvement in terms of processes, work
outcomes, and practical skills of a technical and vocational preservice teachers. The study of the digital
storytelling process for technical and vocational preservice teachers assessment have been evaluated
by three experts from Faculty of technical education and digital technology for education and confirmed
that the assessment are suitable for use.

Result

From the study of the digital storytelling process for technical and vocational preservice teachers
to assess learning outcomes (Adhi et al., 2022) in the activity of creative media innovations in Phase 1
that focused on developing a communication skill along with the technology usage necessary in 21st
century involving storytelling that narrates short stories using digital media (Leelitthum, 2023). such

as static images, sound, and video clips, accompanied by narration from the storyteller. The narratives



include emotional components that help engage the audience, using digital materials to convey

information effectively (Winarto et al., 2020). Furthermore, improving and blending the storytelling along
with digital media to transform and convey to students by pushing and supporting technical and
vocational preservice teachers to use various materials to reduce listeners' imagination during
the transfer. Based on the study of digital storytelling found that digital storytelling has found widespread
application in education due to the popularity of the Internet and students' proficiency in information
communication (Wannapiroon, 2016). The fundamental components of digital storytelling include
as follows: 1) Vividness of the Story, 2) Providing Experiences, 3) Encouraging Creativity, 4) Relevance of
Content, 5) Emphasizing Communication Through Storytelling, and 6) Artistic Presentation. Including
digital storytelling (Samantha, 2013; Sarnok et al., 2019) Therefore, the digital storytelling process has
been applied in designing and developing activities through innovative teaching media by creating their
own innovative media in Phase 2 by providing the engineering topics to technical and vocational
preservice teachers to follow the designed process. The digital storytelling process consists of six main
steps, as follows: 1) Brainstorming involves searching for and gathering relevant information and ideas to
address the chosen topic or theme for the digital story. 2) Planning involves the responsibilities and tasks
for creating the digital story that is assigned based on individual strengths and expertise for presentation.
3) Researching that involves diverse sources of information related to the chosen topic and conducting
comprehensive research to gather the necessary content. 4) Storyboarding involves organizing collected
information and structuring it into a storyboard to provide a visual representation of a presentation.
5) Design and Production that involves the actual creation of the digital story. Technologies and media
elements are utilized to produce the story. 6) Presentation and Evaluation that involves presenting
the digital story and evaluation based on presentation. From the study of digital storytelling and digital
storytelling processes in various contexts, it was taken into account to consider the appropriateness of
its use in conveying engineering content. Founded that it is possible to apply (Bamroongcheep & Phosri,
2021) digital storytelling to practical teaching because teaching content in engineering often requires
imaginative explanations and high-level demonstrations. This approach can be divided into five main

steps, can be seen in Fig. 1 as follows.
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Figure 1 Digital Storytelling Process for technical and vocational preservice teachers



Step 1 Content: This is the starting point of the digital storytelling process for technical and

vocational preservice teachers. During this phase, content is prepared by defining its scope, specifying
behavioral learning objectives, and determining suitable teaching methods and timeframes. In this
content preparation stage, students should meticulously organize the content, consider teaching
methods, the results were consistent with the learing outcomes (CLO)

CLO 1: Understand the concepts, theories, media, technology, and innovations for enhancing
learning quality.

CLO 2: Design, create, apply, assess, and improve learning innovations.

CLO 3: Select and use information technology media in instructional design.

CLO 4: Apply information technology media effectively in instructional design.

CLO 5: Recognize the importance of innovation in enhancing leamning efficiency and inspiring
creativity in educational innovation and information technology.

And provide a detailed material breakdown. It should also establish subobjectives to facilitate
a clear understanding of how the content will be presented and to provide insights into the details that

will be used to create teaching materials effectively.
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Figure 2 Example of step 1 Digital Storytelling Process

Step 2 Creative media or Creative Media Innovation: this is the step of an innovative, creative media
creation to be used in lesson presentations for practical teaching for technical and vocational preservice
teachers that is driven by the creative process and leverages a deep understanding of engineering content
to produce various forms of media using technology to make the content more engaging and reduce
the need for student imagination. This process follows the A-D-D-I-E MODEL, consisting of five stages
including: 1) Analysis (A), 2) Design (D), 3) Development (D), 4) Implementation (1), 5) Evaluation (E).
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Figure 3 Example of step 2 Digital Storytelling Process



Step 3 Digital Storytelling: This step involves planning the storytelling process, where

the instructional content is conveyed based on the direct experiences of the technical and vocational
preservice teachers where digital technology is utilized to collect various media elements and transform
them into a narrative and encompasses a diverse range of teaching media such as blending actual,
simulated, and programmatic elements, through the instructional videos. Furthermore, various elements
or other media can be used according to the design prepared for the practical teaching, which means
that students, as preservice teachers, are required to design and produce teaching materials following

the A-D-D-I-E MODEL following the video production be-fore continuing to the practical teaching.
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Figure 4 Example of step 3 Digital Storytelling Process
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Step 4 Activity on Platform This step is mainly focused on determining the content in the field of
electrical and electronics engineering and enabling technical and vocational preservice teachers to
practice creating innovative teaching media to support their own instructional content, following the
process and step of innovated creative media along with the storytelling planning and digital media
usage and platform selection. For conveying knowledge in a digital form and adhering to the principles
of digital storytelling that emphasize the importance of artistry in presentation and the communication
of understanding beyond mere narration and encouraged to express their comprehension of the content

they are conveying through the media they create.

Figure 5 Example of step 4 Digital Storytelling Process



Step 5 Assess learning Outcomes: this step evaluates the learning achievements of technical and

vocational preservice teachers who have utilized the innovative teaching media creation activity.
This assessment encompasses various aspects, including design, planning, performance, and utilization
of materials in content delivery, along with behaviors during the transfer of knowledge. Moreover,
evaluation is based on an authentic assessment of the part of communication and the use of information
technology in presenting their work in digital formats of a technical and vocational preservice teachers
in practical teaching. According to the evaluation based on created work (Yawai & Vongchavalitkul, 2019).
The assessment is based on rubrics to evaluate the performance in terms of process, results, and
performance (Bupphachart, 2009) by observing performance in each criterion while technical and

vocational preservice teachers perform and transfer the knowledge.
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Figure 6 Example of step 5 Digital Storytelling Process

From the development of knowledge transfer activities using innovative, creative Media in Phase 2,
technical and vocational preservice teachers are designated as creators (Sisamud & Chatwattana, 2023)
of innovative teaching media, and the activity involves generating innovative teaching media following
the process of developing creative media and digital storytelling. Each group is assigned distinct
fundamental electrical and electronic topics to ensure diversity. The designated topics encompass a
range of subjects, such as series and parallel circuits, electrical wiring, analog multimeters, electric
motors, fluorescent lamps, Rectifier circuits, basic logic, Ohm's law, motor control circuits, types of
electrical wires, and resistor value reading. After technical and vocational preservice teachers are
informed of their assigned topics, they proceed with the digital storytelling process, which consists of

five specified steps, with defined timeframes for each step. These steps are as follows.

Table 1 Digital storytelling process and time frame table

Step 2 Step 3 Step 4 Step 5
Digital Storytelling | Step 1 P <P P P ,
Creative Media | Digital Active on | Assess learning
Process Content . .
Innovation Storytelling | Platform | Outcomes
Duration of the
1 week 2 weeks 1 week 1 week 1 week
process
. Group performance
Progression 15% 40% 30% 15% i i
results discussion
Duration of the Digital 100%

Storytelling Process 6 weeks total




During the practical teaching phase of the Digital Storytelling Process for technical and vocational

preservice teachers. in addition to reporting their weekly progress in the classroom with their peers,
technical and vocational preservice teachers are required to submit a report of their weekly progress in
Google Classroom to compile the weekly work of each student along with that of their classmates,
fostering an exchange of ideas and experiences among peers. Through this method, students are
encouraged to assess both their own and their peers' work, promoting a collaborative learning
environment. Each group presents their work in digital media format, typically in the form of instructional
videos (where they plan and deliver their own content) and present the learning content based on their
innovative, creative media. Furthermore, technical and vocational preservice teachers are required to
create websites for disseminating their work, making it accessible to learners and individuals interested
in electrical and electronic engineering content.

The study of learning outcomes through the assessment (Sirum et al., 2020) of student's work in
the third phase of the Digital Storytelling Process for technical and vocational preservice teachers
involves evaluating the design, production planning, and utilization of innovative media by technical and
vocational preservice teachers. This assessment is conducted using a rubrics authentic assessment
method to evaluate students' progress in terms of processes, outcomes, and practical skills. The results

of the assessment are as follows.

Table 2 Evaluation results of the use of the digital storytelling process through activities conveyed

through creative media innovated of technical and vocational preservice teachers

Performance Quiality level from work performance results
evaluation 3 (excellent) 2 (good) 1 (moderate) 0 (poor)
1) Knowledge | Appropriate Appropriate inappropriate inappropriate excellent
transfer design | media used and | media used media used media used
fully matched and partially and less and
the. content matched the matched the unmatched the
content content content
2) innovated | Design and Design and Design and No design and good
creative media | create a media | create a media | create a media | create a media
planning fully following over than 3 less than 2 following ADDIE
ADDIE MODEL steps following | steps following | MODEL
ADDIE MODEL ADDIE MODEL
3) the usage of | Use creativity to | Use creativity Use creativity Use creativity good
innovated present the to present the | to present the | to present the
creative media | content through | content content content
to convey media over through media | through media | through media
content 4 types 3-4 types 2 types 1 types
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Table 2 Evaluation results of the use of the digital storytelling process through activities conveyed

through creative media innovated of technical and vocational preservice teachers (continue)

Performance Quality level from work performance results
evaluation 3 (excellent) 2 (good) 1 (moderate) 0 (poor)
4) Storytelling | Storytelling Storytelling Storytelling No storytelling good
through digital | based on self- based on self- | based on self- | based on self-
technology experiences and | experiences experiences experiences
trigger to think and trigger to and trigger to and no trigger
than telling partially think less think than | to think than
than telling telling telling
5) Quality of | Good looking Good looking moderate poor good
presentation | personality with | personality looking personality and
on the excellent with good personality and | poor
platform presentation presentation moderate presentation
presentation
6) Reporting | Report self-flaw | Partially report | Less report Less report excellent
performance | and ready to self-flaw and self-flaw and self-flaw and
results and improve ready to ready to refuse to
improvement | following improve improve improve
guidance guidance following following following
guidance guidance guidance

According to the evaluation of the technical and vocational preservice teachers's performance
following the Process of Digital Storytelling for technical and vocational preservice teachers. It was found
that technical and vocational preservice teachers have shown a significant effort in achieving
the predefined objectives. Examining student performance and outcomes of a knowledge transfer using
innovative, creative media through evaluation criteria that considered their practical activities and
the results of their performance in practical teaching. By assessing the use of digital storytelling process
for technical and vocational preservice teachers through creative media innovations in six criteria.
The assessment utilized rubrics to evaluate the application of digital storytelling techniques in various
dimensions, supplemented by interviews and observations. The results of using a digital storytelling
process for technical and vocational preservice teachers through creative media innovations could
perform well. The average scores for each group were consistently in the "good" to "excellent" range in
all 12 groups (each group consisting of 2-3 students in a total of 23), with two criteria that were evaluated
at an excellent level including the knowledge transfer design and reporting performance results and
improvement guidance. The criteria for passing are from good quality level and above. Each criteria have

evaluation quality criteria as follows.
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Table 3 Evaluation criteria

Level Evaluation criteria Level of quality criteria
3 The performance following Digital Storytelling Process | Score range 13-18
is at an excellent level. Level of quality is excellent.
2 The performance following Digital Storytelling Process | Score range 7-12
is at a good level. Level of quality is good.
1 The performance following Digital Storytelling Process | Score range 1-6
is at a moderate level. Level of quality is moderate.
0 The performance following Digital Storytelling Process | Score range 0
is at a poor level. Level of quality is poor.

Conclusion and Discussion

From the study of the digital storytelling process for assessing learning outcomes in the activity of
transferring knowledge through creative media innovations. Aimed at improving communication skills and
the necessary information technology in the 21st century (Sodprasert, 2020) through a digital storytelling
process suitable for transferring knowledge in electrical and electronic engineering. The appropriate
components for technical and vocational preservice teachers include five steps: Step 1: Content, Step
2: Creative Media Innovation, Step 3: Digital Storytelling, Step 4: Activity on Platform, and Step 5: Assessing
Learning Outcomes. In the design of the instructional activity, technical and vocational preservice
teachers are expected to create innovative media (Panich, 2013) according to the process of developing
creative media and digital storytelling. Overall, technical and vocational preservice teachers achieved
good results. Based on a digital storytelling process through activities of transferring knowledge using
innovative, creative media created by a technical and vocational preservice teachers for a period of six
weeks. Technical and vocational preservice teachers in total number of and divided into 12 groups. Each
group has received scores in the range of a score between 7-12, which achieves a high-quality criterion.
As a result, the study of learning outcomes through the activity of knowledge transferring with innovative,
creative media determines the evaluation from the design, production planning and the use of
innovative, creative media by technical and vocational preservice teachers following the rubrics
assessment in practical teaching to evaluate an improvement in terms of process, results and
performance. The scoring rubric served as the tool for self-assessment. This helped the students to
develop and revise their case study reports (Ritcharoon, 2019). The results were consistent with
the learning outcomes of the course "Innovation and Instructional Media" for students majoring in
electrical engineering and education (Bachelor of Engineering in Electrical Engineering and Education, 2018).

In the Study of the digital storytelling process for technical and vocational preservice teachers to
assess learning outcomes in the activity of creative media innovations in the era of digital transformation.
It has been found that there is a method of organizing the learning experience for students that aligns
with the development of knowledge and skills specific to technical and vocational preservice teachers.
Additionally, there is an established framework for measuring learning outcomes consistent with
the curriculum and the expected learning outcomes of the course. Furthermore, besides aligning with
the course specific learning outcomes, the integration of digital storytelling through creative media
innovation in the instructional activity introduced in this session has proven to be beneficial in assisting

in preparing and familiarizing technical and vocational preservice teachers with digital technology and



fostering their digital competencies. Moreover, this approach serves as a guideline for effective

presentation and knowledge transfer in various content areas in the future. It also develops
communication skills and the ability to use information technology more effectively and prepare for
a digital transformation era where digital technology plays a crucial role. This methodology can be

utilized for fostering innovation in various fields and presenting professional work in the future.
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Abstract

The objective of this research is to develop and test the effectiveness of an electrical power system
instructional package, as well as to improve power factor using MATLAB GUI, for vocational certificate
students. Additionally, it aims to study learner satisfaction with the electrical power system instructional
package and the improvement of power factor using MATLAB GUI. The developed instructional package
includes a learning management plan, content, practice sheets, PowerPoint presentations, MATLAB GUI
function simulation programs, RLC circuit training kits, post-learning assessment forms, and efficiency
measurement assessments. The research sample group consists of 20 vocational certificate students
from Phrae Technical College enrolled in the Electrical AC Circuit course, 1st year, academic year 2023.

The research findings indicate that the developed instructional package is effective, with a score of
78.00/77.33, meeting the established criterion of 75/75. Moreover, the assessment of learner satisfaction
with the developed instructional package reveals a high level of satisfaction, with an average score of
4.39 and a standard deviation of 0.59. Therefore, the development of the electrical power system
instructional package and the improvement of the power factor using MATLAB GUI for vocational

certificate students are deemed highly effective for instructional purposes.

Keyword : Instructional Package, MATLAB GUI Program, Electrical power systems and power factor

improvement
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-Apparent Power (S)  -Capacitor (C)
-Active Power (P) -Bxample 1
-Reactive Power (Q) -Example 2
-Power Factor (Pf)  -Example 3
Phase (©) -Example 4
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Abstract

This research aimed to explore the guidelines to enhance high competency vocational education
instructional management competitiveness on Institute of Vocational Education : North Eastern Region
1. The qualitative research methodology was conducted in this study. The 12 key informants were
vocational education administrators and Vocational education instructors in the field of mechanical
technology, electrical technology and electronics technology at Nong Khai Technical College, Institute
of Vocational Education : North Eastern Region 1, selected by the 5 years continuous experiences.
The research instrument was a structure interview form and instructional participate observation form.
Data was collected by in-depth interview and onsite observation. Data was analyzed by content analysis,
and content validity with the trustworthiness by triangulation method.

The research results found that the key informants obtained four main themes as follows: learning;
instructors; undergraduate vocational students and enterprises cooperative. Therefore, the research
results reveal that curriculum must be associated with the outcome-based learning, and the continuous
assessment based on educational quality assurance. As a result, the establishment of occupational
standards and professional qualification criteria that can be enhanced the vocational students’

competencies to support the enterprise demands.

Keyword :Instructional System Design, Instructional Management, High Competency Vocational Education
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Abstract

The purposes of this study were as follows: 1) The Priority Needs Index of needs needed to develop
the research and innovation potential of academic personnel, 2) Analyze the reasons required for
developing the research and innovation potential of academic personnel, and 3) Research and develop
the methods required for the research and innovation potential of academic personnel. The sample
includes 205 scholars, Phibungsongkram Rajabhat undergraduate, and 17 informants. Questionnaire,
Focus group discussion, data analysis: percentage, median, mean, standard deviation, priority. Demand
Index and Content Analysis Research has found that prioritizing

1. The priority of the need to develop potential, the highest level of knowledge is the application
of knowledge to develop innovations to create commercial value or public benefit PNl jseq = 0.40
The highest level of skill is being able to develop innovations to create commercial value or public
benefit PNI_ e = 0-36 and The highest attitude is the commitment to research and innovation that is
valuable and beneficial to the public, creating opportunities to learn and gain new experiences to
develop research results and create quality innovations PNI_ ieq = 0.22

2. The reasons for developing potential in knowledge are lack of knowledge, understanding,
classification and characteristics of innovations. Skills are lack of understanding in linking research issues.
Attitude is lack of motivation and lack of clear planning. Lack of support from relevant departments of
the university

3. The method of developing knowledge potential is to create opportunities for exchanging
knowledge and skills.

A mentorship system should be established, and the attitude should be to create opportunities for

new experiences.

Keywords: Needs Assessment, Development of research and Innovation, Academic personnel.
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Abstract

The objective of this research was to synthesize a conceptual framework for designing
a constructivism web-based learning environment that promotes computational thinking for
programming among seventh-grade students. The study employed documentary research and survey
research methodologies. The target group consisted of 20 students of 7th grade students and 6 experts
including content designing and learning environment designing. Research instruments included
document review and analysis forms, a synthesis form for the conceptual design framework, and a survey
questionnaire to assess students' perspectives on the learning context. Data analysis utilized descriptive
statistics such as frequency, percentage, mean, and standard deviation, along with content analysis
through interpretation and synthesis. The findings revealed that the constructivist-based design
framework consists of four stages and five components: 1) the stimulation of cognitive structure and
encouragement of computational thinking was Problem-based Situation 2) the support for cognitive
equilibrium was Learning resources, 3) the support for enlarging cognitive structure and computational
thinking, and 4) the support for knowledge construction. The constructivism web-based leamning
environment model consists of 5 components: the problem-based situation, the learning resource,

the problem-based programming, the scaffolding, and the coachins.

Keyword:  Computational thinking, computer programming, Constructivism web-based learning

environment
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Tngninunldlumsseniuuguuuuduwandeuninioud adsil vssnoude AwedeunsiBeudnumdnms
a¥1annug (CLEs) AwandouynansiSeusuuuida (OLEs) SOl Model wazdawindounisifeuiuuy Situated
Learning TneAandounisiiouimundnnisadiens (CLEs) fatfumsimunmiuaninsalunisufidamuas
a¥euAnTIusennanunsaiiduteu TasieinnsBeusiinnndamvideanumsaifgSeuiimunies
duasuismsadaenudduynnauar msFeuiuusiiie Jonassen, 1999) dawandouyninsiFeuiuuida
(OLEs) {WalomaligjSeufnymanutenuesmunnuauls Uszneushensiinguiun undstoya inesile
WAZgIUNTYINGD Imal%ué’ﬂm'ﬁ‘u’%‘uwmisﬁ’ﬂﬁwmﬂm8uaﬂLﬁaa%ﬁqamumsdﬂmmﬁmvﬁumia%’wmm%’
WagN3AMTIAILIN (Hannafin et al., 1999) SOI Model Luuﬂmiauimﬂmwmw NITUTIY Lardsuwandey
SaRfiie Tnesjansefunszuaunmamemsdaanuesiiou kutunsunndenasaumaiiisados () mada
szilguansauna (0) uagnsyIINITENsaumaAiuAusLAL () LWaaiwmmmwﬂummwg (Mayer, 1999)
LAEAWINADNNSFEUFUUY Situated Leaming Wunsasumuiuazinuyluuiundiazsiounisliauais lng
FansSsunsasuluaninuiunadafinevausinnudesnisuarnsuddamiludingse (Brown et al, 1989)
nsthsuuuuis 4 sndszgndldufulumsssnuuugUuuudunadouniadoud swisisaiassaumsal
n9iFeudiifinmine daasunisintugs uasiauineenisuddgmitanunsoiludssgndliluaniunisal
F3dldngaiuseavEnm
d. fugumsunguideuaznaliulad
fanldlunsesnuuudadeunsieuiuueiorisdanudidyedddunmsatuayunsFeuinu
wnAnneuaniaiiad Insodunadnuusuayssuudndnuaivesdefdaiivainuats niseonuuuliiten
AasauURva Hypertext, Hyperlink uag Hypermedia JJﬂsﬁ‘uﬂ’]’iL%EmIENIMuﬂﬂTmiUu%UULﬂ%EJGUIWEJ Fatelu
msvneanudiaratuayunaEssavndeyavesiitou uenaint deldnsiausluziuuurssnuases
faammeadouln amads nmaiou Tale wanidies deddwtiglunsadenmudnlaasniaioudiinded
deuuaietegnidenunlilunisesnuuuidesaniinudnuuzddgyiiaenadesiunisinnisFeuinuuuidn
ouansafias nslanyedadnudnumrresdumedide 3 Usens Idud nmadiauaidemuuuvaneds
fnaunaiuteniny nwds 1Fee uaznimad eulwy Ml iSsuansaidendnunldniuaiudeanis
nshasedoansiivainuans fauuuyanasoyana fiFeutungy vienausenau Jsduaiunisiiufduiusiay
nsFeussanitu uasmsdudutoya MBeliFoumunsadumteyadiuildnuanuaul advayunisains
Arusienuies audnuasvanirenadesiuuug vesreuaniaiiaiiideinanudifudsiinsdeustas
16 uaznsFeuimsdialemaligiSouaiianuimenues mssonuuvdanadeunisiouiuuaietnelagld
yqufideunsmaluladivaidadunsatuayulfifnmaBsudiifinnumneuasaeuaussionuioinisves
iSoundazaulaog1aiusednsnm
e. fuguiumsinifssnaniioniadeulusun
FadunszurumsigieualivinugmsAndeiuaiieiinsgilanddgmuazoonuuuismsudtym
Ingusgnausiieg n1swusgestlywn (Decomposition) nsuustgwivgjeendudiuges o Felifiseudanisiu
Ardudeuldfdu n13finnsungUiuy (Pattern Recognition) n13szygUuuuiindeadetudigmilaeudlusn
ﬂaumaiumiﬂiuaﬂm‘imﬁmﬂmﬂmmmma msfadaunaeTsa (Abstraction) n3svyanszdigyveslaming
auLauswavLaamwiuml,ﬂumaimuuwLmu‘uaa{]mmimmu LazMIDeNIUUTURDUE (Algorithm Design)
neadduturouiidausandussuuidiouddagu n1sdouldn daduyamds (Set of Instructions)
fanunseldaslunoufinnesiioliuaninisvieu Usznaudae Taeansel (Syntax) Taensal (Grammar) waz
ALY (Semantics) uazn1snaaeud sdunszurunislunisdum nisuen waznisudladeiianaia



melulusunsy ieliinsgansninlunisiSeuiuasinuninyeuosiseu a1u130dkudAn IDE-based learning

analytics 11Uszgndld Tnsfinszuaunisndn 4 funeu Usznouds niafiusaumudeya (Collect data)
srvvazifvdoyaiieniuisnsidFoultlunsuvsges iy finrsanguuvy wazuumamsuidamisig 9
sl esitoya (Analyze data) szuuiiameieuannsnvesidoulunsindanussay mIseniuutunou
35 waryUszaniamuesisnmsuddymfidiSeuldnnseanuuy (Design intervention) ldnanisitasiziitiie
sanuuuduusiimanzanlunsdeuldn Tnefdsianisldlensal liensal uazgaumuneeaniv
TUsunsy uagnsvaasuuazuiledefianain (Deliver intervention) ldalaueuuzuuuiioalniifvafu
nsnaaeulusunsy Hrelunisaum wen wasiilutoianaintuluswnsy

2. HANIEAATIZANTDULLIAANTERNKUY

FelFannseunnAndmauivesgUuuudsnadennsiFous thunduiugilumsesnuuilasdnuan
wdnmannuiasgnsUion uarlfidussdussneuieineandondielul

a.  msnszAulassadmelaaisun1sAnigamiuan

Wunisnszdulaseasramadyan Imsﬁwwﬂyugmumﬁmm Cognitive Constructivism U84 Piaget
ImEJmﬁﬂisé:ulﬁ;gﬁwé’aaﬁz:ymﬁdaiﬁﬁmmmsﬁ’mLLE’Iamaﬁz:yz:yﬁwU%wﬁa 1ABUIMENNITNITODNLUUAIY
wneeuansaRIad leun dawandeunisieudmunuinouaniaiiad nquiaeuaniaiiadidsdyyr nsdng
U3UN (Enacting Contexts) wazn1sandeduas Tnethunesnwuuidu “anunsaillagm” ffnnshusunan
aeuen (Externally Induced) iitoadeanvierdsssniideussaduanasas Jymnsdidnu uazdenanud
ol Souavairadyiideud uaziBnsiasuidgmnesnuuunazaiivaniunisal iedaadulifiouda
auadlawaznszdunsuidgmediaduiunoudenszuiunsAndeiuim SsUsznaudae nsdesiym
N1399913ULUY ANLARFULILSTTL UagnseRnLUUSaneTudaanstan i 3

Cognitive Constructivist
—>! —>| Cognitive Conflict —
(Piaget, 1964)

Constructivist Learning
ﬂ]ﬁnsgﬁqu‘njqﬂgun’nﬂgﬁnﬁ —> Environment — Problem Context —

(Jonassen, 1997)

V. ataie
ATHNIIAAITINTHIN

Situated Learning .
—| —> Authentic Context —
(Brown ct al., 1989)

Decomposition

€ ional Think Pattern Recognition
L S N :
S Abstraction

Algorithm Design

A 3 MsnseaulassasemalayanunIsAngaAILIN

b. nsUsvaunalassadimelyauazduaiunishnitaiiuin

Lﬁ'asgﬁsmlﬁ%’umiﬂszﬁuﬁwﬂgymLLaSLﬁmmiLﬁ&Jamawm‘i’]zyzymﬁa Jndudedlasunisadvayuli
annsavvauganmsilyan Inglimauivszinaansaumea nquireniiivivan AvelidiFousinnstusindaas
arwdsvezdy mudiszeren wu maduiisiuuudoany G deu neaduls) madudteniny
nslddnmimietnguszasd sUaw anwAnsiusensing o Auanseandenles msdaansaumndliidu
waInny uay SOl Model Adaeduaiulifisoulunisidon msdamunemyuaznisysannis uldeanuuy
asaumanaduayuas el ouammsafsnnuiiidugavesmnuitilesenunldldegamaiiaziinn
gnees anmdnnisdenaiteliiSoumdanisaaunisaldaymilndlfssiudingds uazanansaesuaion
anudiiteusudingnnzaugamatiyalasnisiuath Sahuesnuuudu “udadous” Jauansdannil 4



3 3 Sensory Register
Information Processing
—> > Short-term Memory —

(Klausmeier, 1985) Long-term Memory

Cognitive Load

> —> Chunking —
(Sweller, 1994)
malSvaugamatyan
yazmsvenglnssaamadyan i Sclect
—» — Organize —

(Mayer, 1996) Integrate

Decomposition

g T Pattern Recognition
— “omputational Thinking —» N —
P! & Abstraction

Algorithm Design

Constructivist Learning

Environment —> Information Resources  ——
(Jonasscn, 1997)

Al 4 msatuayunisuiuaunalassaianedygwazdaasunisAndeeum

c. msdasunsveelasiasvslagilas MsAnTIRIUI

HunsdaasnlifiFouldainnuifenuesardnaduliinnsfnuitagmogaduszuududuney
Tumsizeus Teelfirdosdlomeyginuunneuaniaiianidisvenslasameygrvasiimiasouegl
Winn1siieuseg1alinduning Feorfeiiugiuannguiussinaaisaung SOl Model n3Anidseuam
waznisiaunlusunsuaenfiamed dedulunisesnuuuazy aduligifsuadisszaunisalngean
nsdsulusunsunuduneulasodeiugiuauiidosiulsuasslnvasdoya uarlassadnadeulsun
Faazthanuieufluanuidilefnarnndeulduazifinyuuesiinainuais deazvinliinnsvenslassaing
madlggdsnduiiFeseenuuuasdusznaudu “grunsuiymdensiusunsy” Suansianini 5

Decomposition
. o Pattern Recognition
Computational Thinking —> Abstisction —
Algorithm Design
MIguEsNmIANBImHIN

< Data and Variable Type
Programming Development 5 1

Structured Programming

Understand the problem

Plan the logic
Write the code

Testing

2N 5 nsdaasunIsrenslasias sty iiasnsAnLTEILIM

d. msduaSunardrgmdenmsuivaunanialeyan

el SouiiidedinifsafuiamemsiamnazdesldfunistiomaslunsiFeus uaznisldeds
szthonsefuliiFouldiFousnaondinuazudlonrundlafieamndoulitudiould {3dulfimannisves
Social Constructivism filffunisfiuduiusniedenn drfiFouiiegainit Zone of Proximal Development
Fuduazdadldiunisanmde lunseeniuuediiugiuremdnmsnsosnuuuiawndonniaiouiuuude
¥843 (Hannafin et al,, 1999) Us¥naumig 1) §IUANNMIEMARAIUNITATINANUANTIVERN 2) FIUANYTILLNGD
Aeatun1sfa 3) gruanudiemdedunszuuIs Lag 4) grumnutiemdediunagns saufan1sooniuy
“AsHnasunlelAY” ﬁﬁﬁugmmmﬂwé’ﬂmi‘uaaEULmeiﬂﬂﬁ’mmqﬂmm (Cognitive Apprenticeship)
93 (Collins et al,, 1989) Weaffunsilnin fisjatiunistiemderiFoulaansaufifnulslufanssumanms
Hyaitfianududeuld Faazdfuuvuvdosuuuvresnmsujoivesiiformnadenufanssuiunsmemmstaan



Ay < v = v aa 1 vy a v & a wa a = A
fldlausoneaiiuld FsnskniafidafodlifSeuldiiunisufiRannisaansenisuansiiiu guuuuan

HL¥e Iy nIeNivesugUsenauiie g seuanunsanusdudannsdynr sruvenisanglesmnudiedsigain
HL8198y (Expert) Wgilolviad (Novice) Fauanasianini 6

Conceptual

OLEs Metacognitive
N )
(Hannafin, 1999) Procedural
Strategic
) \] -

MITARITNURLT INTAD

ﬂ]jﬂ“j’qunﬂuﬂqgﬂ Social Constructivist Zone of Proximal
(Vygotsky, 1978) Development

Cognitive Apprenticeship .
—> —> Coaching
(Collin et al., 1989)

AT 6 uanensAsESURAEEmARNMTUTUaNRasUaya

3. wansussdiulszavBamsuuuuAanedennsiFeusy
mm%umaum'ﬁﬂssLﬁuﬂis?iw%ﬂwwﬁaLmé'ammmsﬁauiﬁm (Chaijareon, 2014) fifumsusziiiunanan
Faduisnsnsasunmamussguuy TaskudiBormny Ussnaudae didemgduden ionsiaaey
AUATITEL v $1Uau 3 vinu AuniseenuuuAsandounisiious ilonsvaeunan YD JULLY
Aawadoun1siBeude S 1w 3 viu wasdideingsunisesnuuumaLIAeuansAFIas onsI9EoUANNTH
FIUNT3EBARUUT $1U9U 3 Y1 SAuRaLa 9 vy ?quit%vs’mmyé’m@m 1 laUseilunazarunsoasunag
feseazBoasioluil
a. dudlem nnmavssduresidumgansoaUianardalausuuznsuius fio
domarumngaufudidsulumeininenisiun Fes madeulusunsuneufiunes fanuituas
waztvnnisaltagdu dmnuauysaluagiiisanedmiunisiSeuivienisaianuiasahvldluginusedriu
¢ wimaindegaildasdiundy mwiléianumnaudemsldnsstunnuAnsueonlumsFeus
nsthiauaiifomndauniiaula Wy msldfmsnes matiud meld daglunsussinaasaumdldieuazae
WiAnnsseuslaa
b. shumsesnuuudsiadennsiBeus
MnmsUszfiuvesdiieiviganunsaasunatazdeiausuuzn1susulss e fnisesnuuuiidalentaly
iSeuldlanzuamnanuilaenisufiiate dnseenuuuedesivnaiilassaiiindeadsty uaziiniuns
Hrevhlidumansaumealaine waslifiannudvau fnseenwuudgydnvaildulensu (Icon) iaunsede
AN BT ULMAIESAUNAR 9 fin19deules (Link) TWarunsadfsarsaumenng q 1idne
AMsEUNUT (Post) W1 Community An15idnfalagzainuasinenansideay n1seanwuveInlsenaunsdaly
(Architecture) U3 ot fanivanzay azaem tavle uazdinnsoenuuunimuasyavesiadnysilddl
aruaenadasiuidemuazduaiunsGous
. fMUNITBDNUUUMMLLIABUANTARIEN
MnnsUsziiuveideImyaansaagUnatazdatausuursUTuUss Ao aanunisaitlam Jsusinger
TuitusAansiFeud dnsesnuuuiilalemalifiSeuldianzumaonanuilasnsujifas WalenaliFeu
mugumsFouildsedies fnsensiseudivionsedudFoulidlileindudiuniwosaniunisal
annsnadaeuifenuasld wioutudtamild senseduliiGoudelosszaumsnl uasiinusfifeat
msuAtmn WelUldlumgnisalessld WusfauaznsiansiBouivesanumsaiiigmnsefulsigiouiusagdde
aelulumsufoannsiafiduasuiduaues uazfinseenuuulifissuufuatanssussanuaynauiy
wdanduvserimeauaiusaseudlidnse wrauseus dnseenwuulifiouanunsoAumansaumesin



—7 3 \
Miam qﬂ“

wvidssing q sghavainvans Tasnaideslesiasmelusazaneuen fnseenuuuiitiglunisUszanaasaume
wazanroniifvivanlaonisdnngy ey wasidnuaeduedetiediiuiu grunauitamdensTusunam
finseonuuuiitisuuziiiesduszneutarIsmsiSeudanadeumnanisioud drelvfiSeuaansouddamls
fnsuugdnfnfunmsuddymfiasdunuimdunisuidam delifiFouannsauigmls fnisuuzih
Aenfunsuddymiiazdunuimisdunsuddgm wagdnsesnuuulifissuasrsnagnslunisuddym
uazmsiinaeuseldy fimseonuuuimnzausenislrimuinwiwaslimuusihiudifou heliannsadeans
fufFunadlideyaiionseuligSouandummmeusinianssyhnsianisBouiesaium nsedulifizou
An dumenaeu Aumuumndumaudtym masienssiinsianisdouiedisiu

GEIL

mamié{qmiwvﬁﬂiauLLmﬁmmiaammUﬁJLmU?ﬁLmé’ammsﬁ'au%ﬂ WU mﬂmsé’umwﬁﬂiammﬁﬂ
L‘quwgﬂuaqsﬂquammaammiauﬁﬂ muwumuquwgwmm 5 fiugu léun 4 wumumumw gy
AUIAINEINTTEUS NUFIWAUAIERTNITAOU NugIuaungu]dowasinalulad ua g ugLALNTARTS
AU mmLﬂuwugmiumimmiwmﬂsammmmmiaanLLUUEULLuuaaLLmaammiaugﬂ Tna@dnwiann
wanNINaufatdn1suJun laun nisnsedulassasimnedyaisiunisfnidaduin nsatuayunisusuauna
Tassasamsleyginazdauasunisfndanuin nsaaasunisueelassasenelygilaznsAnerulIn Lay
nsdaasunazdiamdensusuaunanslayg uarldluesdussnau 5 aaduszneu lun aaunisalaymn
waasews grunsundyniiignislusinsy gunsthewie uaznsinaeusiglay

aAuTENa

NAN1IEAUATILNTOULLIANNITEBNUULTULULAIING NN FUE WUl JULUUAIndounsiFousn
Fsfiuszneudrdny 5 esduszneu lén (1) aounisalflam (2) wndadeus (3) grumsuitymsenisTusunsy
(4) grumstievde uay (5) nsinaeusneldy wagnansusziulszansamuuuudunadennisieuss
WU danumuiray §adenndasiu (Daungtod & Chaijareon, 2020; Komany & Chaijaroen, 2023) 7 L¢f
adﬁﬂimawaagﬂLLUU%ﬂLmé’amﬂm'%auiﬂ il (1) aoumsaltlam ) wrsaseus (3) sruaTesilomatia
(@) grugnwulndides (5) gruuandsuifeuy (6) grunisvenuzin (7) gruduaiunisdn uas
(8) grumsHiemde dsazviouliifiufenisysannisunAnnisisousmunguirouansaddaiuaznisiaun
vinwznsaadaiuniienmadsulusunsuddneiuegrdussuy msldanumsaiiygwifugaEudues
mseuaonadesiuamenisianisBeudinensanalulssmelneg AgathligSeulsinnsuitymilu
FInass madanIouuvaaisuivanvansaenndesiunisduaiunisidouifenuearmsiiounaondin
Faduinurddglunsiawianuausadiunisfndaduiuuasnisdeoulusunsy (Amnatcharoen &
Vongthatam, 2021) @sxansidednsdunuitnisesnuuunseuiuifnnsesnuuuianuaenadesiundnnis
nquiilfinunduiugnlunsesnuuuuasiam suuuudanadeunsfeuss fsdinseeniuuiiondeiiugiu
mwﬁmiaammu (ID theory) fisfatiunsdaadunsainennag sufundnnsmquifidauaiunsanidediu
fsfwduiaunnszuaunsuidgymilasnadouldsunsu lngerdenisiemannisnquijasgnisu s
FlensefunardaasudiFouihuanunsaiigmuazaisiafiaenadoatuiiion Taudsnsmdnnangugun
LﬂuwugwiumiaaﬂLLUUSINawmmanmgumemqmmwmmiauLLmﬂwmmn,‘Uuwugﬂﬂ,umiwmumu
UszdnSnmn W%@N‘ﬁﬂgﬂ‘d’sHiﬁﬁa@ﬂLLUUﬁW&J’]SﬂUﬁﬁamiaaﬂLLUUIC%IEJEJ"N‘?JJWLﬁ]uiﬂﬂ@ﬂﬁﬂﬁu%ﬂuﬁ]ﬂﬂﬂiaULLu’Jﬁﬂ
N1799NuUUUNUUA IR aumenaifsug samftsinanisideluadedlulfidunuamidlunisesnuuy
nagiaungULUUA Wwndeun1sissu uuas edenuLuIneuans AR ad i d aiasunisAnifsiuiaiiie
msdeulsunsu
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Abstract

In an era where technology and artificial intelligence (Al) are playing an increasingly significant role
in global education, the integration of Al, particularly ChatGPT, into science learning management in
Thailand is still limited. ChatGPT is an Al system that can simulate conversations with users, generating a
variety of responses by inputting questions into a chat interface. Due to ChatGPT's capabilities, we were
interested in  applying ChatGPT to problem-based learning management to investicate
the efficiency (E1/E2) of this learing approach against the specified criteria of 80/80. Additionally,
the study aimed to compare the learning achievement in science before and after the implementation
of ChatGPT integrated with problem-based learning management. The sample group consisted of grade
8 students from a school in Bangkok. The research tools included lesson plans based on problem-based
learning management with ChatGPT and an achievement test in science. Statistical data was analyzed
using the mean, standard deviation, and t-test for dependent samples. The research findings indicated
that: 1) the efficiency (E1/E2) of integrating ChatGPT into problem-based learning management was
87.50/89.67, meeting the specified criteria of 80/80, and 2) students who participated in problem-based
learning management integrated with ChatGPT showed a statistically significant improvement in learning
achievement after the implementation of this learning approach, with significance at the 0.01 level. The
findings of this research suggested that integrating Al technology into learning management can serve as

an effective approach to enhance learning efficiency and improve learning achievement in science.

Keyword : Problem-based learning management, ChatGPT, Work and energy
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