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Abstract

The standard of the Nigerian educational system has continued to witness a decline over the years at all
levels, contributing to the high rate of unemployment among graduates in the country. Jobs in the 21st century require,
among others, employees’ abilities to analyse, evaluate, and synthesize knowledge to creatively solve problems, and
these abilities are increasingly necessary for survival in the modem world. Despite the emphasis on the need to teach
tertiary institution students critical thinking skills, which will better equip them for their future roles, most classrooms in
Nigeria are still fraught with the traditional approaches. These methods only focus on equipping students with
knowledge of concepts that do not adequately avail them with the required abilities to solve real-life problems in
modem society. Jobs in the 21% century demand skills that are focused on what individuals can accomplish with their
acquired knowledge through analysis, evaluation, and reconceptualization of information to solve problems. To achieve
this, leamners need to be engaged in active leaming that encourages the use of their cognitive process, to sufficiently
prepare them for the future. Cognitive development requires that learning should not just consist of repetitive
accumulation of facts and knowledge, but must also encompass effective deep conceptual change to support life-long
learning. The main objective of this study was to investigate the processes associated with the effective adoption of
mobile-blended inquiry-based learning for critical thinking enhancement. A cross-sectional study that used survey and
documentary research was conducted among 120 business educators from three states of the thirty-six states of Nigeria,
A validated self-administered questionnaire was used to collect data, which were analysed using mean, standard
deviation, and percentage. The study revealed both the online and face-to-face activities of teachers and students that

are significantly associated with effective adoption.

Keywords: Blended Leaming, Mobile Leaming, Inquiry-Based Leaming, Critical Thinking
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Introduction

The standards of education in Nigeria have continued to decline over several years. The decline in standards
is blamed on, among other factors, the persisted use of traditional approaches to teaching and learning, absence or low
technology integration and poor educational resource (Longe, 2017; Moyo & Hadebe, 2018; Bames et al,, 2019).
The need to adapt to business job requirements in the 21st century has become paramount as business educators
continue to struggle to get the attention of today’s children into a learming mode that will better equip them. This is
because the focus on 21st-century skills is on what individuals can accomplish with their abilities to analyse, evaluate,
and synthesize information to solve problems

The jobs whose tasks involve analysis, creativity and problem-solving skills, increasingly require employees
with critical thinking abilities (Ananiadou & Claro, 2009; Rimini & Spiezia, 2016). Today’s children unlike former
generations, grow up with rapidly changing technologies that make them less receptive to traditional modes of learmning
(Roehl et al., 2013). Lectures encourage memorizing and the recalling of information, which are lower levels of Bloom’s
taxonomy of leaming (Bloom et al., 1956), while engaging in real-time problem-solving during class, enables students to
synthesize and apply knowledge through reflection and reconceptualization of ideas (Graham, 2004; Amador et al,
2006). The Adoption of active leaming processes is essential to better prepare learners for the future. The capacity to
engage in critical thinking, enables an individual to proffer solutions to challenges in real-world contexts, rather than just
equipping them with only specific knowledge of a set of concepts (Doerfert, 2011; Brierton et al.,, 2016). Critical thinking
skills demands deep conceptual change and the reconceptualization of information, to promote life-long leaming.
Cognitive development requires that learning should not just consist of repetitive accumulation of facts and knowledge
but must also encompass effective deep conceptual change in order to support life-long learmning. Mobile-blended
learning allows sufficient time during its face-to-face components to effectively engage learners with inquiry-based
activities (problem-solving tasks) that encourage their cognitive development, rather than exposing them to learning

experiences that are fraught with a repetitive accumulation of facts and knowledge only.

Blended Learning

A close observation revealed that educational settings that once only supported face-to-face leaming, are
evolving rapidly into environments that now accommodate technology mediated learning. This emphasizes
the importance of facilitating interaction and collaborative efforts to achieve higher results in human endeavours
(Graham, 2004; Cocquyt et al., 2018). In the past, distance leaming was designed as a one-way communication between
an expert (teacher) and a passive-receptor (leamer) based on cognitive-behaviourist theory. As technology develops,
distance learning is being used to facilitate interactive and constructivist (collaborative) leaming by taking advantage of
online communications, which allows students to study anywhere in the world.

Blended learning is a combination of two instructional models that incorporates both the traditional face-to-
face classroom system, and an online leaming platform (Liu et al,, 2016; Han & Ellis, 2019) that employs a mix of
asynchronous and synchronous interactions (Wu, Tennyson & Hsia, 2010). Online experiences offer valuable tools that

supplement or replace aspects of face-to-face traditional lectures, and textbook-based approaches to teaching and
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learning. Research has revealed that a course-design embedded with in-class problem-solving, improves leamers’
performance and reduces the achievement gap between the students (Stockwell et al., 2015).

The availability and utilization of digital learning facilities have led to increased deployment of ICT-mediated
instructional elements into the conventional learing environment. This practice affords educators the opportunity to
help their students acquire the information and terms associated with the course before class starts, which provides
them time to carry out collaborative problem-solving tasks that engage their cognitive processes (Couch, 2014; Clark,
2015; Lee & Lai, 2017). In any e-leaming scenario such as mobile-blended learning, students are expected to exercise
self-efficacy and regulative skills, while the teachers who are experts in their fields, should be responsive to
the interactions of the learmers on the platform to achieve the desired objectives. This type of leaming does not imply
a mere combination of the two models but involves their integration to achieve specific learning objectives by taking
advantage of the two environments.

This method affords teachers adequate class time for collaborative problem-solving activities,
demonstrations, question and answer sessions, and other engaging tasks that lead the students to a greater depth of
understanding (Saitta et al,, 2016). It is a pedagogical approach that provides teachers with the opportunity to invert
the classroom and homework activities (Du et al., 2014; Obari & Lambacher, 2015), which allows them more time to
tutor their students (Wallace, 2014; Alsowat, 2016).

Studies have shown that students can watch, pause and repeat the online learning materials on their mobile
devices, which allows them to gain a clearer understanding of the content before class (Herreid & Schiller 2013;
Lee & Lai, 2017). This affords the teachers sufficient time to engage them in collaborative inquiry tasks that promote
their critical thinking abilities. Nederveld and Berge (2015) stated that in blended leaming, teachers are able to
concentrate on the application of knowledge of higher-order leaming, instead of lower-level thinking activities, which
offers the opportunity to identify mistakes and reinforce critical and creative thinking as well as effective communication.

When students are sent learning materials to study via mobile devices, it ensures a more collaborative and
engaging environment in the classroom, enabling them to evaluate and reconceptualize the content for problem solving
in real life situations. In higher learning institutions, students appreciate the opportunities of flexibility and improved
access to learning materials offered by this technology, which results in greater academic achievements due to improved

interaction and collaboration with both their peers and lecturers (Talley & Scherer, 2013; Vaughan, 2014; Alsowat, 2016).

Mobile Learning

As Information and Communication Technology (ICT) evolves, the devices become smaller and more mobile
with stunning features, from desktop computers to laptops and other mobile devices such as Personal Digital Assistants
PDAs, iPads, and smartphones. The mobility of technology in the last two decades has resulted in the emergence of
mobile learning that has given rise to a new dynamic of studying in different settings. Mobile learning is the type of
studying that takes place using portable devices like Personal Digital Assistants (PDAs) computer tablets and
smartphones (Wishart, 2018; Mittal et al, 2020). It is the deployment of pervasive handheld electronic devices to
enhance, support, and expand access to teaching/learning activities. It is technology-mediated leaming that is powered

by mobile technology to make learning occur anywhere and anytime.
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Owing to the portability of mobile devices, they permit users to access various services and platforms,
including educational materials anywhere and anytime (Lepp et al,, 2014; Li, 2020). They have the potential of assisting
students to access online educational materials, review and share them, collaborate with other learners, and develop
rich media content that can be helpful to both teachers and leamers. Mobile learning presents learners with
the experiences that may not be obtainable in their immediate environment and at the same time equip them with
the necessary ICT consciousness and skills that are essential to actively participate in the modern world.

With the aid of mobile devices, the compulsory requirement for students to be physically present in
a particular location at a specific time for learning is eliminated as they can access instructional materials, interact with
teachers or other students as well as anyone else to meet their quest for knowledge anywhere and anytime (Ferreira,
2015). According to them, the use of this technology in education leads to a more intimate relationship between the
teacher and their students, enhancing their interaction which results in a more participatory leaming experience. Their
portability and functionality offer learers the option to use their free time for learning rather than deferring their desire
to learn pending when they get to a library or have access to a computer. In a mobile learning scenario, students are
expected to exercise self-efficacy and regulative skills, while the teachers who are experts in their various fields, should

be responsive to their interactions on the platform.

Enhancement of Critical Thinking

Learning experiences that emphasize analysis, evaluation, and synthesis of information help to develop skills
for problem-solving through interpretation, creativity, and generalization. These learning experiences promote
reproductive thinking rather than productive reasoning. Critical thinking ability is a level that is beyond the memorization
of information or quoting facts back to an individual in the same manner as they were previously expressed (Thomas
& Thorne, 2009). It is the use of critical and creative thought that enables an individual to solve complex problems
through analysis, evaluation, and synthesis of knowledge (Lee & Lai, 2017). Critical thinking is observed when
an individual receives and stores new knowledge while interrelating and applying such information to address unfamiliar
situations. Individuals can resolve a complex through logical thinking process that allows them to interpret, evaluate,
and manipulate previous experiences to confront present life challenges.

The constructivist theory emphasized that students are required to be exposed to leaming experiences that
inspire and empower them to construct their knowledge and promote their thinking skills. As educators struggle to shift
from traditional approaches to more effective teaching/learing processes, most educational stakeholders believe that
learners are not just holders but also builders of knowledge, and Piaget believed that reflection leads to higher-order
knowledge by permitting the resolution of elements of lower-level knowledge (Mattar, 2018). In an environment where
education is student-centred, leaming is considered as knowledge constructing activities where learmers collaboratively
obtain, reorganize, and use the information acquired for analysing and solving the problem. Interaction and collaboration
are important in the process of developing students’ critical thinking. They need interaction and reflection on what they
were previously exposed to, and what they are currently experiencing. Engaging in social interaction with peers in real-

world contexts has the potential of facilitating leamers’ ability to reflect on previous exposure and views. Such social
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interactions promote the development of students’ critical thinking abilities that enables them to effectively transfer
their knowledge across courses and apply it to unfamiliar situations.

Collaboration enables students to interact among themselves by exchanging views and ideas to effectively
discover new knowledge to accomplish their objectives. It allows them the opportunity to work as a team with
interdependence, and assist others to accomplish specific targets (Fu & Hwang, 2018). Interactive and collaborative
environments empower learners to exercise their minds to find solutions to problems and develop higher-order

tendencies, as they respond to their peer’s questions and remarks.

Collaborative Inquiry-Based Learning

In an environment where education is student centred, leaming is considered as knowledge constructing
activities where learners collaboratively obtain, reorganize and use the information acquired for analysing and problem
solving. Collaborative learning refers to the instructional method that offers the opportunity to leamn as a team with
positive interdependence, group accountability and interactions which culminates in assisting others to accomplish
specific targets (Slavin, 2014; Fu & Hwang, 2018). Collaborative inquiry-based leaming is an approach that involves asking
questions, gleaning information and new ideas in order to solve problems as a group. This type of learning helps students
to exercise their analytical skills (identify similarities or differences in content) to define the cause of change in a variable
and its effect (Duran & Dokme, 2016). Mobile-blended learning integrates and exposes students to real-world contexts
that trigeer their critical thinking processes, while teachers play the role of a guide/facilitator in scaffolding learning
through timely questioning (Livingstone, 2012; Zoha & Cohen, 2016).

This approach focuses on active learing, encouraging students to ask questions, formulate hypotheses, and
test them using problem solving techniques (Laru et al,, 2012). Such learning takes place when students glean both
content and reasoning skills including practices within a discipline, via collaborative investigation suitable for real-world
situations. In interactive inquiry-based learning, students exercise reflection and approach situations critically.
This involves the students’ ability to investigate and search for information, which allows them to formulate their own
ideas through critical thinking (Seranica et al,, 2018). Authentic leaming results from a social constructivist’s view, which
emphasizes that learners are active researchers, and knowledge is generated by investigating and actively experiencing
reality.

To encourage productive interaction that promotes critical thinking, sufficient scaffolding is necessary because
according to Viygotsky (1978), it makes learming more manageable for students by presenting complex tasks in a manner
that makes them accessible, feasible and within the learners’ grasp. The factors of inquiry-based learning include both
structure and the types of activities that are required by leamers to enhance their thinking skills, which will allow them
to address problems (Prince & Felder, 2006; Levy & Petrulis, 2012). The focus of inquiry is the comprehension of existing
knowledge to resolve situations and develop new abilities; the structure involves inquiring questions framed by teachers
or students; and tasks that include problem solving and investigations of practical situations, which results in
the generation of greater understanding.

Engaging in social interaction with peers in real world contexts has the potential of facilitating leamers’ ability

to reflect on previous exposure, and collaborative inquiry learning environments, is critical in developing their social
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experiences (Hwang et al,, 2011; Fu & Hwang, 2018). Such social interactions should be focused on the promotion of
critical thinking abilities, which will enable the students to effectively transfer knowledge across courses and apply
it to unfamiliar situations. Interactive and collaborative environments empower them to exercise their minds enabling
them to formulate solutions to problems and develop higher-order tendencies, as they respond to their peers’
questions in more complex and confident ways. Modern mobile technologies can assist students in gaining greater
knowledge, due to their portability and support for collaboration that leads to the exploration and discovery of new

information.

Links between mobile-blended with collaborative inquiry-based learning approach and critical
thinking enhancement

When mobile-blended leaming is effectively implemented, teachers acquire a greater amount of class time
to engage students in collaborative inquiry-based learning (Fu & Hwang, 2018; Jantakoon & Piriyasurawong, 2018).
As students work collectively and share ideas on their inquiry activities, such a collaborative and interactive context
facilitates the development of their creative thinking which better equips them for effective participation in their later
life engagements.

The aim of education in this digital era is to expose students to more active leaming, which facilitates their
collaborative problem-solving abilities, culminating in equipping them with the realities of the world of work.
When students are engaged in real-time inquiry tasks during class, it encourages them to analyse, evaluate, synthesize,
and apply knowledge through reflection and reconceptualization of ideas. The constructivist theory emphasized that
learners are required to be exposed to learning experiences that inspire and empower them to construct their
knowledge, leading to the facilitation of their thinking abilities. In an environment where education is student-centred,
leaming is known as knowledge constructing activities where leamers collaboratively obtain and improve on
the information acquired to solve problems. Interaction and collaboration are important in the process of developing
students’ critical thinking (Slavin, 2014). They need to reflect on what they were previously exposed to, and what they
are currently experiencing.

Engaging in social interaction with peers in real-world contexts has the potential of facilitating leamers’ ability
to reflect on previous exposure and views. These social relationships promote the development of their cognitive
processes that enables them to effectively transfer their knowledge across courses and apply it to unfamiliar situations.
Collaboration enables students to interact among themselves by exchanging views and ideas to effectively discover
new knowledge to accomplish their objectives. It allows them the opportunity to benefit from the inspiration of working
as a team, while assisting each other to achieve specific objectives (Fu & Hwang, 2018). Interactive and collaborative
learning environments empower students to exercise their minds to find solutions to problems and develop higher-

order tendencies, as they respond to their peer’s questions and remarks.
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Methodology

A documentary research design was fused with a cross-sectional survey. The former was employed to analyse
and synthesize literature relevant to the objective of the study. The latter, on the other hand, was used to capture
the responses of the lead users as they relate to the processes that could influence the adoption of mobile-blended
and collaborative inquiry-based leaming to enhance the critical thinking skills of business education undergraduate
students in Nigeria. Demographic variables were analysed using frequencies, while Mean, Standard Deviation, and
Percentage were used to analyse the processes associated with the promotion of critical thinking in students using
mobile-blended with collaborative inquiry-based learning. As the study is focused on business education undergraduate
students, a sample of 120 business education teachers was drawn from both universities and colleges in three states in
the country. A questionnaire was employed to collect data, and its validity and reliability was ascertained by experts in
both educational technology and business education fields. The instrument was a 5-point Likert scale, for
the participants to indicate their degree of agreement or disagreement with the processes that are associated with
the effective adoption of mobile-blended with collaborative inquiry-based leaming, to develop critical thinking abilities

in Nigerian business education undergraduate students.

Results

Table 1: Socio-demographic characteristics of the respondents

Variables N Percentages
Gender
Male 67 55.8
Female 53 a4.2
Total 120 100%

Highest Qualification

Bachelor 19 15.8
Masters 58 48.3
PhD a3 35.8

Total 120 99.9*

Teaching experience

<10 years 34 28.3
10-19 years 38 317
20-30 years 29 24.2
>30 years 19 15.8

Total 120 100

*One of the respondents did not indicate his present highest qualification in the questionnaire.

Out of the 120 respondents that duly completed and retumned the copies of the questionnaire, 67 (55.8%)
were male while 53 (44.2%) were female. 19 (15.8%) of them at the time of this study had bachelor degrees as their
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highest qualification, while 58 (48.3%) had masters degrees and 43 (35.8%) had doctoral degrees. In relation to
the duration of their teaching career, 34 of them (28.3%) had spent less than 10 years in the profession, 38 (31.7%) have
spent between 10 - 19 years, while 29 (24.2%) and 19 (15.8%) have spent between 20 -30 years and above 30 years,
respectively.

Table 2: Participants Mean Score of Processes for the model utilization. (n = 120)

Variables Mean Standard Deviation
Mobile-blended learning community 4.38 0.61
Teachers’ support 4.31 0.52
Students’ support 4.29 0.54
Mobile-blended learning innovation fund 434 0.52
Teachers’ online activities 4.37 0.51
Teachers’ classroom activities 4.30 0.43
Students’ online activities 4.38 0.61
Students’ classroom activities 4.35 0.50

As indicated in Table 2 above, the mean score of the mobile-blended leaming community was 4.38 SD 0.61.
The participants agreed that the mobile-blended learming community facilitates the effectiveness of this approach.
They indicated that it fosters collaborative learning among the members, sustains their commitment while helping them
not to feel isolated with online leaming, as well as ensures they move progressively through the phases of critical
inquiry. The mean score of teachers’ support unit was 4.31 SD 0.52 (Table 2). The respondents indicated that
the support department for the teachers would assist them in the following areas: online course design and
development, media creation of course materials, exposure to blended learning prototypes that have been successful
and boost their confidence, as well as afford experienced faculty members to serve as mentors to the beginners.

As shown in Table 2, students’ support mean score was 4.29 SD 0.54. The majority of the research participants
agreed that students’ support unit helps them to achieve more in mobile-blended and inquiry-based learning.
They admitted that the provision of such support will facilitate students’ access to mobile-blended learning facilities
and equip them with the knowledge and skills necessary to succeed, as well as helping them with issues relating to
the functionality of their devices.

The mobile-blended leaming innovation fund mean score was 4.34 SD 0.52 (Table 2), indicating that
the majority of the respondents agreed that the creation of the fund as part of the implementation strategies, fosters
the provision of the required facilities and incentives for the teachers, as well as ensure the sustenance and
transformation of the project.

Teachers’ online activities mean score was 4.37 SD 0.51, as shown in Table 2. The participants agreed that
the activities such as the design of mobile instructional content to meet learners’ needs, delivery of such mobile

instructional materials in appropriate formats before class, provision of online clarification of confusing concepts, and
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sending online personalized quizzes to students to ascertain their understanding of the content, will adequately prepare
them for the interactive face-to-face component of mobile-blended learning.

From Table 2 above, the mean score of teachers’ classroom activities was 4.30 SD 0.43, showing a higher
level of agreement that classroom activities such as, recapping of the mobile content to refresh the students’ memory,
guestion and answer sessions to consolidate their understanding/application of the content, generate real-life problems,
divide them into smaller groups that will ensure discussion and scaffold their knowledge by asking logical questions
that probe their minds to ignite critical thinking. The participants agreed that these activities enhance the development
of critical skills with mobile-blended learning.

Students’ online activities mean score, as shown in Table 2, was 4.38 SD 0.61. The majority of the participants
agreed that the online activities, such as studying mobile instructional content at various locations, communicating with
their teachers anytime anywhere for clarification on confusing concepts, exchanging ideas among their peers regarding
the content via mobile interaction, searching for and studying related information online and attempting quizzes from
their teachers, are part of the learning processes. They agreed that these activities help the students to sufficiently
prepare for the interactive classroom that is dedicated to the development of their critical thinking.

As shown in Table 2, the mean score of students’ classroom activities while using mobile-blended with
collaborative inquiry-based learning to enhance critical thinking skills was 4.35 SD 0.50. The majority of the respondents
acknowledged that part of the students’ activities such as, asking questions regarding concepts of the content they do
not understand, and studying collaboratively to analyze, evaluate and reconceptualize their knowledge to solve

problems, while enhancing their critical thinking skills.

Process of an inquiry-based mobile blended learning Model

Phase 1. Engagement
Assessment of students’

background to set

learning outcomes.
Phase 2. Exploration

Phase 5. Evaluation Expose students to mobile

Assessment of content. Promotion of

instructional and students’ understanding.

learning processes.

Phase 3. Explanation

Phase 4. Elaboration
Refresh students’

Generation of problems. )
memory of mobile

Collaboration and
content.

interaction.

Figure 1: Steps in inquiry-based approach in mobile-blended with inquiry-based learning
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Phase I: Engagement

The focus of teachers at this phase is on the students’ existing knowledge. What is their background
knowledge? It is not intended for teaching or to provide explanation to students, but to find out what they already
know, which will form the basis of what they need to learn (Duran & Duran, 2004; Sam, 2019). This is achieved through
formative assessments, which leads to the establishment of learning objectives.

Phase 2: Exploration

At this stage, teachers deliver mobile content in an appropriate format (video, text, image or a combination
of them) and with a user-friendly platform to students to study (Shrain, 2012; Bergmann & Sams, 2014; Alsowat, 2016).
The content should complement face-to-face sessions, and be available to students synchronously and asynchronously
(Keskin & Yurdugtl, 2019). This enables collaboration when it is synchronous, while it can enable students to consolidate
learning when asynchronous. The online presence of teachers needs to be regular and interactive to enable
the students to internalize the content. As students study the mobile instructional material, the teachers ask questions
via mobile devices to ascertain their understanding while scaffolding their knowledge (Bishop & Verleger, 2013;
Hew et al,, 2016; Lo & Hew, 2017). This promotes the application of insight gained from the content and consolidates
learning, to ensure sufficient preparation for interactive classroom participation.

Phase 3: Explanation

Moving the lecture part of the class activities to an online platform, at the exploration phase, is to allow
adequate time for face-to-face encounters which engages the leamers in interactive inquiry tasks that promote
the development of their critical thinking skills (Bergmann & Sam, 2014; Grypp & Luebeck, 2015; Jantakoon &
Piriyasurawong, 2018).

This stage is to enhance students’ understanding of the mobile content, at the beginning of classroom
sessions of mobile-blended learning. A succinct review of the online instructional material is necessary to resolve any
misunderstanding of the content by the leamers, and to explain more complex concepts (Grypp & Luebeck. 2015;
Chao et al,, 2015; Lai & Hwang, 2016; Lo & Hew, 2017). This is to facilitate their ability to reorganize their knowledge of
the content and apply it to unfamiliar situations. Teachers ask students questions to determine their understanding of
the mobile content.

Phase 4: Elaboration

At this stage students are engaged in collaborative inquiry tasks by giving them ill-structured work-related
problems. The problems should be linked with the mobile content, while they are to analyse, evaluate and synthesize
their knowledge of the mobile material in solving the problems. The exposure of leamers to ill-structured problems
triggers their reasoning ability, that enhances their critical thinking, while the teacher plays the role of facilitator
(Smy et al,, 2016; Jantakoon & Piriyasurawong, 2018; De Ledn, 2018). As they engage in their inquiry activities, teachers
scaffold their knowledge by asking logical questions that probe their minds to ignite critical thinking.

To ensure students’ interactions and collaborative activities, they should be divided into heterogenous
inquiry eroups. The ability of a group to solve problems collaboratively, depends on the diversity of the membership
in relation to their domains of knowledge and backgrounds (Edmondson & Harvey, 2017; Avdiji et al,, 2018). This diversity,

to a large extent, determines their level of perspective sharing and their ability to proffer alternative solutions to
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problems. Engaging in social interaction with peers in real world contexts has the potential of facilitating learmers’ ability
to reflect on previous exposure, and collaborative inquiry leaming environments are critical for developing social
experiences (Hwang et al, 2011; Fu, & Hwang, 2018). As the students engage in collaborative problem solving,
the teacher has to ensure elaborate interaction. Social interaction is very important in the development of critical
thinking, because as the learners share perspectives, their reasoning horizon is broadened to accormmodate and further
their thinking with the views of others.

Phase 5: Evaluation

Both teachers and students are involved in the assessment. The teachers evaluate the level of the students’
critical thinking with an assessment checklist. During the evaluation, the teachers’ focus is on the extent to which
the students have been able to reorganize their knowledge of the mobile content in their inquiry activities. The students
are given an anonymous and structured questionnaire to elicit responses from them on their satisfaction, motivation,
teamwork, leaming gains, etc., about the innovation, as well as the instructor’s attributes, the design, amount of work,
etc using five-point Likert-scale (Woltering et al., 2009; Bernard et al,, 2016).

Both the teachers' and students’ assessments are to determine whether or not the innovation is effective in

achieving its goal and to identify the areas that can be improved upon for practicability and effectiveness.

Table 3: Teachers’ and students’ activities in mobile-blended with inquiry-based leaming to enhance

critical thinking skills

Inquiry steps Context Teachers’ activities Students’ activities Output
Steps 1: Engagement
1.1 Analysis of students’”  Face-to-face 1.2 Conducts a 1.3 Students 1.4 Teacher

backegrounds formative assessment  participate in formative  establishes leaming
to analyse students’ assessment. outcome
background
knowledge.
1.5 Design of mobile Online 1.6 Reviews curriculum 1.7 Produces a
content outline sketch of learning
activities that the
students need to
undergo to
accomplish the set
learning objectives.
1.8 Develop mobile Online 1.9 Reviews curriculum 1.10 Produces

content

content to produce
mobile learning

content

mobile learning
content in suitable
mobile media

formats.
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Inquiry steps Context Teachers’ activities Students’ activities Output
Step 2: Exploration
2.1 Delivery of mobile Online 2.2 Sends mobile 2.3 Study mobile 2.4 Students
learning content learning content to learning content in develop
students via mobile their various location preliminary
device via their mobile knowledge of
devises mobile content.
2.5 Assessment of Online 2.6 Sends 2.7 Students answer 2.8 Teacher
students’” understanding personalized quizzes quizzes from teacher identifies areas in
of mobile content on the mobile content the mobile content
to students students need
clarification
2.9 Reinforcement of Online 2.10 Clarifies 2.11 Ask questionson  2.12 Student
students’ understanding confusing/complex confusing/complex acquire improved

and ability to apply
mobile content

knowledge

concepts of mobile
content

2.13 Asks students to
search for and study
online content that
relates to the mobile
content earlier sent to
them.

2.16 Encourage
students to interact
with their peers on the

mobile content

concepts of the
mobile content

2.14 Search for and
study online content
that relates to the
mobile content sent
to them by the
teacher

2.17 Interact with their
peers to share ideas

on the mobile content

understanding of
mobile content
2.15 Students
generates new
knowledge

2.18 students help
their peers to gain
better

understanding

Step 3: Explanation

3.1 Refresh students’
memory of mobile
content

3.5 Consolidation of
students’ understanding

of mobile content

Face-to-face

Face-to-face

3.2 Summarizes

mobile content

3.6 Asks students
questions with the
view to resolves their
misconceptions of
concepts of mobile

content

3.3 Listen as teacher
summarizes the
mobile content
3.7 Answer questions

on mobile content

3.4 Teacher
prepares students
for class activities
3.8 Teacher
facilitates students’
understanding of

mobile content
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Inquiry steps Context Teachers’ activities Students’ activities Output
Step 4: Elaboration
4.1 Generation of work- Face-to-face 4.2 Generates work- 4.3 Generate work- 4.4 Teacher and

related problems

4.5 Division of students

into inquiry groups

4.9 Presentation of work-

related problems to the

students

4.13 Facilitation of

elaborate interaction

4.20 Application of
knowledge to a new

situation

Face-to-face

Face-to-face

Face-to-face

Face-to-face

related problems with
the students in line
with the mobile
content

4.6 Divides students
into heterogenous
groups to reflect their
knowledge
backgrounds

4.10 Present work-
related problems to
each of the inquiry

groups

4.14 Encourages the
students to analyse
the problems by
asking them questions
4.17 Facilitates
students’ knowledge
of the mobile content
by asking them

questions

related problems with
the teacher in line with

the mobile content

4.7 Students identify
their various inquiry

groups

4.11 Students interact
and collaborate with
their group members
to analyse the
problem and the
mobile content

4.15 Use questions
from teacher to guide
their analysis of the
problem

4.18 Use teacher’s
questioning to analyse
and evaluate their
knowledge of the
mobile content

4.21 Reorganize their
knowledge of mobile
content to resolve the

problem

students establish

real-life problem

4.8 Students are
divided into inquiry
groups to promote

collaboration

4.12 students are
presented with
inquiry learning

tasks

4.16 Students
interactions are
enhanced

4.19 Students’
knowledge is

scaffolded

4.22 Apply
synthesized
knowledge to

resolve problem
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Inquiry steps Context Teachers’ activities Students’ activities Output

Step 5: Evaluation

5.1 Evaluation of critical ~ Face-to-face 5.2 Assesses the 5.3 Teacher
thinking skills with rubrics students’ abilities in determines the
the analysis, effectiveness of the
evaluation and instructional
synthesis of the process

mobile learning
content in their inquiry

tasks

5.4 Evaluation of the Face-to-face 5.5 Assess how the 5.6 Students

inquiry leaming process inquiry leamning determine the

process has enhanced  effectiveness of the
their critical thinking leamning process.

skills.

Criteria for assessing critical thinking skills in an inquiry-based mobile blended learning

1.

Ability to separate fact-based information from inferences in the mobile content

. Ability to analyse the mobile content and separate relevant from irrelevant information
. Ability to relate fact-based information in the mobile content to new situations

2
3
a.
5
6
7

Ability to identify new information that support the solutions in their inquiry activities

. Ability to identify alternative interpretations of the content
. Ability to reorganize relevant information to solve problem

. Ability to reason logically in the application of content in a new situation

8. Ability to communicate ideas clearly and effectively.

The mobile context

To ensure maximum benefits from the mobile context, the following are necessary:

1.
2.

Both teachers and students must possess ICT hardware such as mobile devices

Teachers and students must be proficient in the manipulation of their mobile devices as teaching and

learning tools respectively

3.
4.

The mobile devices must be internet enabled

There must be application software installed in the devices that will assist the teachers and students to

deliver and access mobile instructional content respectively, example of such software can be WhatsApp, Line,

Facebook messenger or any other preferred learning management system.

5.

There should be a learing community of the student where students can interact and collaborate while

studying the mobile instructional content.
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Discussions

Below is the discussion of the findings of this studly, in relation to the processes associated with the adoption
of mobile-blended learning with collaborative inquiry-based leaming, to enhance the critical thinking skills of
undergraduates.

The online leaming community was found to be one of the processes for implementing mobile-blended
learing to enhance students’ critical thinking skills. This is because it fosters collaborative inquiry learning among its
members, leading to reconceptualization of knowledge. Antwi et al. (2019) emphasized the need to ensure
collaboration in online teaching and leaming, rather than studying individually. Social interaction is very important in
the development of critical thinking, because as the learners share perspectives, their reasoning horizon is broadened
to accommodate and further their thinking with the views of others. Studies have shown that the lack of interaction
leads to failure and ultimately their withdrawal from the online platform (Astleitner, 2000; Willging & Johnson, 2009;
Kintu, Zhu & Kagambe, 2017). Similarly, teachers are able to collaborate with their colleagues on issues relating to their
practices that ensures effective implementation of the innovation.

The support for Teachers was found to be crucial in the implementation of blended learning. This can be in
the forms of teaching assistants, technical support and exposure to successful blended learning prototypes, as well as
orientation. Such forms of support could be accessed through collaboration, experienced teachers serving as mentors
to beginners and the establishment of a technical support unit, to ensure smooth functionality of the devices across
the entire innovation (Heaney & Walker, 2012; Gedik et al., 2013; Ma’arop & Embi, 2016). This will boost their confidence
and allay any anxiety they may have in embracing the innovation. Teachers require regular training to enhance their
competence on how to redesign online instruction and manipulate the learing management system proficiently
(Arney, 2015; Pulham & Graham, 2018). Such training initiatives are directed towards achieving a proper blend of both
components. In the work of Han, Wang & Jiang (2019) technical and teaching support were found to be among
the drivers of successful blended learning in schools.

Adequate support for students is a mandatory requirement, as they are the focus of the activities with regards
to the innovation. Rovai (2002) stated that when leamners get support, their sense of belonging and social ties are
enhanced, which in turmn strengthen their participation in online leaming. Support from teachers and peer are essential
to encourage and sustain leamers in online leaming (Lee et al,, 2011; Fryer & Boyee, 2018). Concluded in their various
studies, that teachers’” online support is necessary for the promotion of higher order thinking in students, because it is
a reflection of the constructivist’” approach to teaching and leaming, and also guarantees their sustainability while
learning (Johnson, 2017; Fryer & Boyee, 2018). Furthermore et al. (2016) observed that online peer support is very
helpful for undergraduates to guarantee effective online learning. In addition, Han et al. (2019) emphasized that when
challenges are detected while blended learning is being implemented, timely support is essential to sustain its
effectiveness. Studies have shown that technical support is crucial to promote effective interaction with technology
mediated instructional materials, because it helps to eliminate any anxiety associated with it, and closes the digital gap
among students (Graham, 2004; Johnson, 2017; Cocquyt et al., 2019). Prior to implementation, the need to put in place
a robust mobile-blended leaming lifeline for the students cannot be overemphasized, because it helps to dispel their

uneasiness and promote their confidence to leverage on the benefits provided by technology, as learing tools.
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The responses of the majority of the respondents of this study indicated the need to create a mobile-
blended leaming innovation fund, which will serve as a source of incentives to the teachers charged with
the implementation. A greater number of them agreed that incentives such as financial compensation, sponsorship for
seminars and provision of mobile devices would motivate them to embrace mobile-blended learning, to enhance
critical thinking abilities of their students. The provision of incentives like transport fares during face-to-face sessions and
grants to participate in conferences, workshops, loans and bonuses by managements, has helped various schools,
globally, to encourage the implementers of blended leaming to be dedicated (Raphael & Mtebe, 2016). In addition,
Porter et al. (2014) stated that many educational institutions have successfully introduced and sustained blended
leamning with the provision of stipends and devices to the teachers. Hall (2017) also reported other incentives associated
with the use of technological tools for teaching to include additional time, technical support, sponsorship for training
and other forms of compensation. The creation of mobile-blended learning innovation fund will help to facilitate
the provision of these incentives to encourage the teachers towards the adoption, as well as the overall transformation
of the innovation in tertiary institutions.

Teachers’ online activities to enhance critical thinking, should offer students adequate preparations for
classroom interactive learning, by designing mobile instructional content to meet their needs. Delivering such materials
in an appropriate format for students to study in their various locations, providing online clarification regarding confusing
concepts, and sending personalized quizzes to students to ascertain their understanding of the content. The out-of-
class blended learning sessions should enable the learners sufficient information for problem solving in face-to-face
environments. As the students study the material in text or video format, the teacher asks questions to ascertain their
understanding while scaffolding their knowledge (Bishop & Verleger, 2013; Hew et al, 2016; Lo & Hew, 2017).
This promotes the application of insight gained from the content and consolidates learning, to ensure sufficient
preparation for interactive classroom participation.

Classroom activities such as recapping the online material to refresh the students’ memories, generating real-
life problems, dividing them into small groups, ensuring elaborate discussion and scaffolding their knowledge by asking
logical questions were found to be associated with the enhancement of critical thinking. A succinct review of the online
instructional material is necessary to resolve any misunderstanding of the content by the learners, and to explain more
complex concepts (Grypp & Luebeck, 2015; Chao et al,, 2015; Lai & Hwang, 2016; Lo & Hew, 2017). The exposure of
learners to ill-structured problems triggers their reasoning ability, that enhances their critical thinking, while the teacher
plays the role of facilitator (Smy et al., 2016; Jantakoon & Piriyasurawong, 2018; De Ledn, 2018). Grouping students into
small heterogenous teams to participate in real-life inquiry-based exercises, has been found to be among the most
effective processes in developing their critical thinking abilities. The ability of a group to solve problems collaboratively,
depends on the diversity of the membership in relation to their domains of knowledge and backgrounds
(Edmondson & Harvey, 2017; Avdiji et al., 2018). This diversity, to a large extent, determines their level of perspective
sharing and their ability to generate alternative solutions to problems. As the students are engaged in collaborative
problem solving, the teacher has to ensure elaborate interaction. Engaging in social interaction with peers in real world
contexts has the potential of facilitating leamers’ ability to reflect on previous exposure, and collaborative inquiry

learning environments are critical for developing social experiences (Hwang et al., 2011; Fu & Hwang, 2018). Such social
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interactions promote the development of students’ critical thinking abilities that enables them to effectively transfer
their knowledge across courses and apply it to unfamiliar situations. As they collaborate, effective implementation of
inquiry instruction, requires teachers to appropriately scaffold tasks that will enable their students to understand how
to exercise their minds, acquire step-by-step knowledge on how to resolve situations, how to collaborate with peers
and how to deeply reflect on their learning (Harris & Rooks, 2010; Gillies & Nichols, 2015).

This study found that the following online activities of the students were important to prepare them
sufficiently for their interactive face-to-face sessions: studying mobile instructional content from their teachers,
communicating with them anytime anywhere for clarification on confusing concepts, and exchanging ideas among
themselves. Searching for and studying related information and attempting online quizzes on the content from their
teachers, to consolidate their learning. Moving the lecturing part of the class activities to an online platform, is to allow
adequate time for face-to-face encounters which engages the leamers in interactive inquiry tasks that promote
the development of their critical thinking skills (Bergmann & Sam, 2014; Grypp & Luebeck, 2015; Jantakoon &
Piriyasurawong, 2018). By using mobile devices, the gap between teachers and learners is eliminated as they enable
teachers to offer guidance to their students that are engaging in online learning activities (Song & Siu, 2017; Wishart,
2018). Mobile learning tools motivate students to participate actively in learning, because as they collaborate with their
peers, they are encouraged to share perspectives on issues relating to their learing content (Boyce et al., 2014; Ciampa,
2014; Davie, 2017). During online encounters, leamers can access various online platforms that offer educational
materials to consolidate their learming (Ozdamli & Cavus, 2011; Lepp et al, 2014; Mwapwele & Roodt, 2016).
When teachers’ follow-ups are incorporated in online learning, it enhances their students’ abilities to apply what they
have learnt (Szpunar et al,, 2014; Jantakoon & Piriyasurawong, 2018). These activities when carried out effectively,
provide an adequate background for learners to effectively participate in the face-to-face interactive sessions of blended
leamning.

The study revealed that students’ classroom activities, such as asking questions regarding confusing concepts
in the mobile content, and interacting extensively to reconceptualize new knowledge, while promoting their problem-
solving abilities. Questions and answers should be an integral part of reviewing the online content at the beginning of
face-to-face meetings, which enables the teacher to assess and reinforce their understanding of it (Grypp & Luebeck,
2015; Jantakoon & Piriyasurawong, 2018). When students engage in collaborative inquiry leaming with peers in real world
contexts, their critical thinking skills are activated to resolve unfamiliar problems (Hwang et al., 2011; Fu & Hwang, 2018).
Such collaboration should be centered on adequate interactions and tasks, that will guarantee their ability to analyze,

evaluate and synthesize their knowledge to solve problems.
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Abstract

The Cognitive Load Optimization (CLO) method provides a quantitative metric for measuring Intrinsic
Cognitive Load (ICL), which is a measure of complex knowledge that is hard to teach. CLO provides guidelines to assist
in the presentation of information in order to optimize intellectual performance. Using this method, it is possible to
produce the simplest leaming sequence with the minimum ICL. Business courses, such as [T technology management,
require students to study STEM technical subjects such as IT infrastructure. However, business students typically do not
have a technical backeround. The research objective of this study is to investigate students’ behavioral intention to
adopt CLO to teach STEM disciplines in graduate studies in Bangkok. This research tool is a quantitative approach using
a questionnaire method to collect around 210 participants of graduate students who study by using CLO approach in
remote leaming systems environment in various programs. There were collected from online survey by using stratified
random sampling and purposive sampling methods. The survey was distributed electronically via choose yourself and
learning management channels which provide by the university. The study is applied the Technology Acceptance Model
(TAM) and the Unified Theory of Acceptance and Use of Technology (UTAUT) framework. The conceptual framework
focuses to determine the factors that influence the students’ intention to adopt CLO-learning via remote learing
systems. Confirmatory Factor Analysis (CFA) and Structural Equation Model (SEM) techniques selected to analyze
the data to confirm goodness-of-fit of the model and hypothesis testing. The results pointed out that performance
expectancy, effort expectancy, lecturers” influence, facilitating condition, perceived usefulness, perceived ease of use,
and personal innovativeness have a significant effect on students’ behavioral intention to adopt/use cognitive load
optimization to teach STEM disciplines in graduate studies; however, the relative advantage illustrated in a non-significant

variable only in this study.

Keywords: Cognitive Load Optimization (CLO), Perceived Usefulness, Perceived Ease of Use, Behavioral Intention to

Adopt/Use, Structural Equation Model (SEM)
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Introduction

There are different learning theories in use today, principally Constructivism, Behaviorism, and Cognitive
Psychology. Learning theories attempt to explain how students leam. However, these 20th Century methods are all
based on guidelines open to different subjective interpretations with implications for quality learing outcomes. In effect,
education is classified as a ‘soft” science. This is not a pejorative term as the subject matter (humans) are complex
systems not readily tenable to the scientific methods associated with the ‘hard’ sciences. In order to address this
problem a more rigorous scientifically-based leaming theory is needed. Our future generation and society are highly
subject to the advancements of technology and technical knowledge (Lin et al,, 2008; Wall, 2010). Jobs career related
to STEM are then expected to be increased and highly demanded in the market. Business environment has been rapidly
changed recently from the competitiveness in the industry, economic crisis and pandemic, thus business problems
become complex and multidimensional. In order to understand and resolve business problems, entrepreneur require
competent workers who employed both soft skills and technical knowledge (Prikshat et al.,, 2019). Papers have found
that business graduates still have insufficient competencies of the workplace (Cumming, 2010). Business students
typically do not have a technical background. Therefore, various educational leaders and institutions have greatly value
and emphasize on recruiting, building, and retaining students majoring in science, technology, engineering, and math
(STEM) Ugrgensen & Valderrama, 2016). The researcher would like to study and identify the students’ behavioral
intentions that can lead to CLO in STEM disciplines in order to recommend educational leaders, institutes, and professors
to develop meaningful remote learning programs that can help foster the student’s technical knowledge.

The National Science Foundation (NSF) established the Science of Learning (SoL) program with the goals of
developing a fundamental understanding of leaming (Science of Learning | NSF - National Science Foundation, n.d.).
A number of general research questions were identified by the NSF such as: How does the structure of the leaming
environment impact rate and efficacy of learning? For example, how do timing, content, learning context, development
time and type of engagement impact learing processes and outcomes? (NSF Makes New Awards to Advance Science
of Leaming | NSF - National Science Foundation, n.d.). The NSF 2013 SolL workshops reported that much remains to be
learned but that the goal needs to be to optimize learning for all. In order to translate SoL research into practical
implementations the Deans for Impact defined six key questions with the associated cognitive principles and practical
implications for the classroom (Donovan, 2012). For example, Research question 1) How do students understand new
ideas? This is based on three cognitive principles such as: ‘students leam new ideas by reference to ideas they already
know.” Practical implications for the classroom include: A well sequenced curriculum is important to ensure that
students have the prior knowledge they need to master new ideas. The Australian Science of Learning Research Centre
(SLRC) defined twelve principles but no practical scientific method (Science of Leaming Research Centre Home - Science
of Leaming Research Centre, n.d.). Six cognitive leaming strategies (spaced practice, interleaving, retrieval practice,
elaboration, concrete examples and dual coding) and their application using biological bases of behaviour from basic
psychology have been proposed (Weinstein et al,, 2018). However, they only strategies. To achieve the SoL goal of
optimised learning for all what is needed is a quantitative, practical scientific method that is easy to use, applicable to
all STEM disciplines at all educational levels (school, college, university) resulting in significant improvements in teaching

and learning outcomes.
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Literature Review and Research Hypotheses
1. Cognitive Load Theory

Cognitive Load Theory (CLT), a cognitive science theory, provides guidelines to assist in the presentation
of information in order to optimize intellectual performance (Sweller et al,, 1998). CLT is based on the principles of:
schemas, short-term memory (STM) e.g. working memory that has limited capacity and duration imposed (Baddeley,
2010; Miller, 1956), long term memory (LTM) that is the repository for schemas and automation that reduces the load
on STM (Paas et al, 2003). According to schema theory knowledge is stored as mental constructs called schemas
(McVee et al,, 2005; Hoz et al.,, 2001). Meaning and hence understanding is implied by the pattern of relationships in
a schema. Learning consists of building these new schemas resident in LTM (de Jong, 2010). Hence leaming outcomes
may be improved if the material to be taught is highly structured. In CLT the concept of understanding is a function of
element interactivity (Marcus et al., 1996). In this context understanding only applies to high element interactivity which
is the intrinsic source of cognitive load and simultaneously process in STM (Sweller et al., 2011). Complex knowledge,
with a high ICL, is difficult to learn because places a heavy load on STM. By contrast simple knowledge, with fewer
elements and low interdependence, has a low ICL, low load on STM but does not show key element of high order
learning outcomes (Sweller, 2010). The goal of CLT is to provide guidance on the design of material with a high ICL and
how it can be taught. CLT has been extensively used, as the theoretical framework, to enhance and inform: instructional
design methods (Chong, 2005); self-regulated learning (de Bruin & van Merrienboer, 2017) and problem-based learning
(Wahyudi & Agidawati, 2019; Leppink, 2017; Reedy, 2015). However, all these implementations are subjective and hence
open to different interpretations.

CLO (CLO) is a simple method for quantitatively measuring ICL. Using CLO, it is possible to convert
complex knowledge with a high ICL to the lowest ICL that does not overload STM. In doing so CLO creates the simplest,
optimum learning sequence that can be used as the basis of instructional materials and methods (Maj, 2018). Published
work to date has shown that using CLO, in the college and university sectors, results in significant improvements in
learning outcomes for a wide range of disciplines (engineering mathematics, object oriented programming, project
management, cybersecurity, network technology, computer systems, biomedical engineering, engineering drawing,
science (chemical, biological, environmental) etc.) allied with high pass and retention rates without compromising
academic quality in all delivery modes. Also, the CLO method was the preferred teaching method for business students
who need to study complex technical topics such as [T infrastructure, Cyber security etc. Significantly 99% of students
considered the CLO based method of instruction best prepared them for working in commerce and industry (Maj, 2018;
Maj & Nuangjamnong, 2020; Maj, 2020).

2. The Unified Theory of Acceptance and Use of Technology (UTAUT) and Technology Acceptance
Model (TAM)

The Unified Theory of Acceptance and Use of Technology (UTAUT) model has been broadly utilized
since it was being proposed by Venkatesh et al. (2003). The UTAUT model defines user intentions to use an information
system and subsequent usage behavior. In addition, the theory model emphasizes four key constructs which are
1) performance expectancy, 2) effort expectancy, 3) social influence, and 4) facilitating conditions (Venkatesh et al,,

2003). Four key constructs of the UTAUT consist of:
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2.1 Perceived usefulness (PU) and Perceived ease-of-use (PEOU)

Perceived usefulness (PU) - this was defined by Davis (1989) as "the degree to which a person believes
that using a particular system would enhance his or her job performance”. By the PU’s definition means whether or not
someone perceives that technology to be beneficial and useful for what they want to do (Davis et al, 1989).
The Perceived Usefulness (PU) of cognitive load optimization for teaching STEM disciplines via remote learning systems
(in this case, tools applied for university remote learning systems such as Zoom Meeting, Microsoft Team; Neolms, etc.)
is one of the most important elements in the Technology Acceptance Model (TAM). In this study, PU referred as
the degree to which graduate students of a particular system believe that it would improve graduate students' work or
study performance as compared to altemnative methods of carrying out this student’s tasks (Liu et al., 2009; Abdullah
et al, 2016) . Perceived Usefulness convinced the decision of students on whether to accept or reject the particular
approach of learning methods based on current technology. Perceived ease-of-use (PEOU) - as stated by Davis (1989),
this defined as "the degree to which a person believes that using a particular system would be free from effort". Through
PEOU, it implies if the technology is easy to use, then the obstacles conguered. If it is not easy to use and their interface
are complicated, no one has a positive attitude towards them (Davis et al., 1989). In accordance with the original TAM
(Davis, 1986), PU and PEOU of users influences their Attitude Towards Using and Intention to Use technology. Hence,
the hypotheses proposition are derived as follows:

H1: Perceived ease of use has a significant effect on perceived usefulness to adopt/use cognitive load
optimization to teach STEM disciplines in Graduate Studies School.

H2: Perceived usefulness has a significant effect on students’ behavioral intention to adopt/use
cognitive load optimization to teach STEM disciplines in Graduate Studies School.

2.2 Effort expectancy

Effort expectancy is defined as "the degree of ease associated with the use of the system" (Venkatesh
et al,, 2003). Effort expectancy indicates graduate students’ perception that adoption of cognitive load optimization for
teaching STEM disciplines via remote learning systems will be easy and free of effort. They can absorb the difficult
contents of their STEM course like the management information system (MIS) unit. Since many students in developing
countries are not exposed to many information systems, therefore, most of their study is emphasized with memorizing
the contents rather than gain understanding from the contents. This construct is an important determinant of
the adoption of cognitive load optimization for teaching STEM disciplines via remote learning systems. It is expected
that acceptance to adopt and use cognitive load optimization for teaching STEM disciplines via remote leamning systems
will depend on whether students believe to apply cognitive load optimization for teaching STEM disciplines via remote
learning systems will be ease of use. Therefore, this hypothesis proposition is derived as follows:

H3: Effort expectancy has a significant effect on students’ behavioral intention to adopt/use cognitive
load optimization to teach STEM disciplines in Graduate Studies School.

2.3 Social influence as lecturers’ influence

Social influence is defined as "the degree to which an individual perceives that important others

believe he or she should use the new system" (Venkatesh et al., 2003). Social influence in this study, its correlates to

lecturers” influence which illustrates the degree to which students perceive other students or important people believe
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they should adopt and use cognitive load optimization for teaching STEM disciplines via remote learning systems. Prior
studies have demonstrated that a student’s decision is normally influenced by peer students or by other people such
as instructors/lecturers and parents ( Miller et al., 2003; Rodprayoon et al., 2017). Hence, there are important to include
lecturers’ influence as the social influence of the constructs in the modified research model. This hypothesis proposition
is derived as follows:

H4: Lecturers’ influence has a significant effect on students’ behavioral intention to adopt/use
cognitive load optimization to teach STEM disciplines in Graduate Studies School.

2.4 Facilitating condition

Facilitating condition is defined as “the degree to which an individual believes that an organizational
and technical infrastructure exists to support the use of the system” (Venkatesh et al,, 2003). Facilitating conditions
refers to availability of resources to support adoption and usage of cognitive load optimization for teaching STEM
disciplines via remote learning systems at a given by institutions. In the context of cognitive load optimization for teaching
STEM disciplines via remote leamning systems, the resources include availability of computer-based information systems,
mobile devices, reliable broadband connection, and other related resources. Therefore, graduate students' decision to
adopt and use cognitive load optimization for teaching STEM disciplines via remote learning systems will be influenced
by their perception of the availability of support services and resources to deliver remote learning. The hypothesis
proposition is come from as follows:

H5: Facilitating condition has a significant effect on students’ behavioral intention to adopt/use
cognitive load optimization to teach STEM disciplines in Graduate Studies School.

The technology acceptance model (TAM) by Davis (1989) describes an information systems theory
that replicas how users come to accept and use technologies which the actual system use is the end-point where
people use technology (Davis et al,, 1989; Davis, 1989). In the theory of TAM, behavioral intention is a major factor that
introduces people to use the technology. The behavioral intention is influenced by the attitude, which is the general
impression of the technology. This model proposes that when people are presented with new technology, a number
of factors influence their decision about how and when they will use it, particularly.

2.5 Performance expectancy

Performance expectancy is defined as "the degree to which an individual believes that using
the system will help him or her to attain gains in job performance”. Performance expectancy is the strongest predictor
of behavioral intention to use several technologies in both voluntary and involuntary settings (Venkatesh et al.,, 2003).
In this study context, it represents the degree to which students believe that adoption of cognitive load optimization
for teaching STEM disciplines via remote learning systems will help to enhance graduate students’ learning performance
and gain better grades (Wang et al,, 2009). Strengthening this belief will increase students’ behavioral intention to adopt
and use cognitive load optimization to teach STEM disciplines via remote leaming systems. This construct has been
driven from perceived usefulness described in TAM. A similar study conducted to identify and examine Cognitive Load
Optimization - a statistical evaluation for three STEM disciplines by Maj (2018) in the qualitative research method.

The hypothesis can be explained as follows:
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Hé: Performance expectancy has a significant effect on students’ behavioral intention to adopt/use
cognitive load optimization to teach STEM disciplines in Graduate Studies School.
2.6 Personal innovativeness
Personal innovativeness is the construct that appears in the Theory of Reasoned Action, Theory of
Planned Behavior, Technology Acceptance Model, Combined TAM-TPB, and the Motivation Model. Personal
innovativeness is referred to as the willingness of an individual to try out any new information technology (Agarwal &
Prasad, 1998). Also, the study by Agarwal and Karahanna (2000) established a multidimensional construct labeled
cognitive absorption and suggested this construct to be a predecessor of the two regularly recognized behavioral beliefs
about technology use namely perceived usefulness and perceived ease of use. As well, they proposed that
the individual traits of liveliness and personal innovativeness are important determinants of cognitive absorption.
For adoption and usage of cognitive load optimization for teaching STEM disciplines via remote learning systems such
as computer network security, wireless mobile technology, most graduate students do not have any or much
knowledge and experience to help them form clear perception understanding. Personal innovativeness is support to
present sheer boldness and curiosity in students' characters may not only strongly amplify their perception of potential
benefits but also heighten their confidence in their capabilities to handle leaming and understanding technology under
adoption. Meanwhile, for the reason that individuals with higher personal innovativeness tend to be more risk-taking,
they also reasonable to expect them to develop more positive intentions toward the adoption and usage of cognitive
load optimization for teaching STEM disciplines via remote learning systems. Thus, the innovative character may very
well serve as the main and direct determinant for adoption decision. Therefore, we propose:
H7: Personal innovativeness has a significant effect on students’ behavioral intention to adopt/use
cognitive load optimization to teach STEM disciplines in Graduate Studies School.
2.7 Relative advantage
According to Chen and Hung (2010) added that “relative advantage is a measure of the degree to
which an action provides more benefit than its precursor”. With particular respect to adoption and usage of cognitive
load optimization for teaching STEM disciplines via remote learning systems, the individual perception of potential
benefits associated with leaming outcomes is one of the key components that could drive adoption that is more
positive and usage of cognitive load optimization for teaching STEM disciplines via remote learning systems behaviors.
In this study, relative advantage referred to positively adoption and usage of cognitive load optimization for teaching
STEM disciplines via remote learning systems has more advantages than in-class on campus because teaching and
learning methods are not limited by location. In addition, the adoption and usage of cognitive load optimization for
teaching STEM disciplines via remote learning systems is more convenient efficient, and effective than in-class on
campus at the university. Therefore, we propose:
H8: Relative advantage has a significant effect on students’ behavioral intention to adopt/use
cognitive load optimization to teach STEM disciplines in Graduate Studies School.
2.8 Behavioral Intention to use Cognitive Load Optimization
According to Venkatesh et al. (2003) convinced, that behavioral intention to adopt and use a given

technology has significant influence on usage behavior. Currently, there is no tangible related with adoption and usage
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of cognitive load optimization for teaching STEM disciplines via remote learning systems at a given by institutions.
The study measures students’ behavioral intention to adopt and use cognitive load optimization for teaching STEM

disciplines in Bangkok focuses on graduate studies in private university.

Methodology
1. Measurement Instrument

Figure 1 illustrates the research model and the hypotheses formulated in the study. From the literature
discussed above, this research model is to investigate students’ behavioral intention to adopt/use cognitive load
optimization to teach STEM disciplines in graduate studies school in Bangkok. This study is emphasized on specific
factors: performance expectancy, effort expectancy, lecturers ‘influence, facilitating condition, perceived usefulness,
perceived ease of use, personal innovativeness, relative advantage, and behavioral intention to adopt/use cognitive
load optimization (CLO).

To guide the present research, we developed a system-specific model integrating important elements
from UTAUT and TAM (Figure. 1). This model proposes that the intention to adopt and use cognitive load optimization
for teaching STEM disciplines via remote leaming systems at a given by institutions is a combined effect of performance
expectancy, effort expectancy, lecturers ‘influence, facilitating condition, perceived usefulness, perceived ease of use,
personal innovativeness, and relative advantage toward students’ behavioral intention to adopt and use cognitive load
optimization for teaching STEM disciplines via remote leamning systems. The highlighting of this framework is on explaining
the antecedent beliefs of the perceptions and behavioral intentions. Our assumption is that personal attributes in

perception psychology and social relationships are both important determinants of innovation adoption perceptions.

Perceived ease of H1 Perceived
use " Usefulness H2
Effort Expectancy H3
Lecturers’ Influence H4 Behavioral Inte_n_tion to
adopt / use Cognitive Load
HS5 Optimization
Facilitating
condition H
Performance H7
Expectancy
H
Personal

Innovativeness

Relative Advantage

Figure 1. The research conceptual framework
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2. Research method

This research tool is a quantitative approach using a questionnaire method to collect responses from
graduate students. The survey was developed and distributed electronically via choose yourself and learning
management channels which provide by the university. The data collected will be analyzed to determined students’
behavioral intention to adopt CLO to teach STEM disciplines via remote learning systems in graduate studies in Bangkok.

3. Population and sample size

The population of this study is the graduate students who enrolled in the private university in Bangkok
in the academic year of 2019-2020. According to Soper (2021), the recommended minimum sample size was 200.
Appropriate sample size was also relied on model size, several parameters, several indicators and factors, which
supported by Soper (2021), who developed the calculator for SEM to determine a minimum required sample size for
the study when SEM was applied. The results of anticipated effect size was 0.3, desired statistical power level was 0.8,
a number of latent and observed variables was nine and twenty-seven respectively, probability level was 0.05,
a minimum sample size to detect effect was equal to 184, a minimum sample size for model structure was equal to
200, and the number of recommended minimum sample size was equal to 200 samples.

4. Sampling techniques

The researcher has collected survey by using stratified random sampling and purposive sampling
methods. The survey was distributed electronically via choose yourself and leaming management channels during
the final week of each semester which expected 250 respondents. Those graduate students were exactly informed that
if they were interested primarily in their perceptions about the adoption and usage of cognitive load optimization to
teach STEM disciplines via remote leaming systems and then invited to respond as honestly as possible to the survey.

The questionnaires were completed by 210 respondents with a response rate of 84%. Responses were
then tested by the conceptual model to determine whether the number accepted as a sample size. The margin of
error is 5.0%, with a confidence level of 95%. The analysis was performed using structural equation modeling. Thus,
210 as the sample size is considered high compared to the unimportant requirements used to analyze the hypotheses
(Chuan & Penyelidikan, 2006). As a result, 210 replies are received. According to Hair et al. (2010) and Wolf et al. (2013)
defined reliability as an assessment of the degree of consistency between multiple measurements of a variable. Their
studies assesses the consistency of the entire scale with Cronbach's alpha and its overall reliability of each factor of
efficiency values (Cohen, 1988; Westland, 2010).

A research model including seven or fewer constructs, modest commonalities, and no unidentified
constructs for structural equation modeling (SEM) technique (Cohen, 1988; Westland, 2010; Hair et al., 2010). To ensure
content validity, an examination was made of the relevant literature. In order to reduce the possibility of non-random
errors, a pilot has conducted in March 2020 to examine the questionnaire for validity, completeness, and readability/
understandability. As a result, several suggested changes to the questionnaire items have incorporated into this study.
AMOS has used as the major statistical tool for model testing. The entire data analysis process engaged a two-stage
approach recommended by Anderson and Gerbing (1988). At the first stage, we developed a measurement model using
confirmatory factor analysis (CFA) to assess the extent to which indicators specified for each measure refer to the same

conceptual construct. After an acceptable measurement model had been obtained, we built the structural equation
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model and examined the hypothesized causal paths among the constructs by performing a simultaneous test. This test
helped us to observe whether the recommended conceptual framework had provided an acceptable fit to

the empirical data.

Findings and Discussion

This part of the study includes descriptive findings, results of the measurement, structural model validities
and discussion on hypothesis testing result.

1. Descriptive Statistics

The results of the demographic sections illustrated some interesting points; the three questions

represented the initial idea of the participants’ characteristics, which include gender, age groups, and graduate student’s
level (Table 1). The results indicated that participants are graduate students and they have great awareness to use
remote leamning systems as screening questions shown at the beginning of the questionnaire. When asking about gender,
the rate of the male group was 46% while the female was 54 %. Next, age group, the number of participants is greater
and equal 18 years old to 25 years old was representing 11% and they are students at the graduate studies in
the universities, 43% from the age group between 26 years old to 35 years old, 25% from the age group between
36 years old to 45 years old, 17% from the age group between 46 years old to 55 years old, then lastly the age group

greater and equal 56 years old was 4%.

Table 1. Demographic distribution of participants

Variables n %
Male 97 a6
Gender:
Female 113 54
Total 210 100
> 18 yrs - 25 yrs 23 11
26 yrs - 35 yrs 91 43
Age Group: 36 yrs - 45 yrs 52 25
46 yrs - 55 yrs 36 17
> 56 yrs 8 a4
Total 210 100
Master Degree 192 91
Graduate students' level:
Doctoral Degree 18 9
Total 210 100

2. The measurement model
A normality check was first performed to ensure suitability of the empirical data for predetermined
statistical analysis procedures. Of all the variables in the measurement model, univariate skewness values range from -
1.676 to 0.458, with a mean of -0.464; univariate kurtosis values range from -1.147 to 3.352, with a mean of 0.244.

According to Kline (1998), absolute values of univariate skew indexes greater than 3.0 and absolute values of
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the univariate kurtosis indexes greater than 8 are indications of extreme cases of violating normality assumption; the
present data set is in the tolerable range for non-severe violation. Therefore, Structural Equation Modeling (SEM)
procedures assuming multivariate normality are followed. All the nine constructs in the model are believed to exhibit
very good internal consistency as evidenced by their reliability scores. A CFA measurement model has created to check
the model fit and convergent validity of each construct in the proposed model. This CFA model allows each construct
to correlate freely with every other construct but with no causal relationships specified between the latent constructs.
The measures used to assess model fit include Chi-square, degree of freedom, the X?/df ratio, Normed Fit Index (NFI),
Goodness of Fit Index (GFI), Adjusted Goodness of Fit Index (AGFI), Comparative Fit Index (CFl), and Root Mean Square
Error of Approximation (RMSEA). Since the sample size in this study is commonly considered small (> 250), the Chi-
square value and the related p-value are neglected for their over sensitivity to the sample size (Joreskog & Sorbom,

1993). All the other criteria meet the recommmended level for a reasonably good fit (Table.2).

Table 2. Display statistical values to assess the coherence of the model with empirical data

Statistical values obtained

Index Criterion References
from analysis

Y/ 2 YCMIN/dIft <3 (Hair et al., 2010) 1737
GFI >0.85 (Schumacker & Lomax, 2004; Baumgartner & 851

Homburg, 1996; Doll et al,, 1994)
AGFI >0.80 (Baumgartner & Homburg, 1996, Marsh et al., 1988;

.804

Doll et al., 1994)
CFl >0.90 (Bentler, 1990; Baumgartner & Homburg, 1996) 948
NFI >0.85 (Browne & Cudeck, 1993; Garson, 2015) 886
RMSEA <0.08 (Hu & Bentler, 1999; McDonald & Moon-Ho, 2002; .059

Schermelleh-Engel et al., 2003; Thompson, 2000)

Appropriate fit coherence of
Model summary the model with empirical

data

Remark: CMIN/DF = The ratio of the chi-square value to degree of freedom, GFI = goodness-of-it index, AGFI = adjusted
goodness-ofit index, NFI, normalized fit index, TLI = Tucker-Lewis index, CFl = comparative fit index, RMSEA = root mean

square error of approximation, and RMR = root mean square residua

3. Model Estimation
Composite Reliability measure (CR) was used to determine reliability. It worked in the same way as
the previously mentioned determinants. It gave accurate values with the help of factor loadings, and they were used
in the given formula. The Average Variance Extracted (AVE) can show the latent construct, which is the average amount
of difference or variations in each variable. AVE can be used when there is discriminate validity, and it is greater than
one factor. It can examine each factor’s convergence. According to Table 3, the outcome of consequence and

the questionnaire reliability and convergent validity have surpassed the requirements. In Table 3, the basic requisites
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for the reliability and validity of the questionnaire are presented and the results obtained for every factor is shown by
the variables obtained from the questionnaire.

The SEM represent an extension of related to statistical tests of variables efficiency. The SEM focuses to
test if the Theoretical Model is valid, and by studying and evaluating linear relations between the Constructs to see
the strength relationship between them through hypothesis testing in the model, which helps to ensure the validity of
the model (Shah & Goldstein, 2006). Hence, the Measurement Model is testing output that focuses on measuring
relationships between variables and Constructs, which can be used to determine whether the Constructs were measure
accurately or not. The reliability test of the all model Constructs by using more accurate test, which called Composite
Reliability Scale (CR). The CR test is alternative test to Cronbach's alpha, while the CR refers to the degree of two
variables or more to involve for build the constructs and model (Lu et al., 2007). If CR was more than 0.6, that is the CR
degree can be acceptable (Bagozzi & Yi, 1988). Thus, this shows that all the factors in the model are statistically significant
and measure the same Construct. The CR can be calculated by the following equation (Hair et al., 2010; Fornell &
Larcker, 1981): Average Variance Extracted (AVE), it is used to calculate the variance between the variables in
the Constructs separately (Koufteros, 1999). The recommend values of AVE is more than 0.5, this mean the variables

are represent the Constructs a really. AVE can be calculated according to the following equation (Hair et al., 2010).

Table 3. Confirmatory Factor Analysis Result, Composite Reliability (CR) and Average Variance Extracted (AVE)

Cronbach’s
Constructs ltems Factor Loading CR AVE
Alpha
PEOU1 0.867
(1) Perceived ease of use 3 PEOU2 0.829 0.802 0.860 0.673
PEOU3 0.812
PU1 0916
(2) Perceived usefulness 3 PU2 0.843 0.829 0.889 0.728
PU3 0.797
EE1 0.890
(3) Effort expectancy 3 EE2 0.739 0.744 0.839 0.637
EE3 0.756
LIt 0.903
(4) Lecturers’ influence 3 LI2 0.729 0.762 0.847 0.650
LI3 o0.7r7
FC1 0.897
(5) Facilitating condition 3 FC2 0.785 0.797 0.856 0.665
FC3 0.758
PE1 0.891
(6) Performance expectancy 3 PE2 0.758 0.823 0.869 0.689

PE3 0.836
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Cronbach’s
Constructs ltems Factor Loading CR AVE
Alpha
PI1 0.861
(7) Personal innovativeness 3 PI2 0.785 0.756 0.845 0.645
PI3 0.760
RA1 0.862
(8) Relative advantage 3 RA2 0.789 0.712 0.828 0.618
RA3 0.698
(9) Behavioral intention to adopt CLo1 0.868
/ use cognitive load optimization 3 CLO2 0.792 0.810 0.866 0.684
(CLO) CLO3 0.820

Note: CR = Composite Reliability, AVE = Average Variance Extracted; (Factor loading, Cronbach’s Alpha, CR > 0.70 & AVE > 0.5).

The Table 3 indicates that the Factor extracted values in the Constructs were recorded higher than 0.5
and the value of the AVE was higher than 0.5. The AVE values were ranging 0.618 and 0.728 then the CR values ranged
between 0.828 and 0.889. Then, these indicators are pointing to the differentiation in the used scales, and that should
be enough to validate students’ behavioral intention to adopt and use cognitive load optimization for teaching STEM
disciplines via remote leaming systems in this study. Moreover, the Factor loading values were between 0.698 and
0.916. In addition, all of them were significant at p <0.001. No factors have been excluded in this stage of analysis,
because the accepted values and compatible among the factors. The results of this part indicate the convergence

between the values in the tests, which lead to the reliability of the variables in the model constructs.

Table 4. Discriminant Validity

Factor Correlations

Variables
PEOU PU EE LI FC PE Pl RA BI-CLO
PECU 0.82
PU 0.565 0.853
EE 0.343 0.59 0.798
Ll 0.368 0.712 0.38 0.806
FC 0.562 0.734 0.546 0.703 0.815
PE 0.186 0.655 0.349 0.334 0.64 0.83
Pl 0.585 0.615 0.618 0.649 0.755 0.613 0.803
RA 0.724 0.721 0.613 0.749 0.625 0.615 0.745 0.786
B-CLO 0.801 0.55 0.728 0.429 0.606 0.71 0.591 0.629 0.827

Note: The diagonally listed value is the AVE square roots of the variables

From Table 4, one measuring aspect that is used to measure the discriminant validity between the factors
is compared the square root of the AVE values with each Constructs in the Model (Fomell & Larcker, 1981). If the square

roots of AVE values are bigger than other constructs values, which means each Constructs are closely linked other
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Constructs (Fomnell & Larcker, 1981). The squared root of AVEs is larger than the correlation of each constructs.

The numbers with dark blue is the square root of the AVEs at level of 0.001.

Table 5. Hypothesis testing results of the Structural Model

Standardized path

Hypothesis / Paths S.E. t-value Testing result
coefficients ()

H1: PEOU = PU 0.082 0.039 2.028* Supported
H2: PU = BI-CLO 0.836 0.088 5.778* Supported
H3: EE = BI-CLO 0.727 0.166 3.591* Supported
Hd: LI = BI-CLO 0912 0.136 7.769* Supported
H5: FC = BI-CLO 0.627 0.164 3.489* Supported
Hé: PE = BI-CLO 0.597 0.177 3.191% Supported
H7: P = BI-CLO 0.885 0.182 7.398* Supported
H8: RA = BI-CLO 0.036 0.064 0.671 Not Supported

Remark: *p<0.05

After that, the relationships between the constructs were calculated by three main indicators, which are
t-value, p-value, and Standardized regression coefficient. The Constructs result was shown proportionate and significant
for all model hypotheses from H1 to H8. The value of Standardized regression coefficient was between 0.597 and 0.912
and the p-value was significant in the level 0.05 and the R” values between 7.769 and 0.671 which is recommended
more than 1.96 ranged. As shown in the Table 5 all, the modelling fit indicators in the acceptable level as presented in
the path coefficient structure model. The result of previous statistical tests shows all the model constructs (PE, EE, L,
FC, PU, PEOU, and PI) have positive effects on BI-CLO to adopt and use cognitive load optimization for teaching STEM

disciplines via remote leaming systems, except RA has no positive effect in this study in H8. As mentioned in the Table 5.

Table 6. Direct, Indirect and Total Effects of Relationships

Independent variables

Dependent Variables Effect

PEOU PU EE LI FC PE PI RA

Behavioral intention to DE - 0.836* 0.727* 0.912* 0.627* 0.597* 0.885* 0.036
adopt / use cognitive IE 0.079* - - - - - - _
load optimization (BI- TE 0.079* 0.836* 0.727* 0.912* 0.627* 0.597* 0.885* 0.036
CLO) R 571
Perceived usefulness DE 0.082% - - - - - - .
(PU) IE - - - - - - B _

TE 0.082% - - - - - - -

R’ 0.239

Remark: DE =Direct Effect, IE =Indirect Effect, TE =Total Effect )DE+IE(, *0<0.05
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4. Discussion

The result from Table 5 and Table 6 can be explained that the proposed model adequately explains
patterns of the factors influencing of students’ behavioral intention to adopt and use cognitive load optimization for
teaching STEM disciplines via remote leaming systems. H1 of Perceived ease of use (PEOU) has significant direct effect
to perceived usefulness (PU) with the standard coefficient value of 0.082 and thus leading to indirect effect to adopt
and use cognitive load optimization for teaching STEM disciplines via remote learning systems (0.079). On perceived
usefulness (PU) itself, H2 is also supported that there is a significant direct effect to adopt and use cognitive load
optimization for teaching STEM disciplines via remote learning systems with the standard coefficient value of 0.836.
The result of this finding aligns with research papers of Davis (1986), Liu et al. (2009), and Abdullah et al. (2016).

For H3, effort expectancy (EE) has significant direct effect on students’ behavioral intention to adopt and
use cognitive load optimization for teaching STEM disciplines via remote learning systems with the standard coefficient
value of 0.727. This is consistent to the finding of Al-Gahtani et al. (2007) and Chong (2013) that performance expectancy
plays a crucial role in affecting individuals’ behavioral intention to use or perform a task.

H4 is hypothesized on the significance of lecturers’ influence (LI) on students’ behavioral intention to
adopt and use cognitive load optimization for teaching STEM disciplines via remote leaming systems. The hypothesis is
supported with standard coefficient value of 0.912. This significance as strengthen the previous research conducted by
Miller et al. (2003) and Rodprayoon et al. (2017).

H5 of facilitating condition (FC) has a supported hypothesis that it has significant direct effect of facilitating
condition (FC) on students’ behavioral intention to adopt and use cognitive load optimization for teaching STEM
disciplines via remote leamning systems with standard coefficient value of 0.627. This finding has also supported by
previous research of Lin and Anol (2008) and Jones et al. (2002). This behavioral intention can be fostered by facilitating
condition of such as study guidance, technical instructions and personal assistant from the lecturers (Thompson et al,,
1991).

H6 is supported that performance expectancy (PE) has significant direct effect on students’ behavioral
intention to adopt and use cognitive load optimization for teaching STEM disciplines via remote learning systems with
standard coefficient value of 0.597. The finding is supported by the previous research by Al-Gahtani et al. (2007) and
Wang et al. (2009).

In H7, the hypothesis is supported that personal innovativeness (Pl) has significant direct effect on
students’ behavioral intention to adopt and use cognitive load optimization for teaching STEM disciplines via remote
learning systems with standard coefficient value of 0.885. As the research of Agarwal and Karahanna (2000) states that
individual traits of liveliness and personal innovativeness are important determinants of cognitive absorption.

Lastly, H8 of relative advantage (Pl) has insignificant direct effect on students’ behavioral intention to
adopt and use cognitive load optimization for teaching STEM disciplines via remote learning systems with standard
coefficient value of 0.036. This finding has contradicted with previous papers that the more student perceived benefits
and advantage of STEM, the more students would accept and intent to leamn through cognitive load optimization

(Venkatesh et al., 2003; Chitungo & Munongo, 2013; Shaikh and Karjaluoto, 2015).
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To summarize, most factors regarding to independent variables (performance expectancy, effort expectancy,
lecturers’ influence, facilitating condition, perceived usefulness, perceived ease of use, and personal innovativeness)
were significant variables in influencing of students’ behavioral intention to adopt and use cognitive load optimization
for teaching STEM disciplines via remote leaming systems, excluding, relative advantage was presented insignificant
effect in this study. In particular, three factors (lecturers’ influence, personal innovativeness, perceived usefulness) added
to the TAM and the UTAUT model demonstrated high levels of statistical significance. In studies where the course
matter is complex and requires a high level of technical background, it is found that the influence of the lecturer plays
an important role in the digestion of the course contents for students to understand more easily. So there will affect
performance expectancy and perceived usefulness in better motivation to adopt and use CLO to expand their learmning
outcomes. Graduate students believe that the adoption and usage of cognitive load optimization for teaching STEM
disciplines via remote learning systems will substantially improve their learning performance. This finding would seem
to provide clear evidence for the adoption and usage of this technique in courses. The adoption and usage of cognitive
load optimization for teaching STEM should be designed with the criterion of graduate students' behavioral context

which based on lecturers’ influence, personal innovativeness, and perceived usefulness.

Conclusion and Recommendation

The present research has explored the factors influencing of students’ behavioral intention to adopt and use
cognitive load optimization for teaching STEM disciplines via remote learning systems, which are actively seeking to
adopt and use the CLO technique for students in level of graduate studies in Bangkok. The Cognitive Load Optimization
(CLO) technique provides a quantitative metric for measuring Intrinsic Cognitive Load (ICL) which is a measure of complex
knowledge that is hard to teach. CLO will provides guidelines to assist in the presentation of information in order to
optimize intellectual performance. Using this technique, it is conceivable to produce the simplest learning sequence
with the minimum ICL. This study has consistently shown that adopting and using CLO results in significant
improvements in learning outcomes in considerably less time. Some business courses, such as [T technology
management, require students to study STEM technical subjects such as [T infrastructure. However, business students
typically do not have a technical background. The result is likely to be superficial leaming which is easily forgotten and
of limited value in the workplace. The main research objective of this study is to investigate students’ behavioral
intention to adopt CLO to teach STEM disciplines in graduate studies in Bangkok. A quantitative, questionnaire-based
approach was used to collect relevant data. The questionnaire was distributed across a wide range of institutions to
graduate students at different levels (e.g. master degree, doctoral degree/Ph.D. degree). More than 210 participants,
studying through e-leaming (either partly or wholly) in graduate studies in the private university, responded to
the questionnaire. Online invitation by university learing management system channels such as NEOLMS, Moodle, and
Google Classroom were used to invite participation. As a theoretical framework, the TAM and the UTAUT model were
adopted to study the factors influencing of students’” behavioral intention to adopt and use cognitive load optimization
for teaching STEM via remote leamning systems. In this reverence, the existing study bridges a significant gap in
the collected works. The study has identified factors influencing students’ behavioral intention to adopt and use

cognitive load optimization for teaching STEM, identifying needs among the target population as well as the challenges
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they face in this regard. To improve the experience of graduate students and to increase the numbers of university
students adopting and using cognitive load optimization for teaching STEM in the future. This research contributes to
clarifying current trends, helping all stakeholders to face the major challenges in the developing teaching new technique

(CLO) thru remote learning systems in general, and of M-leaming in particular.
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Abstract

This article is an empirical study of the ways that parents’ social class impacts their children education.
The aim is to explore how these parents with different class background mobilize their resources to help their children
through the education system. It draws on a survey of 50 respondents from three schools: one public school and two
private schools in Chiang Mai. The study shows that although most of parents are interested, informed and concerned
regarding their children education, their different class backgrounds significantly affect their involvement with children’s
education. Middle class families tend to bring up and care for their children's leaming in a way called in this study as
‘intensive cultivation” while lower class and lower middle class families tend to look after and take care of their
children’s leamning with another method called ‘limited cultivation.” These differences in pattermns and styles of
educational involvement help us see and understand the mechanism that social class use to make differences in their
children’s opportunities and advantages in school. With education being central to processes of social reproduction,
the paper suggests that specific patterns of social class in education may explain this differences in parent involvement

with their children’s education and help to reproduce and sustain educational inequality in Chiang Mai.

Keywords: Social Class, Parent Involvement, Educational Inequality

Introduction

"What school your kid will be going to?" is a question that parents of pre-school at a private kindergarten
often ask each other at the end of 2014. | have a daughter studying there; therefore, have heard the question, answered
and often asked parents of my daughter’s friends as well. What we talk about is about choosing a good primary school
for our children, their readiness and adaptation to the requirement, expectation, quality and environment of the schools
where we want them to attend and the adjustment of the parents themselves to the burdens, problems, needs and
new activities there, most of which consist of only five to six well-known private schools in Chiang Mai.

The problems and worries about early childhood education are not limited only to these parents and me.
News in the media appears to suggest that parents' concemns about their children's education seem to be a much

broader phenomenon that include not only the university entrance examination but also early childhood education
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especially the need for parents to push them to study in schools with good reputation. But it must be emphasized that
opportunities of education of these children are not equal. Numbers showing primary school completion rates and
further secondary school education classified by economic status and family education in 2005-2006 indicate that 75
percent of students from very poor families have secondary education and higher education, while 89 percent of those
from very wealthy families continue secondary education and higher (Patthamasiriwat, 2011)

Every parents is more or less caring for their children’s education especially among wealthy families with
high education and income. But | think that the anxiety that happens to parents of different socio-economic statuses is
a new phenomenon which is related to certain structural conditions of modern society. Firstly, in today's society parental
concerns about children's education point out problems and pressures from other institutions in the society such as
private agencies, business corporations, other economic institutions and modem bureaucracies that require
knowledgeable, skillful workers with educational qualifications. Secondly, studies have found that parents of different
classes have different thought and understanding of their role in development, attention, leaming skills and other skills
including different forms and levels of educational investment, resulting in different experiences and learning skills of
their children (Chin & Phillips, 2004; Dumais, 2006; Nelson, 2010). Therefore class difference in values and parenting are
related to inequality in education and is a major cause of social reproduction and social inequality in the society (Lareau,
2003).

Many concepts and researches relevant to explore parent's role in children education | am interested in are
Pierre Bourdieu’s writings and many works by academics influenced by him. Bourdieu offers a new approach to the
study of sociology by looking at education as part of broader context connected to power, inequality and overall social
structure. (Jenkins, 1990, p. 70). Bourdieu regards that the study of field or social space is important in understanding
interaction between people or a particular social phenomenon. The field here refers to the system of structural
relationship of people and groups of people or various institutions of which their positions vary according to capital and
resources they possess. (Jenkins, 1990, p. 52). Bourdieu separates capital characteristics that people use to compete
and struggle in the field (or relationship) into four types: economic capital (such as income, salary and various assets),
cultural capital (such as education, skill, knowledge, occupation, taste, cultural arts preference, language, speech and
intonation), social capital (such as network, member of organization and association, family background, religion and
culture) and symbolic capital (such as value, ideology and belief in important things in society). These capital are linked
to other things and coexist with other forms of capital such as cultural capital having relationship with habitus. At the
same time cultural capital along with other capital can give advantage and disadvantage in society.

The concept of class here means those who occupy different positions in the field (economic relationship
and power relationship) which have similar amounts and proportions of capital components. The closer position people
in the field have, the more they will have feeling, attitude, taste and views (or habitus) together, the more possibility
they will become social group through the fighting for capital and resources and mutual acceptance of different
identities from groups or other classes (Crossley, 2008, pp. 92-95).

According to Bourdieu, habitus, or class culture as some scholars propose (Reed-Danahay, 1996, p. 29),
is about the way we act, our feeling, our thought and our individuality, a matter of taking our past with us to wherever

we o, taking our past into our present and using the past to help decide to do something with some methods. It is
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also is a conceptual tool for considering and understanding the difference and diversity among members of society or
a particular class. Bourdieu emphasizes class culture as an important quality of the class. This is because people with
the same size and components of capital or closely the same have a chance to meet each other, interact and build
relationships and connection more easily as their many conditions in life are the same. They can buy a single house
living close to each other, and sending children to the same school. Moreover they may also have similar life styles,
worldviews, thoughts, feelings and practical knowledge about their position in society (Crossley, 2008, p. 93). Bourdieu
proposes that people in different social position or different status are more likely to receive different kind of training
and learning. With these training and learning, children (and later adults) are more likely to form certain type of idea,
feeling, viewpoint, and the understanding of what is proper, what is right, what is familiar, and what makes you feel
comfortable.

There are many scholars who are directly and indirectly influenced by Bourdieu’s ideas. The followings will
be discussion of some these important work especially on the issue | think that will be useful to understand relevant
concepts and apply them to study the role of parent in education involvement in their children.

Parenting varies according to class position and interest or advantage (in education and careers) which
children receive due to those differences. Lareau (2003) studies different parenting in poor families, working class families
and middle class families in America and the evidence in her study suggests that certain home environment is linked
to what Bourdieu calls habitus or class culture and can be categorized into two different types. Parenting practices tend
to group together as what Lareau calls class-based cultural logics of parenting which middle class families often choose
way to involve their children in what Lareau calls concerted cultivation while working class families and poor families
tend to choose parenting of accomplishment of natural growth. The former is seen as parents encouraging their children
to participate in outside and/or systematic extracurricular activities along with providing and preparing educational
materials to use at home including time and attention that parent spend on talking to their children to encourage their
development of learning. The latter is parenting pattern among working class families and poor families, believing that
if parent take good care of their children’s safety, cleanliness, food and give them love and warmth, they can grow up
and live well on their own.

Reay's work (1998) focuses on the role of mothers in caring for their children both at home and at school.
Reay points out gender differences in parent’s education involvement in their children and remarks that a mother is
the main person in managing children's educational opportunity. She emphasizes that the investment of middle class
mothers in family cultural capital leads to educational benefits and profits for children more than parent's direct
economic investment. Reay finds that in the sample each woman values education and physical and mental dedication
to their children's education equally. But what working class mothers do to support their children's education does not
affect as much as what middle class mothers do. This is because: firstly, working class mothers support their children
with confidence and certainty less than middle class mothers; secondly, working class mothers have limited income
and financial status for such work and activities and thirdly, working class mothers do without knowing how much they
are disadvantaged in this matter.

Reay finds that among lower class mothers they are often uncomfortable helping children with their

homework or being a teacher for their children. Reay sees that this feeling is caused by their limited opportunities to
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access to essential cultural capital comparing to middle class mothers. Support to solve children’s problems is easy if
mothers, especially those middle call ones, have capital and economic resources available to help supplement and
solve children's education problems.

Why do class differences still exist despite broader educational opportunities? This is one of the questions
that Devine (2004) is trying to answer. Devine sees that Bourieu’s ideas of culture capital and class culture or habitus
are limited especially the issue that the lower class lack inspiration in education. Because during the expansion of
education system not only middle class children study higher education more but lower class children also do. Because
parent or different status family have changed economic capital into cultural capital by investing and paying for
children's education for good job opportunities and their future, and this education investment for children is related
to values, beliefs about the importance of education to success in life as well. Devine sees that the limitation of
Bourdieu’s concept does not mean that we must reject the important role of cultural capital, class culture and class
practices in reproducing advantages and class power particularly the importance of cultural capital as information capital
or knowledge of leamning system, knowledge of work of education system and how parent raise their children and try
to instill what they think are important (such as values and practice behaviors) in order to promote academic success
and careers including what is called educational habitus, which is about expectation and ambition for educational
success (study well, study high) and providence and hope for career success (good work with progress, stability and high
compensation).

Attitude, standpoint, opinion and value or what is called class culture and cultural capital of the parent
appear and display in everyday lifestyle practices such as forcing children to do homework or to bring homework to
check regularly, limiting time to watch their own television, spending free time or relaxation emphasizing on education
and leamning and closely following up their educational activities, concerns, prohibitions of this and that, rules setting
and parent’s obsession with children's watching television (how long can they watch?, what time and what program
can they watch?).

Devine views that parent share values, beliefs, class culture about education through actions, thoughts,
words, feelings, attitudes, events and stories in everyday life. In other words, what these parent do is the transmission
of values about education and career, especially the process of creating class culture and class reproduction.

This process of class reproduction happens in family in everyday life and class practices.

Objectives of the Study

This article aims to understand the role of parents in creating social inequality through their involvement in
children education at primary level in Chiang Mai province with the purpose to answer two main questions: (1) How
does parents differently involve with their children's education?; and (2) How is this difference related to the parents’

class status.
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Research Methods

In designing the research for this study | rely on quantitative survey research to collect data. In the survey
| select a sample of parents with primary school children in three schools based on five-criterions, i.e. size, location, fee,
reputation and school status of state or private. In this regard, | have chosen 3 schools called here as school A, school
B and school C.

School A is a public school located 14-15 kilometers outside the Muang district. It was part of ‘Educational
Opportunity Expansion School’ program to add lower secondary classes to existing primary ones, without charging
tuition fees since 1987. It provides basic education curriculum for up to 600 students. Most of its students come from
local communities around school’s vicinity. Although, the school charges no tuition fee, but there are extra cost for
some special courses such as computer skill, English and Chinese languages.

School B is a well-known private school with a long history of a Christian missionary’s support and
involvement. Located in the city center, it is one of the five private schools in Chiang Mai famous for its high-standard
education and therefore one of the first choices among parents near and far when choosing good school for their
children. School enrollment is consisted of more than 6,500 students, thanks also for its relatively affordable tuition
fee. Other than basic education curriculum, School B currently provides both an Integrated English Program (generally
known as English as Second language Program) and a special English curriculum (called Gifted English Program) where
parents are subject to additional costs.

Started as a small kindergarten 40 years ago, school C has now expanded its education services up to senior
high school level with a total of approximately 3,000 students. It is located on suburban area of Muang district. Currently,
school C provides three distinctive curricula: English as a Second Language program; Bilingual program (or English
Program); and International program. These three programs are housed in many modem and spacious buildings with
high-end technological equipment and other high-quality educational resources. As expected, comparing to the two
schools above, the cost of tuition for school C is highest.

As for selecting respondents for this survey, | mainly interview for parents who have their children enrolled
in first and second grade levels because the students of these ages still largely dependent on their parents. The small
size of survey sample, a total of 50 respondents, was limited by the time, respondents’ cooperation and other resources
available. The survey was conducted by selecting 10-20 parents from each school, basing on their voluntary

cooperation.

Results and Discussion

Sample families in this study can be classified into 3 class groups according to type and proportional amount
of capital which each group has in possession consisting of middle class, lower class and lower middle class families
whose class is overlapping between the middle and the lower class (Sugunnasil, 2020). However format and important
characteristics of types, quantities, proportions, and components of cultural capital (education and occupation) and

economic capital (gross income) of families in each class can be found in Table 1.
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Table 1: Parents’ class positions, by cultural and economic capital

Education Job/Occupation Total Income / Month
Parents’
Average
social class Level Ranking Category Ranking Ranking
(Baht)

Lower Most are uneducated Low and Most of them do Low and 19,500 Low
(16) and graduate in Middle general employment, Middle /

primary education. service and product Low

Some graduate in sale, craftsmanship.

secondary education.
Lower Uneducated and Low, Middle  Most are technicians, Middle and 50,000 Middle /
Middle graduate in secondary and High do product sale and Middle / Low
9 education, high service Low

vocational certificate

and bachelor degree.
Middle Most have bachelor High Most of the work is High and 140,000 High
(25) degree, some have executives, managers, Middle

master and doctorate professional jobs

degree as well. including technicians.

Data and figures in Table 2 and 3 help identify quantity and proportion of cultural capital (education and
occupation) and economic capital of survey families in each class. From table 2, it can be seen that among lower class
families approximately 50 percent of them graduate from primary education and under with no one having bachelor
degree at all, while more than 90 percent of middle class families have bachelor degree or higher. Many people in this
group had master and doctorate degrees from abroad, and no one with just only primary education and under level.
As for lower middle class families, even if more than 60 percent graduate with vocational and bachelor degree and
higher, there are about 10 to 20 percent who had primary education and under level. Further, each class’ differences
in educational or cultural capital seem to have affected their job opportunities and occupations. As can be seen, more
than 60 percent of lower class families with less education work in elementary occupation, primary skill job and service/
product sale which are mainly labor-intensive requiring not much knowledge and must work mainly under other
people's mandate without anyone working in professional jobs or executives/managers, while middle class families with
high education, more than 50 percent to more than 60 percent do professional jobs and executives/managers which
need to use skills having income, security, welfare and freedom in quite high decision. As for lower middle class families,
even though there are quite a bit highly-educated people, only 30 percent work in high skilled professional jobs with
more than 37 percent and 44 percent work in low skilled jobs such as elementary or wage jobs and service and sale
respectively. This group of families then have their main providers work in both decent and low-paid jobs.

In addition, if the level of education of key family members has influence and affects their career
characteristics as already mentioned, we should also expect that their careers will also have an impact on their personal

and total family income. As shown in Table 3 when considering the total monthly income (husband’s and wife’s



50 | Journal of Education Naresuan University Vol.24 No.3 July - September 2022

monthly income combined) of survey families, the different levels of total income of families with different class
backeround are clear because nearly 70 percent of lower class families earn 20,000 baht per month and less while
more than 70 percent of middle class families earn more than 80,000 baht per month. Of this, 35 percent of them earn
more than 140,000 baht per month while 78 percent of lower middle class families earn among 20,001-80,000 baht

per month.

Table 2: Parents’ class position by education and occupation (@mount and percentage)

Education & occupation Respondent's social class Spouses’ social class
Lower Lower
Education Lower Middle Lower Middle
Middle Middle
Primary & under 9(53.6) 1(11.1) 0(0.0) 9 (60.0) 2(25.0) 0(0.0)
Secondary 5311 1(11.0) 2(8.0) 3(20.0) 0(0.0) 2(8.0)
Vocational 2(12.5) 3(33.3) 0(0.0) 2(13.3) 1(12.5) 0(0.0)
College & higher 0(0.0) 4(44.3) 23(92.0) 1(6.7) 5(62.5) 23(92.0)
Lower Lower
Occupation Lower Viddle Middle Lower Viddle Middle
Executive/Manager 0(0.0) 0(0.0 5(20.0) 0(0.0) 3(33.3) 7(28.0)
Professional work 0(0.0) 1(111) 9 (36.0) 0(0.0) 1(11.1) 9 (36.0)
Technician 0(0.0) 2(22.2) 4(16.0) 3(18.8) 1(11.2) 4(16.0)
Clerk 1(6.3) 1(11.0) 1(4.0) 0(0.0) 0(0.0) 0(0.0)
Service/product Sale 3(18.8) 4(44.4) 3(12.0) 4.(25.0) 3(33.3) 3(12.0)
Craftsmanship 6(37.5) 1(11.1) 0(0.0) 1(6.3) 0(0.0) 0(0.0)
Machinery operation 0(0.0) 0(0.0 0(0.0) 1(6.3) 0(0.0) 1(4.0)
Elementary wage work 5(31.3) 0(0.0) 0(0.0) 6 (37.5) 0(0.0) 0(0.0)
Others * 1(6.3) 0(0.0) 3(12.0) 1(6.3) 1(11.2) 1(4.0)

Source: From the survey Note: *Others are staying-home housewives taking care of children

Table 3: Parents’ social class by total family’s monthly income

Total family income Parents’ social class
(baht / month) * Lower Lower Middle Middle
20,000 and less 11 (68.8) 0(0.0) 0(0.0)
20,001-80,000 5(31.3) 7(77.8) 6(26.1)
80,001-140,000 0(0.0) 2(26.1) 9(39.1)
More than 140,001 0(0.0 0(0.0) 8(34.8)

Source: From the survey Note: *Two families provide no information of their monthly income

The analysis of the relationship and connection between class and cultural capital and economic capital of
the sample families shows that they have both types of capital in clearly different amount and proportion and this

difference is evident among families of different class. However in class conceptual framework discussed elsewhere
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(Sugunnasil, 2020) | presents the argument about the limitations of conventional class categorization and the need to
consider the relationship between class and lived experience in an attempt to move away from the rigid class grouping
or what Bourdieu calls ‘theoretical class' to ‘lived class’. The latter refers to social class as a sroup of people who think,
make decision, act, and build relationships and association, affecting their everyday life and other important activities
and helping to reproduce their class position under the constraints and opportunities which they are experiencing.
This is what is known as class practice. In this study, what is of interest is that of parents in their involvement with their
children’s education. Questions to consider here are to what extent these three groups of families are different in terms
of their living lifestyles, and how these differences are reflected in their standard of living, property possession, and
everyday decision making regarding their involvement with their children’s education.

The first issue we will consider here is how families in each class have different life styles. If families of
different class have different education, occupation and income, will their daily practices and everyday life be different?
Here | use important assets which families generally need and use in everyday life such as transportation vehicles,
characteristics, possession rights and house price to consider such forms and daily life difference characteristics. When
considering such amount and proportion of property possession according to the family’s class position, evidence from
survey indicate that families in each class have clearly different amount and proportion of various assets in their
possession.

About 80 percent of lower class families travel by motorbike. 75 percent do not have their own houses.
In the group of people who do not have their own houses half of them still live with parents, the rest live in rental
accommodations or dormitories. In the latter families, all are migrant families who come to work and have children
studying in Chiang Mai. Houses where lower class families live mostly are row houses, townhouses and rental houses
or dormitories. Four of this class have their own houses which are valued between 300,000 -800,000 baht.

In lower middle class families 44 percent and 33 percent use cars and motorcycles as vehicles respectively.
In this group there is the proportion of having their own houses of 56 percent while more than 30 percent still live with
the parents of the husband or wife. Most houses or 67 percent are not the houses which are bought under housing
estates projects but are built by themselves. Prices of houses of these families mostly are not more than 3,000,000 baht.

Among middle class families, more than 90 percent have and use cars to travel. Nearly 90percent of middle
class families have their own houses. Popular formats of houses in these families are buying ready-made houses in
housing estate projects located in the suburbs of Chiang Mai, accounted for 60 percent, while some bought the land
of housing estate projects and built them by themselves or built them on their own land, accounted for 36 percent.
According to the survey, almost 70 percent of middle class families are those migrate from other provinces, 42 percent
having residences worth among 1 million and 3 million baht, and another 54 percent live in houses which ranges from
4 million baht to 10 million baht, mostly located in suburb areas.

Numbers, characteristics, quantity and proportion of important asset possession of sample families point out
that families in each class have quite a lot different lifestyles. Class seems to have an impact on living, working and
having a family in Chiang Mai where there is more economic growth than other provinces in the North. Families travelling
by motorbike and those travelling by car in the streets where there are mostly various kinds of crowded vehicles and

heavy traffic means completely different lived experiences on the road in terms of convenience, pollution and physical
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safety while the distribution of residences along the intersection between the city and the surrounding area to support
the expansion of the city and the growing population makes the middle class who want to escape the congestion in
the city have opportunity to choose to set up houses more in the suburb.

The choice of having a house and family life away from the city of these middle class means more time to
pick up and drop off children in schools which are located in the city farer away from home especially famous schools.
Middle class families spend more time to pick up and drop off children at school each day than anyone else because
while lower class families often choose schools near their houses for their children to study, half of them take less than
10 minutes, and the other half take among 15 to 30 minutes, most middle class and some lower middle class always
choose schools for their children regardless of the distance but emphasize more the quality of curriculum, teaching
and reputation of the school. These schools are always not close to their houses and require quite a lot of time to go
to pick up and drop off children. From the table more than 60 percent of the middle class and more than 40 percent
of the lower middle class take more than 40 minutes to pick up and drop off children. In these two class 40 percent
spend time among 1 to 1 and a half hours, as to be further discussed. This has become a burden in daily lives of middle
class families.

Besides different lifestyles, do families in each class involve in their children’s education differently? How?

Table 4 illustrates the influence of family class background on their children’s education.

Table 4: Parents’ social class by their involvement in children’s education

Parents’ involvement Parents’ social class

Choosing children’s school Lower Lower Middle Middle
School A 16 (100.0) 4(44.4) 0(0.0)
School B 0(0.0) 5(55.6) 15 (60.0)
School C 0(0.0) 0(0.0) 10 (40.0)
Choosing school’s curriculum Lower Lower Middle Middle
Basic education program 16 (100.0) 4 (44.4) 0(0.0)
English as second language (ESL) program 0(0.0) 5(56.6) 17 (68.0)
Bilingual or English program (EP) 0(0.0) 0(0.0) 8(32.0)
Reasons for choosing school Lower Lower Middle Middle
Suitable Curriculum 0(0.0) 2(22.2) 9 (36.0)
School Reputation 1(6.3) 2(22.2) 5(20.0)
Near home / Convenient transportation 15(93.8) 4.(44.4) 2(8.0)
Others 0(0.0) 1(11.1) 7(28.0)
Access to internet at home Lower Lower Middle Middle
Have access 7(43.8) 8(88.9) 25(100.0)
Do not have access 9 (56.3) 1(11.1) 0(0.0)
Having a computer for children Lower Lower Middle Middle
Have computer 4(25.0) 6 (66.7) 23(92.0)
Do not have computer 12 (75.5) 3(33.3) 2(8.0)
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From the table you can see that all lower class families choose to have their children study at school A
which is a public school and there is no tuition fee including choosing children to study in basic education curriculum
as well. More than 90 percent say that the reason for choosing such school is the convenience of travelling to school
especially the pickup and drop-off. All of these families also pay special tuition fee for their children at 500 baht per
month and lower. If communication technology is an important component of children's leaming today, accessibility
and availability of service and equipment needed in this area seems to be an indicator of attention, care and child
education promotion at home reasonably. From the table you can see that even in the lower class more than
40 percent specify that children are able to access and use the internet at home although only 25 percent have
computers for their children to use at home.

The type of education involvement of the lower class in these areas is very different from that of middle
class families. In choosing a school for children all middle class families choose children to go to private schools.
60 percent choose children to study in School B and the other 40 percent study in School C. Not only that, these
families also place great importance on learning English. You can see that no one has the children study basic education
curriculum program but 68 percent have their children registered in private schools which have English as a Second
language (ESL) program and 32 percent in Bilingual program. While being convenient to travel to school is an important
reason for choosing a school for the lower class, the middle class is hardly interested in this matter but pay more
attention to the quality of education that the children will get whether it is about the curricular (36 percent) or
the reputation of the school (20 percent). While some others want their children to go to the same school where they
used to study, there are some who think in long term focusing on the chance of passing the university entrance
examination and other reasons such as getting to know friends, being able to get along with other people and having
teachers in charge. All children in this class are able to access and use the intemet at home and over 90 percent can
access and use computers at home.

Not only families with different class position choose schools, curriculum and invest educational technology
and equipment for children differently, Table 4 suggests that middle class families spend more money for their
children’s education than the other two groups of families in almost every item. This can be seen more clearly in Table
5 considering how parents’ class position affect their children’s monthly expenses. Expenses for children here include
those for education (such as tuition fee and special tutorial fee) and other expenses necessary for daily living of

the children (e.g. food, snacks, clothes and others including school supplies).

Table 5: Parents’ social class by monthly expenses for children’s education*

Expenses
Parents’ social class
(Baht / Month) *
Total Expenses Lower Lower Middle Middle
8,000 and less 15 (93.8) 3(33.3) 0(0.0)
8,001- 14,000 1(6.3) 3(33.3) 0(0.0)
14,001-20,000 0(0.0) 1(11.1) 8(32))

More than 20,001 0(0.0) 2(22.2) 17 (68.0)
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Expenses

(Baht / Month) *

Parents’ social class

Tuition Fee Lower ** Lower Middle Middle
2,000 and less 16 (100.0) 4 (44.9) 0(0.0)
2,001-5,000 0(0.0) 5(56.6) 17 (68.0)
More than 5,001 0(0.0) 0(0.0) 8(32.0)
Tutorial course Lower Lower Middle Middle
500 and less 14(100.0) 3(37.5) 1(4.3)
501-2,000 0(0.0) 1(12.5) 9(39.1)
2,001-4,000 0(0.0) 3(37.5) 7(30.4)
More than 4,001 0(0.0) 1(12.5) 6(26.1)
Food & Snacks Lower Lower Middle Middle
1,000 and less 7(43.8) 0(0.0) 0(0.0)
1,001-2,000 4.(25.0) 2(222) 1(4.0)
2001-3,000 4.(25.0) 5(55.6) 6(24.0)
More than 3,001 1(6.3) 2(22.2) 18 (72.0)
Clothes & Others Lower Lower Middle Middle
500 and less 13(81.0) 7(77.8) 3(12.0)
501-1,000 3(18.8) 1(11.1) 11 (44,.4)
More than 1,001 0(0.0) 1(11.1) 11 (44.4)

Source: from the survey

Note: * Expenses for some families are the average per one child in case they more than one.

** For lower class families who send their children to school A, the tuition fees represent cost they pay for special

subjects such as computer skills, English and Chinese languages, and tutoring course after school

Starting with the overall expenses, from the table you can see that for children’s total expense per month,
nearly 70 percent of middle class families invest more than 20,001 baht in their children’s primary education. Some
details for these expenses are as follows: 32 percent pay more than 5,001 baht per month for tuition fees, another
56 percent pay more than 2,001 baht for tutorial course (of this, 26 percent of pay more than 4,000 baht per month
for tutorial course), over 72 percent pay over 3,001 baht for food and snacks and more than 40 percent pay more than
1,001 baht for clothes and school supplies.

These various numbers indicate that educational cost for children of middle class families are quite a lot
different from those for children in lower class families. From the table, almost all lower middle class families or over
90 percent invest and spend overall 8,000 baht and less educational and other expenses for their children.
When considering each item separately, it can be seen that no lower class families pay more than 2,000 baht for tuition
fee, no one pays more than 500 baht for tutoring fees while nearly 70 percent pay less than 2,000 baht for food and
snacks, and about 80 percent pay for clothes and school supplies for children not over 500 baht.

For lower middle class families, 66 percent pay less than 14,000 baht in total for expenses for their children.

Of these, families with expenses among 8,001 to 14,000 baht are 33 percent (more than 6.3 percent of lower class
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families), while more than 20 percent have expenditures of more than 20,001 baht (less than 68 percent of middle
class families). Details on each item are as follows: over 56 percent pay among 2,001 to 5,000 for their children’s tuition
fee, the rest of 44 percent pay 500 baht and lower for tuition fee and 55 percent pay among 2,001 to 3,000 baht for
food and snacks for their children, 78 percent pay 500 baht and lower for clothes and school supplies.

Table 6: Parents’ social class by self-assessment in helping their children's schooling

Parents’ social class

Self-Assessment in helping their children

Lower Lower Middle Middle
Know how to help them study well 11 (68.8) 6 (66.7) 23(92.0)
Don’t know how to help their difficult subjects 12 (75.0) 3(33.3) 4(16.0)
Do not know about what do they ask 9 (56.3) 3(33.3) 3(12.0)
Do not know how to help them get good scores 6 (37.5) 2(22.2) 0(0.0)
Have not much time 6 (37.5) 1(11.1) 2(8.0)
What they try to help their children is useful 13(81.3) 9(100.0) 25(100.0)
Think that they can help improve their study 14.(87.5) 8(88.9) 23(92.0)

How parents from different class background get involve in their children's education. From Table 6 it can
be seen that when ask respondents to assess general ability to assist their children's education, parents from different
class have distinctly different self-assessments. It can be seen that the proportion of respondents from lower class
families think that 69 percent of them know how to help their children study better, close to the lower middle class,
which is 68 percent, but still less than the middle class which 92 percent answer that they know this. 75 percent of
the lower class accept that they do not know how to help their children or grandchildren in difficult matters, comparing
to the lower middle class and the middle class, only 33 percent and 16 percent of the proportion of very few
respondents not knowing this. The lower class who think that they do not know much about what their children ask
are fewer but still slightly more than half the proportion (56 percent) and quite a lot more than the lower middle class
(33 percent) and the middle class (12 percent). When evaluating more specific capabilities which is in regards to helping
their children get good grades in studying, the lower class who think they do not know this have significantly reduced
proportion which is only 37 percent but still have more proportion than the lower middle class and the middle class
especially in the latter group, no one answers that they do not know. As well as the problem of time to help children
with learning problems, most lower class have time (only 37 percent respond they do not have time) but also have
much smaller proportion than the two groups. Although admitting that they have a lot of limitations, about 80 percent
of the lower class feel that what they are trying to help their children with education is beneficial comparing to everyone
in the lower middle class and the middle class who feel the same, and the lower class who think they can help their
children improve have higher and the highest proportion compared to self-assessments in other areas, that is 87 percent,
close to the proportion of the assessment of the lower middle class (90 percent) and slightly less than that of
the middle class (92 percent).

Data from the table point out that the lower class assess their ability to help their children’s leamning

somewhat lower than the assessment of the lower middle class and the middle class. Additional data from survey
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interviews indicate more that the lower class really have limitations in terms of knowledge, ability and experiences to
help their children. Cultural capital especially education and economic capital is their major obstacle while other class
especially the middle class is the group that has the potential of knowledge, experience, skill and capital to be used to
help and support children's leamning or to solve problems which their children are facing. However, these differences
do not diminish intention, determination and expectation of the lower class in their children's learning. They still see
education as important and many think and believe that 'Where there is a will, there is a way'. Attention, teaching, and
helping even limited does not diminish the feeling and the idea that what they do is useful and helps their children
study better although they do not know how.

Table 7: Parents’ social class by self-assessment of knowledge and ability in helping their children’s schooling

Parents’ class position

Self-assessment of competence

Lower Lower Middle Middle
Able to communicate with teachers. 16 (100.0) 9(100.0) 25 (100.0)
Able to communicate with children about leaming. 16 (100.0) 9(100.0) 25 (100.0)
Able to explain to help children do their homework 12 (75.0) 8(88.9) 25(100.0)
Know enough to help children do their homework 12 (75.0) 8(88.9) 25(100.0)
Able to talk about children with teachers 15(93.8) 9(100.0) 25 (100.0)
Able to help children’s dalily life in school. 15(93.8) 9(100.0) 25(100.0)

The information in Table 7 shows the results of competency assessment of parents which directly and
indirectly affect the children's leamning especially the ability to talk, communicate with teachers, talk and communicate
with children about their leaming, explain to help them do homework, have knowledge of enough various stories to
help them do homework, talk about their children with teachers and help children about living at school. It can be
seen that except for some items, all class assess their own knowledge and abilities in various matters almost not
differently and most of them think that they have knowledge and ability to help their children. High proportion of
numbers in all questions asked points out parental thoughts and responsibilities of current children's learning at high
level. One part may be the result of expectations from school and society as a whole regarding the importance and
involvement of parents in their children's education. The other part is likely the result of changes in parents' roles and
responsibilities in their children’s learning. Parents seem to have more expectations and are more involved in education
of children in modern society whether talking with teachers, talking with children, doing homework, or living in
the school. This seems to happen to parents of all groups and class.

However differences in knowledge and competency are still there particularly the questions are specific in
terms of knowledge and ability to help children with their homework which the lower class despite the proportion of
people who think they can explain, help their children do their homework and know enough various stories to help
them do homework as high as 75 percent, it is less than the proportion of the same group in the lower middle and the
middle class, which are 89 percent and 100 percent respectively. These differences are consistent with general self-
assessment figures in Table 6 especially regarding parents’ ability to help children in difficult subjects including their

knowledge to answer questions which their children ask.
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Table 8: Parents’ social class by self-assessment of available time and readiness to help children with their studies

Parents’ social class

Assessment of Time / Readiness

Lower Lower Middle Middle
Always ready to help children with their studies. 12(75.0) 9 (100.0) 23(92.0)
Always ready to communicate and talk to teachers. 12 (75.0) 7(77.8) 19 (76.0)
Always ready to participate in any school activities. 11 (68.8) 8(88.9) 21(84.0)
Always ready to help children do their homework 8 (50.0) 7(77.8) 21(84.0)
Always ready to deal with / give advice on homework 9 (56.3) 6 (66.7) 23(92.0)

Problems of the lower class in caring for the children's homework are still regularly evident in the assessment
of time or their own readiness to help support their children's learning in various aspects (see Table 8). It can be seen
that the percentages of parents who assess themselves regarding having time or readiness to help children with learning,
regular conversation with teachers and participation in school are not much different among three groups of survey
families. However when it comes to helping with homework and giving advice about homework, the proportion of
people with time or readiness in the lower class is a bit lower than that of the lower middle class but much lower than

that of the middle class.

Conclusion and Suggestion

Education is a matter of creating equal opportunities but it is also a system that creates differences and
inequality. In competitive situation where educational and professional success and well-being and security are
opportunities and choices that must be striving for more intensely. Middle class families tend to bring up and care for
their children's learning in a way can be called here ‘Intensive Cultivation” while lower class and lower middle class
families tend to look after and take care of their children’s leaming with another method called ‘Limited Cultivation.’
These different education involvement styles help us see and understand the mechanism or tools that social class use
to make and advantages in the learning life of children in society. Both class practices regarding involvement in their
children’s education have the following important characteristics.

To choose a school, middle class parent pay attention to the quality of the curricular more than others,
thinking about opportunities and options in education, career and future while in lower class parent always choose
schools which are close to their accommodations with not much expense. To help with their leaming at home, parents
using intensive cultivation method can look after, help and involve in their children's education in and outside
the school. Parent using limited cultivation cannot or do not have enough knowledge to help their children, are not
confident in themselves and in their children's learing potential. To solve learning problems for their children, middle
class parents generally have enough time, resource and cultural capital or experience, useful idea in thinking, decision
making, and spending time doing good and suitable things for children including investing in good and expensive tutorial
courses.

However it should be emphasized here that the expected benefits among middle class children and
disadvantages of lower class and lower middle class children in this study are at best speculative of what might happen

in the future because children of parents in this study are still in their early years of schooling. Additionally creating
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advantages and reproducing class is not a smooth process but requires adjustment, modification and correction all
the time and sometimes the effort to reproduce (class interest in the field of education) can be a failure as not every
child will study well as all parent have expected.

But it is obvious that the process of creating advantages for well-off families has already occurred since
childhood and it should be emphasized that evidence from other studies at the macro level (Latthaphiphat, 2011,
Patthamasiriwat, 2011, Puapongsakorn, 2011) makes it clear that children of well-to-do families always have opportunity
to study at the tertiary level and to study subjects which guarantee income, stability and good future more than those
from families with lower socioeconomic status.

In terms of policy implications, the findings of this study suggest that narrowing class inequality in children's
education requires multiple interventions. First, policies directing at the reduction of inequalities among disadvantaged
and poor families should become both local and national priority. These redistributive policies ought to consider
children that are both in low class families and in low quality schools. Second, reducing the role of parents in
reproducing social inequality in education means the necessity of local and national government to establish and
extend policies and measures to cover investment in affordable and high-quality childcare to narrow the learning gap
among children, and on important attributes as health, cognitive, and non-cognitive abilities among children in their
early years of schooling. Third, mechanism of inequality reduction in education also lies in securing that those parents
in poverty have well-paid and stable employment. Parents’ education and secure income and other measures to
increase benefits for mother in poor families are more likely to be an effective guarantee against inequality in children’s
education. Finally, schools and teachers could play a much more important role in supplementing educational
resources for disadvantaged children. In this regard, programs and activities that provide support and resources for
parent involvement in their children’s education are crucial. This entails the investment of resources and the practical

development for teachers to enhance their capacities to work with families, especially low income and poor families.
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Abstract

The cognitively diagnostic assessment (CDA) gives importance to learners’ thinking processes in doing
a test. Its aim is to provide detailed feedback to learners on their mastery of predetermined attributes to improve
their learning. It is appropriate to apply the CDA to construct diagnostic tests to uncover misconceptions about force
and motion. We classified 27 synthesized misconceptions about force and motion into six categories: 1) resultant
force, 2) Newton’s first law of motion, 3) Newton’s second law of motion, 4) Newton’s third law of motion,
5) frictional force, and 6) gravitational force. Then, we determined the hierarchical relationships among categories to
construct the cognitive model of force and motion, which was validated by seven experts on the subject matter.
The preliminary results in this study are the basis for the construction of diagnostic tests integrated with the CDA.
The guidelines for constructing the tests to diagnose misconceptions about force and motion are discussed in

the discussions and suggestions section.

Keywords: Cognitive Model, Misconceptions, Force and Motion, Cognitively Diagnostic Assessment

Introduction

Mechanics is essential to learning physics, and the force and motion concept is at the heart of the study
of mechanics. Moreover, the concept of force and motion is a prerequisite for understanding other physics concepts,
such as waves, heat, and electricity (Tomara et al,, 2017). If learners possess misconceptions about force and motion,
their grasp of mechanics will be meaningless. They will not be able to apply the concept of force and motion to
other complicated concepts either. Eventually they will fail to achieve the academic goals of learning physics. It is
essential that leamers correctly understand the concept of force and motion to achieve proficiency in physics (Gurel
et al,, 2015; Hestenes et al., 1992).

Learners have been found to have misconceptions about force and motion (Handhika et al,, 2016;
Kurniawan, 2018). It is thus necessary to develop diagnostic tests to assess leamers’ misconceptions. Data collected
from the test will be used to design course materials that would correct these misconceptions. The instruments
widely used to diagnose misconceptions about force and motion are the Force Concept Inventory (FCl) and

the Force and Motion Conceptual Evaluation (FMCE) (Stewart et al,, 2018). These instruments are based on
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the classical test theory (CTT) and the item response theory (IRT), both of which overlook learners’ thinking processes
despite the fact that their thinking processes are vital to diagnostic tests (Nichols, 1994; Rupp & Templin, 2008).

Designing diagnostic tests should take into account learners’ thinking processes and knowledge structures
in order to gather diagnostic information to provide detailed feedback to leamers about their mastery of
the predetermined set of attributes or skills. This is the key characteristic of the cognitively diagnostic assessment
(CDA). The CDA is an approach that integrates cognitive psychology into psychometric modeling. It underscores
a formative assessment, which provides detailed feedback about the weaknesses and strengths regarding learners’
assessed attributes. It is aimed at helping learners improve and develop their personal leamning more than preparing
them for a competitive examination or ranking learners. The thinking processes presented as a cognitive model is
identified by using information from cognitive theories and psychology theories to construct a Q-matrix, a table that
indicates the attributes required to get the answer correct for each item. It also functions as a guideline for creating
a test and analyzes answers using the cognitive diagnostic models (CDMs) (Javidanmehr & Sarab, 2017; Nichols, 1994,
Rupp & Templin, 2008).

Not only does the CDA provide detailed feedback to individual leamners about their weaknesses and
strengths, but it also provides information to instructors to plan learming materials and assess the efficacy of leamning
management (Hung & Huang, 2019). As a result, interest in the CDA increases nowadays (Ma & de la Torre, 2019).

CDAs are divided into five major steps: 1) defining the purpose of the assessment, 2) specifying and
validating attribute specifications, 3) constructing and validating the Q-matrix, 4) selecting CDMs for a data analysis,
and 5) reporting assessment results. The first step is clearly defining the purpose of the assessment and describing
the attributes to be assessed. The next step is identifying a set of attributes assessed in a test and specifying
the hierarchical relationships among attributes, known as the cognitive model. Then, the cognitive model is validated.
There are three methods to validate the cognitive model: (a) think-aloud protocols, (b) eye-tracking studies, and (c)
expert panels. In the third step, a Q-matrix is developed to identify the relationships between the target attributes
and individual items based on information obtained from the cognitive model. Then, the Q-matrix is validated.
There are three methods to validate the Q-matrix: (a) think-aloud protocols, (b) expert panels, and (c) empirical data
analysis based on the CDM. Developing the cognitive model and the Q-matrix is a recurring process that needs
repeated revisions until satisfactory results are obtained. The completed Q-matrix is used as a guideline for
the development of test items. In the fourth step, learmers’ answers to the test’s items are analyzed. The chosen
CDM and the completed Q-matrix are used to estimate each learner’s profile of their mastery of attributes and item
parameters. The final step is reporting the profiles of mastery of attributes to each learner according to the data
analysis. The score reports could be customized for each learmer by including information about the learner’s mastery
status, strengths, weaknesses, and recommended remedial programs. The score reports are presented in graphics
and written accounts (DiBello et al., 2007; Javidanmehr & Sarab, 2017; Lee & Sawaki, 2009).

Presently, CDMs are designed to diagnose skills, misconceptions, or both. However, there are a few CDMs
available to diagnose misconceptions (Kuo et al,, 2018). They have been developed over the past decade. Examples
of CDMs for identification misconceptions are the bug deterministic inputs, noisy or gate model (Bug-DINO; Kuo et

al,, 2016), and the scaling individuals and classifying misconceptions model (SICM; Bradshaw & Templin, 2014).
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Demand for the use of CDMs to diagnose misconceptions has increased due to the need to provide informative
diagnostic feedback to improve leamners’ learning. However, analyzing data regarding misconceptions about force
and motion is based solely on the classical test theory (CTT) and the item response theory (IRT).

Nowadays, there are no diagnostic tests that apply the CDA to study misconceptions about force and
motion. Moreover, there still lacks the cognitive model of force and motion, the key component of the Q-matrix
construction, which further poses a major challenge to creating new diagnostic tests that adopt the CDA to diagnose
misconceptions about force and motion (Lee & Sawaki, 2009). We, therefore, synthesized and put misconceptions
about force and motion into groups. Moreover, we constructed the cognitive model of force and motion determined

by the hierarchical relationships among these categories and turned to experts on the subject matter for validation.

Literature Review
1. Misconceptions about force and motion
Misconceptions refer to ideas differing from accepted scientific explanations that impede learning
(Bayraktar, 2009; Gurel et al., 2015). Table 1 shows 27 common misconceptions about force and motion possessed
by learners in secondary and higher education. The data were acquired through literature reviews (Alonzo & Steedle,
2009; Atasoy et al., 2011; Bayraktar, 2009; Eryilmaz, 2002; Halloun & Hestenes, 1985; Hestenes et al., 1992; Liu & Fang,
2016; Martin-Blas et al., 2010; Narjaikaew, 2013; Poutot & Blandin, 2015; Tomara et al., 2017).

Table 1 Misconceptions about force and motion

Percentage of

Groups Misconceptions
misunderstanders
1. Resultant force 1.1 An object moves in the direction of the greater force. 54% - 63%
1.2 An object changes its direction in the direction of the last force. 18% - 39%
2. Newton’s first law 2.1 An object stores an applied force into an impetus to keep the 40% - 64%
of motion object going after the force is worn out.
2.2 An impetus keeps objects moving. 44% - 65%
2.3 A trajectory of an object depends on an impressed impetus. 6% - 38%
3. Newton’s second 3.1 If there is no motion, there is no force acting on an object. 3% - 10%
law of motion 3.2 A moving object stops when the force is stopped. 20% - 47%
3.3 If there is motion, there is a force acting on an object in its 26% - 46%

direction of motion.

3.4 If there is a force acting on an object at rest, the object will move. 11% - 18%
3.5 When an object is moving, there is a force in the direction of its 12% - 24%
motion.

3.6 There is a linear relationship between force and velocity. In other 13% - 66%

words, a constant velocity results from a constant force.
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Percentage of
Groups Misconceptions
misunderstanders

3.7 An object that moves with a constant acceleration requires a 23% - 40%

constantly changing force.

3.8 Forces are caused by living or moving things. 17% - 40%
3.9 Forces can only be caused by something touching an object. 37% - 46%
4. Newton’s third 4.1 An action-reaction pair of force acts on the same object. 60% - 80%
law of motion 4.2 According to applied forces between two objects, the greater mass 43% - 51%

exerts the greater force.

4.3 According to applied forces between two objects, the bigger 72% - 84%
object exerts the greater force.

4.4 According to applied forces between two objects, the most active 28% - 83%
object exerts the greater force.

4.5 When an object moves into an obstacle, the obstacle redirects or 29% - 64%

stops motion but it cannot be the agent of an applied force.

5. Frictional force 5.1 Frictional force acts on an object when it moves. 25% - 68%
5.2 Frictional force always acts opposite to the direction of motion. 25%
5.3 Static frictional force is minimum when an object begins to move. 23%
5.4 Static frictional force is constant and equals to a coefficient of 39% - 40%

static friction multiplied by a normal force.
6. Gravitational force 6.1 For free fall, a heavier weight causes a bigger acceleration. In other 12% - 54%

words, heavier objects fall faster.

6.2 There is the gravitational force acting on an object when it is only 13% - 70%
on the earth.

6.3 The gravitational force has constant value and is the same 4% - 8%
everywhere.

6.4 The gravitational force does not act until an impetus wears down. 19% - 37%

2. The cognitive model

A cognitive model or an attribute specification presents learners’ thinking processes involved in doing
a test. The construction of a cognitive model requires the consideration of the hierarchical relationships among
attributes. The attribute hierarchies are specifications of the relationships among attributes that suggest that mastering
an attribute requires mastering others first. There are five types of attribute hierarchy as follows (Rupp et al., 2010;
Tu et al., 2019):

A linear attribute hierarchy presents a hierarchy in which all attributes are sequentially ordered in
a single chain. It implies that if the first attribute is not present, all following attributes will not be present.

A convergent attribute hierarchy presents a hierarchy in which a single attribute has multiple
prerequisite attributes in a single chain. In other words, the multiple parent attributes converge in the same common

child attribute.
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A divergent attribute hierarchy presents a hierarchy in which multiple distinct branches originate from
the same attribute. In other words, different branches of the child attribute diverge from the common parent
attribute.

An unstructured attribute hierarchy presents a hierarchy in which one attribute is a prerequisite for
other distinct attributes. In other words, the common child attributes that are unrelated to each other are linked to
the same common parent attribute.

A mixed structure presents a hierarchy in which there are more than one set of attributes, and each
set of them has an independent structure. For example, there are two independent sets of attributes where the first
set is a linear structure, while the second set is a convergent structure, as shown in Figure 1.

Itis concluded that attribute hierarchies can be divided into five types, i.e., 1) a linear attribute hierarchy,
2) a convergent attribute hierarchy, 3) a divergent attribute hierarchy, 4) an unstructured attribute hierarchy, and
5) a mixed structure. The first four types have only one set of attributes, while a mixed structure contains more than
one set of attributes. There is a single attribute chain in a linear and convergent attribute hierarchy, but there are
multiple attribute chains in a divergent attribute hierarchy. However, all attributes are sequentially ordered in a linear
attribute hierarchy, while those are not needed to be sequentially ordered in a convergent attribute hierarchy.
In an unstructured attribute hierarchy, one attribute is a prerequisite of several distinct attributes.

Apart from the five types of attribute hierarchies, there is another structure called an independent
structure, which stipulates that the mastery of an attribute does not require the mastery of other attributes. Figure 1

shows all five types of attribute hierarchy and an additional independent structure.

Linear Convergent Divergent Unstructured

@@
@

Mixed Independent

@‘@ ®H@E@®®®
» @

Figure 1 Types of attribute hierarchy
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The cognitive model has four characteristics: (1) the model contains attributes that are specified at
a fine-grained size, (2) the attributes must be measurable, (3) the attributes must be instructionally relevant to a
broad group of educational stakeholders, and (4) the model reflects a hierarchy of ordered attributes within a domain
(Gierl et al.,, 2010).

There are three methods to validate cognitive models: (1) think-aloud protocols, (2) eye-tracking
studies, and (3) expert panels. The first method, think-aloud protocols or verbal protocols, requires leamners to think
aloud while solving an item (concurrent verbal protocols) or after they complete an item (retrospective verbal
protocols) to confirm or disconfirm the hierarchical relationships among attributes in the cognitive model.
This method is the most important one to validate cognitive models. The second method, eye-tracking studies, is
based on the same logic as think-aloud protocols. It utilizes imaging techniques, in which the gaze of each individual
learner is tracked as they are taking each test item. However, this method can be used to great effect when used as
complementary data to the qualitative data collected as part of the think-aloud protocols and to the quantitative
data in which the time taken to answer a test item is recorded. The last method, the cognitive model is validated
by asking the experts who are asked to describe the cognitive response process when leamners solve the problems

based on prior research and the experience of assessments in a particular domain (Gorin, 2007; Rupp et al., 2010).

Research Methodology

We reviewed, synthesized, and grouped common misconceptions about force and motion possessed by
learers in secondary and higher education. In categorizing these misconceptions, we followed the taxonomy of
misconceptions proposed by Hestenes et al. (1992) and the characteristics of the cognitive model proposed by Gierl
et al. (2010). Then, we determined the hierarchical relationships among categories or attributes to construct
a cognitive model of force and motion. Next, details of the misconceptions, the misconceptions categories, and the
cognitive model were validated by seven experts on physics education. The criterion for selecting the experts
stipulates they must have at least five years of teaching experience. Semi-structured interviews were conducted, and
an interview record form was used for the interviews. Interview issues included obviousness of each misconception,
and appropriateness of misconceptions categories and the cognitive model. Each interview was recorded with
the experts’ permission. The recorded interviews were transcribed to analyze the data. For data analysis, a content

analysis was employed. Finally, we revised the materials according to the experts’ suggestions.

Research Findings
1. Misconceptions about force and motion categories
We grouped 27 synthesized misconceptions about force and motion into six categories: 1) resultant
force, 2) Newton’s first law of motion, 3) Newton’s second law of motion, 4) Newton’s third law of motion, 5)
frictional force, and 6) gravitational force. Table 1 lists these misconceptions in each group. However, we classified
the impetus idea into the category of Newton’s first law of motion because this idea contradicts Newton’s first law
of motion, which demonstrates learmers’ misunderstanding of this law. That is, learners believe that a resultant force

is required to keep an object moving at a constant velocity. Impetus is an imaginative force for learners. They believe
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that the impetus is an inanimate motive power or an intrinsic force that comes from an applied force and keeps
objects moving. Impetus can be gained or lost in a variety of ways, according to each leamer’s beliefs (Hestenes et al.,
1992).

2. Cognitive model of force and motion

The cognitive model of force and motion illustrates hierarchical relationships among attributes or
categories of misconceptions about force and motion. In other words, the model describes that having
a misconception about an attribute will lead to having misconceptions about other attributes. The model is shown
in Figure 2 and can be explained as follows.

Concepts of resultant force and Newton’s first law of motion are prerequisites for Newton’s second
law of motion. Thus, if leamers possess misconceptions about resultant force and Newton’s first law of motion, they
will possess misconceptions about Newton’s second law of motion. That is, learners who incorrectly understand
that an object moves in the direction of the greater force or in the direction of the last force — a misconception
about resultant force — will incorrectly understand that there is a force acting on an object in its direction of motion
- a misconception about Newton’s second law of motion. Moreover, understanding the impetus idea as an object
storing an applied force into an impetus to keep the object going after the force is worn out is a misconception
about Newton’s first law of motion. It reflects learners’ incorrect understanding of the fundamental force knowledge
that leads to an incorrect understanding that every motion has a cause called the causal principle of motion.
Consequently, learners will incorrectly understand the concept of Newton’s second law of motion, thinking there is
a force in the direction of its motion when an object is moving and that there is no force acting on an object at rest.
Additionally, learners who believe in the causal principle of motion will possess the key misconception about
frictional force (i.e., frictional force acts on an object when it moves). That is, if they incorrectly understand that there
is no force acting on an object at rest, then they will incorrectly understand that there is no frictional force acting on
an object on a frictional medium when it is acted on but is not moving. It explains why learners who misunderstand
the concept of Newton’s second law of motion will misunderstand the concept of frictional force.

Not only do learmners who possess misconceptions about Newton’s second law of motion have
misconceptions about frictional force, they also possess misconceptions about gravitational force. Because Newton’s
second law of motion involves resultant force, mass, and acceleration, this law is fundamental to learning
gravitational force. Thus, if learners possess misconceptions about Newton’s second law of motion, then they will
possess misconceptions about gravitational force. That is, leamners who incorrectly understand about Newton’s
second law of motion that an object that moves with a constant acceleration requires a constantly increasing force
will incorrectly understand that heavier objects fall faster — a misconception about gravitational force. Furthermore,
learners who incorrectly understand that forces can only be caused by something that touches an object -
a misconception about Newton’s second law of motion — will incorrectly understand that there is a gravitational
force acting on an object when it is only on the earth — a misconception about gravitational force. Nonetheless,

Newton’s third law of motion has no hierarchical relationship with other attributes.
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Figure 2 The cognitive model of force and motion

Discussions and Suggestions

The findings can be summarized as follows: (1) misconceptions about force and motion can be grouped
into six categories: (a) resultant force, (b) Newton’s first law of motion, (c) Newton’s second law of motion,
(d) Newton’s third law of motion, (e) frictional force, and (f) gravitational force. And, (2) the cognitive model of force
and motion illustrates that learners who possess misconceptions about resultant force and Newton’s first law of
motion will possess misconceptions about Newton’s second law of motion. Then, they will possess misconceptions
about frictional force and gravitational force. Moreover, Newton’s third law of motion has no hierarchical relationship
with other attributes.

In this study, we classified misconceptions about force and motion into six groups. The categorization
differs from that by Hestenes et al. (1992). They grouped the misconceptions into six groups: 1) kinematics,
2) impetus (or Newton’s first law of motion), 3) active force (or Newton’s second law of motion), 4) action/reaction
pair of force (or Newton’s third law of motion), 5) concatenation of influences (or superposition principle), and
6) other influences on motion (i.e., resistance and gravity). The kinematics category was excluded from grouping in
this study because the concept describes the motion of objects without considering the forces that cause them to
move, which is essential to leamning the force and motion concept. The exclusion was also to ensure it is relevant
to the study of the force and motion. Additionally, the frictional force and the gravitational force categories were
separated from categories of forces in the taxonomy of misconceptions proposed by Hestenes et al. (1992), in order
to give detailed information about diagnosis of learners’ misconceptions.

We determined the hierarchical relationships among attributes or categories to construct the cognitive
model of force and motion, which was validated by the experts on the subject matter. The model gives information
to instructors so that they are aware of learners’ proficiency in the concept of force and motion. That is, learners
must correctly understand the concepts of resultant force and Newton’s first law of motion in order to correctly

understand Newton’s second law of motion. Then, learners will correctly understand the concepts of frictional force
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and gravitational force. Additionally, there are no hierarchical relationships between misconceptions about Newton’s
third law of motion and five other categories.

Preliminary results in this study led to the construction of a Q-matrix and diagnostic tests that were
integrated with the CDA. Therefore, future studies should develop the Q-matrix based on information from
the cognitive model as a guideline for creating test items. The diagnostic tests should be constructed in a constructed-
response format because learners are able to give answers in their own words, which provide abundant information
to diagnose misconceptions (Ma & de la Torre, 2016).

After constructing test items according to the Q-matrix, this matrix will be validated by experts on
the subject matter. That is, the experts code each item for attributes assessed the given item. Next, the items will
be piloted with small samples using think-aloud protocols to gather data used for validating the cognitive model
and the Q-matrix. Then, the CDM will be employed to analyze learners’ responses from the test to estimate
the profile of the mastery of attributes for each individual learner and item parameters and to identify potential
misspecifications of the Q-matrix (Lee & Sawaki, 2009). The CDMs are used to diagnose misconceptions, such as the
bug deterministic inputs, noisy or gate model (Bug-DINO) (Kuo et al., 2016), and the scaling individuals and classifying
misconceptions model (SICM) (Bradshaw & Templin, 2014). Finally, diagnostic results will be reported to learners and

stakeholders, so they can design and create remedial programs.
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Abstract

Pedagogies exert great influence on building job readiness and easing the transition from university to
workplace. This research aims to find out the pedagogical trend that can promote school-to-work transition of
the undergraduate in higher education and the effects of pedagogies on their learning outcomes. The study adopts
a systematic review approach to explore the phenomenon and thematic analysis for data analysis. The findings
reveal that constructivist pedagosies can help prepare desirable working skills resulting in narrowing the transition.
The constructivist pedagogies which are adopted in Thailand consist of work-based learning, work-integrated learning,
problem-based learning, project-based learning, and the CDCD (Create-Design-Construct-Develop) model.
Work-integrated learning and work-based learning are prominent approaches in fostering the employability of
undergraduates. The success of promoting constructivist pedagogies requires great support from the higher education

institution, government authority, and participatory partner.

Keywords: Constructivist, Pedagogy, Undergraduate, University to Workplace Transition, Systematic Review

Introduction

In the present world, a great series of new and advanced technologies shape all the realms of economies
and industries; and the recent technologies mix a variety of spheres that affect all aspects of people’s lives (Lamprini
& Brochler, 2018). The changes in technologies certainly affect the employment of graduates in terms of their
attributes for employability in the increasingly globalized world. However, many universities fail to shape the working
skills of graduates accordingly to the demand of employers (Wye & Lim, 2009). Distinctive differences between
universities and workplaces bring ‘reality shock’ to graduates (Newton & McKenna, 2007). Universities tend to
emphasize theoretical and technical knowledge in each profession while workplaces search for effective practice in
delivering their services or products (Le Maistre & Pare’, 2004). Thus, higher education needs to enhance
the employability of undergraduates and narrow their transition from university to the workplace (Tynjala & Newton,
2014). Smooth transition helps reduce stress and insecurity among new graduates leading to professional retention

(Dhakal et al., 2018).
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Pedagogies have been considered as an important tool that higher education can deploy to increase
employability and narrow the transition of graduates (Trede & McEwen, 2015). Pedagogies can help narrow
the transition in various aspects, for instance, through the integration of knowledge acquisition and knowledge use,
formation of professional identity, and productive situation thinking (Benner, 2015). A systematic review has been
used as a research methodology to explore an overview of what pedagogies have been applied to ease the transition

in Thai higher education.

Constructivism and Constructivist Pedagogies

Constructivism is a theory of active learning in which active learning involves engaging in appropriate
cognitive processing during learning (Mayer, 2009). Instructional methods or pedagogies underpinned by constructivist
framework include work-based learning (WBL), work-integrated learning (WIL), problem-based leaming, and project-
based leaming (Bailey et al., 2004; Kintsch, 2009; McRae & Johnston, 2016; Serafin et al., 2015). Overall, characteristics
of learning process formed on constructivist principles include (Richardson, 2003):

® attention to the individual and respect for students’ background and developing understandings of
and beliefs about elements of the domain (student-centered);

® facilitation of group dialogues that investigates an element of domain aiming for knowledge creation
and sharing of a topic;

® introduction of formal domain knowledge into the conversation through direct instruction, reference
to text, exploration of a web site, or other approaches;

® provision of opportunities for students to determine, challenge, modify their beliefs and understandings
through engagement in tasks that are structured for this purpose; and

® development of students’ meta-awareness of their own understandings and learning processes.

Objective of the Study
This study intends to explore the pedagosies that have the potential to ease university to workplace

transition in Thai higher education and their effects on learning outcomes of undergraduates.

Research Methodology

A systematic review is used as the methodology in this study. The review team consists of three reviewers.
Two are education professionals and another one is an expert in the systematic review process. The systematic
review process consists of 1) develop research question, 2) design conceptual framework, 3) construct selection
criteria, 4) develop search strategy, 5) select studies using selection criteria, 6) coding studies, 7) assess the quality of
studies, 8) synthesis results of individual studies to answer the review research question, and 9) report findings
(Newman & Gough, 2020). The steps of conducting the systematic review have been elaborated as the following.

1. Develop the research question. The research questions consisted of what types of pedagogy have
been used to ease the university to workplace transition in Thai higher education, and what outcome these

pedagogies produce in narrowing the transition.
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2. Design conceptual framework. Constructivism and constructivist pedagogies were adopted as
the hypothesis of the study.

3. Construct selection criteria. Inclusion and exclusion criteria were created. This review included
the studies exploring pedagosies implemented with an aim or implication to narrow university to workplace transition
of undergraduates both in vocational colleges and academic universities in Thailand. All types of methodology for
studies i.e., quantitative, qualitative, and mixed-method were included. Due to the limited number of relevant studies
for this research topic, there was no restriction on the date, study design, and type of documents to be selected.
Selected languages were Thai and English.

4. Develop search strategy. The search sources were Google sites, OECD (Online Education Database),
educational databases i.e. EBSCO, ProQuest, ERIC, SEAMEO, UNESCO, WHED, WIDE, IBO org, IDP Database of Research
on International Education, and World Inequality Database on Education, Chulalong Library Database, ThailIS Digital
Collection, and Office of the Education Council’s database. The key search terms were vocational education school
and work transition Thailand, tertiary education school and work transition Thailand, school and work transition
Thailand pedagogy, college school and work transition Thailand, university school and work transition Thailand, higher
educational institutional Thailand pedagogy.

5. Select studies using selection criteria. The reviewers screened titles and abstracts to identify potentially
relevant studies.

6. Coding studies. A table listing all potential studies was created. This table incorporated the order and
authors of each publication and the reasons why they are excluded or included in terms of eligibility. Each publication
that had eligibility for further analysis needed to entirely cover all aspects of pedagogy applied for Thai
undergraduates that narrow the university to workplace transition.

7. Assess the quality of studies. The included studies were required to imply validity and reliability of
their findings in ensuring qualities although not all of them are peer-reviewed. Their outcomes were also needed to
be reported appropriately and consistently. Any self-reported outcomes which did not use the objective measures
were excluded.

8. Synthesis. Thematic analysis was used to generate findings.

9). Report findings. Key features of the included studies were described through narrative.

Collected Number of Publications

The reviewers reported stepwise screening procedure and number of publications in a form of PRISMA

Flow Diagram as the following.
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Figure 1: PRISMA Flow Diagram (PRISMA, 2015)

The reviewers excluded studies that are of the low quality of which research designs are unclear; overall
references are limited and outdated, implications on validity and reliability of findings are not specified or adequately

convincing (Porritt et al., 2014). Finally, only 9 studies are included for the review.

Table 1: Characteristics of 9 research studies

First Author, Year,

Paper ID Study Design Subjects Setting Pedagogy

Journal Name, Volume

P1 Faikhamta et al. (2018), Descriptive None Science teacher Work-integrated
Asia-Pacific Science research programs learning
Education, 4

p2 Jotikasthira et al. (2016),  Descriptive None Tourism and Problem-based
Journal of Educational research hospitality pedagogical approach
Studiies, 3 education

P3 Modrakee (2005), Action N = 10 students  Aksorn School of Work-based learning
Doctoral dissertation research Technology,

Pattaya
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First Author, Year,
Paper ID Study Design Subjects Setting Pedagogy
Journal Name, Volume

P4 Netrthanon et al. (2018),  Experimental N = 36 students ~ Student-teacher The CDCD (Create-
Asia-Pacific Social research interns in the Design-Construct-
Science Review, 18 Faculty of Industrial  Develop) Model
Education and
Technology, King
Mongkut’s Institute

of Technology
Ladkrabang (KMITL),
Bangkok
P5 Phalasoon (2017), Document None Rajamangla Work-integrated
TVET@ Asia, 9 analysis University of learning

Technology Lanna

(RMUTL)

P6 Promwong & Document None Higher education Work-integrated
Pittayasophon (2011) analysis learning

P7 Rehinhard & Pogrzeba Comparative N =16 Higher education Cooperative education
(2016), Asia-Pacific research universities
Journal of Cooperative
Education, 17

P8 Simpson (2011), Empirical N = 26 students  Third year students  Project-based learning
Doctoral dissertation research in English for

Tourism course

P9 Tongsakul et al. (2011), Descriptive N =408 Vocational Project-based learning
Joumal of College research (instructors and  institutes
Teaching & Learning, 8 graduates)

Data Analysis Procedure

The reviewers adopted thematic synthesis to analyze data. Thematic analysis generates findings in
an inductive manner which is appropriate for the study aiming to understand the phenomenon of the topic. It is
used to combine the main ideas and conclusions and develop a preliminary synthesis of findings of included studies
(Popay et al., 2006). The reviewers applied six steps of analysis specified by Braun and Clarke (2006) as the following.

Step 1: Becoming familiar with the data

The reviewers collected potential publications concerning the topic. The reviewers immersed ourselves
by reading the included publications repeatedly. While reading, the reviewers were active in searching for meanings,
patterns, and underpinned context beyond seeking to understand the meaning of the texts at a surface level. In this

stage, the reviewers took notes and marked some ideas to generate coding and for revisiting in subsequent steps.
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Step 2: Generating initial codes

After the reviewers familiarized ourselves with the data and created some lists of ideas about what is in
the data and what its interest, initial codes were created employing an inductive approach. The data were categorized
and coded without a pre-determined coding frame. Thus, this coding was 'data-driven' rather than ‘theory-driven'.
The reviewers coded manually by writing notes in an Excel file. The notes were then developed into codes.
The example of codes generated in this process included problems of being unable to develop teacher education,
the direction of policy, policy in practice, desirable attributes of science teacher educators, etc.

Step 3: Searching for themes

The reviewers initially coded all data and sorted the codes into potential themes. Some codes were
collated within the identified themes. Additional Excel tables were created and used to facilitate forming themes
and subthemes from the codes. Each Excel page included themes acquired from each data item. Some significant
themes were emerged such as social context, the existing problem in hisher education, the improvement to be
implemented by higher education institution, solution, benefit of work-based pedagogies, and recommendations.
Nevertheless, some themes may need to be combined, refined, separated, or discarded later.

Step 4: Reviewing themes

In this stage, all coding from the included studies was developed into categories. These categories were
modified and combined according to each type of pedagogy. Five types of pedagogies were drawn from the studies
i.e., 1) work-based learning, 2) work-integrated learning, 3) problem-based learning, 4) project-based learning, and
5) the CDCD (Create-Design-Construct-Develop) model. Some similar categories were emerged which show
coherence across the coding such as the context of labor market in Thailand, expected improvements from higher
education, benefits of pedagogies, and recommendations for successful implementations of pedagogies.
The reviewers stopped coding and recoding data at this point because refinements did not add anything substantial.

Step 5: Defining and naming themes

The themes and sub-themes were defined and refined to prepare for analysis. The themes and sub-themes

were scoped to capture the essence of each theme and its aspects. The sub-themes were useful for giving structure
to each theme that was particularly large and complex and demonstrating the hierarchy of meaning within the data.
The sub-themes were organized under each theme by taking their coherence and consistency into account internally.
The sub-themes collated data to explain what they are and how they fitted into the broader overall story of
pedagogies implemented to enhance the school-to-work transition of undergraduates. The entire five themes and
sub-themes are presented below.

Theme 1: Problems of Thai higher education institutions

Theme 2: Benefits of implementing constructivist pedagogies

Sub-theme: 2.1 Benefits for the student 2.2 Benefits for the higher education institution and 2.3 Benefits
for the industry

Theme 3: Challenges of implementing the pedagogies

Theme 4: Roles of higher education institutions in promoting the pedagogies

Theme 5: Roles of government in enhancing the successful implementation of pedagogies
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Step 6: Writing the report
After the themes and sub-themes were finalized, the reviewers wrote up the report. The report was aimed
to explicate the complicated story of the direction and outcome of pedagogies that enhance the school-to-work

transition of Thai undergraduates in tertiary education institutions.

Findings and Discussion

The advancement of communication and technology has brought major changes in working styles and
required skills of labors. In terms of pedagosgical direction focusing on narrowing university to workplace transition,
Thai higher education institutions have adopted constructivist pedagogies. This study finds that constructivist
pedagogies help prepare desirable working skills and attributes among the undergraduate as the outcome whose
details have been described under the sub-theme of benefits for the student. The constructivist pedagogies revealed
in this study comprise WBL, WIL, problem-based learning, project-based leamning, and the CDCD (Create-Design-
Construct-Develop) model. Notably, the CDCD (Create-Design-Construct-Develop) model has been only mentioned
in the Thai education context. The four key stakeholders relevant to the implementation of these pedagogies include
the Thai higher education institution, student, industry, and government.

1. Problems of Thai higher education institutions

Thai Qualification Framework for Higher Education (TQF) imposing “one size fits for all standards” is
problematic as it has blocked academic independence and creative thinking in higher education (Tamronglak, 2020).
P2 reports that TQF covering all aspects of curricula, pedagogical implementation, evaluation, revision, and
coordination with the industries has made the curriculum in the field of tourism and hospitality become obsolete.
For example, TQF 1 specifies that a tour guiding course which is compulsory emphasizes the ability of students in
instructing characteristics of major tourism site in Thailand. Also, TQF has also focused on technical skills rather than
soft skills although soft skills greatly contribute to success in an individual's employability. P3 addresses that higher
education is bounded by the old traditional methods with an outdated curriculum, inappropriate equipment, and
a teaching system designed to cast students in a passive role deferring to the teacher. Technologies used in higher
education are very limited and not updated as those applied in industrial sectors. P1 perceives that the teaching
process in the university tends to focus on theory rather than practice. P1 and P5 agree that there has been little
coordination between the school and workplace.

Thai higher education cannot produce graduates responding to the demand of the labor market
because of several reasons. P3, P5, P7, and P8 point out that students lack skill competencies and up-to-date know-
how. P3 describes that although internships have been incorporated in higher education, students do not have
induction and orientation at school before work placement. No preparation for the internship or placement makes
students disillusioned and apathetic, with poor self-esteem and no confidence to work for a workplace. Bitter
experiences acquired during internship deprive students of motivation leading to having no appreciation of a career

path (Seyitoglu, 2019).
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2. Benefits of implementing constructivist pedagogies
Constructivist pedagogies have provided benefits to three main stakeholders including students, higher
education institutions, and industries.
2.1 Benefits for the student

WBL and WIL are prominent in giving distinctive advantages to the undergraduates from practical
work experiences during the internship and/or placement embedded in study programs (Australia, 2019). From P1,
P5, P6, and P3, it can be concluded that both WBL and WIL can give students a rational insight into how theories in
the classroom can be applied in workplaces. The experiences acquired in workplaces have alerted students to
the potential of career progressions through skill acquisition and training. Students have learned to adapt and improve
their performance by adopting the appropriate attitude and attributes necessary for the workplace in different
situations. The work experience creates awareness among the undergraduate concerning standards, desirable
attributes, and skills demanded in the workplace. The contextual nature of pedagogies introduces the students to
the range of essential working skills for the job market (Hall et al., 2017; Little, 2000). WBL and WIL enhance self-
confidence, responsibility, and motivation of students (Clouder, 2009; Feldmann & Sprafke, 2015; Jackson & Wilton,
2016; Leong & Kavanagh, 2013).

Adopting the constructivist pedagogies can also promote English language acquisition. P8 specifies
that project-based learmning can enhance students’ English language proficiency, leamning skills, and self-confidence
which support their career advancement. The nature of project-based learning allows students' exposure to
the authentic English language (DeFillippi & Milter, 2009). Frequent class presentations are one of the main factors
that develop their speaking and listening skills. Students are responsible for their project and their learmning process.
They are aware that without improved leaming skills or strategies, they would be unable to accomplish their tasks.
Self-confidence is promoted through an autonomous learning process.

2.2 Benefits for the higher education institution

According to P3 and P6, WBL and WIL may have a positive impact in various aspects to educational
institutions. First, the institutions can earn a good image and reputation from which the students' quality satisfies
the expectation of employers. Second, the faculties have better opportunities to create a link or collaborate with
industrial partners. Third, working with the industry helps enhance the knowledge and perspectives of academic staff.
Lastly, the university and students gain access to company resources for their research.

2.3 Benefits for the industry

P5, P6, and P7 point out benefits of industry (as a user of graduates) arisen from being engaged in
WIL. The most important one relates to an opportunity to recruit quality personnel. Other benefits may include
a positive public image of the firm in terms of CSR (corporate social responsibility), tax privilege, having linkages with
universities (such as access to faculties, research facilities, technical services, etc.), and the opportunity to get involved
in university curriculum development. Moreover, there is the possibility that students' projects can help solve
the firm's technical problems with academic support from lecturers and students. Thus, these projects may save

the significant cost of production as well as adding value to products or services.
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3. Challenges of implementing the pedagogies

P5, P6, and P7 perceive that successful implementation of work-integrated pedagogies requires strong
linkages among gsovernment, higher education institutions, and industrial sectors. P6 addresses that a work-integrated
program requires extra effort and time of faculties to closely oversee students especially when they are stationed at
the training site (Doolan et al., 2019). From the faculties' point of view, this creates considerable additional workload
on top of their already-hard routine work. Therefore, the program needs to value the great efforts of academic staff
in following up and monitoring the learning progress of students during their internship similar to other academic
activities such as research or traditional teaching (Bates, 2011).

Concerning the readiness of lecturers and cooperating teachers, P1 raises a concern that many lecturers
lack teaching experience in a WIL manner while cooperating teachers are not clearly understood their role in
promoting the work experiences of the student. During the intemship for preservice teachers, cooperating teachers
do not provide productive suggestions and feedbacks because some of them do not have any experience or
understanding of student-centered approach or constructivist-based teaching. Cooperating teachers, supervisors, and
preservice teachers rarely have open communication. Mismatch of advice from cooperating teachers and supervisors
brings difficulties for preservice teachers.

P6 specifies an issue related to companies participating in the WIL program that most of them treat
the program as their CSR (corporate social responsibility). To this extent, many companies feel that WIL program are
burdensome as it requires their considerable effort to support students both in kind - e.g., that the companies must
assign senior engineers to supervise the students as a co-supervisor which will be very much time-consuming — and
in cash (e.g., students’ daily allowance, cost of materials and equipment for student project, etc.).

P6 also mentions that there are hindrances of policy implementation resulted from the inflexible
process within the government sector. Without involvement from the government, it is unlikely that the WIL
approach can be widely implemented to a scale that creates a significant impact on manpower development at
the national level.

4. Roles of higher education institutions in promoting the pedagogies

P3 proposes that higher education institutions need to pre-screen students for aptitude, maturity, and
suitability commensurate with the program objectives. P1 and P3 agree that the classroom curriculum should be
built on practical contextual instruction. It is important to provide a detailed and comprehensive induction to prepare
and inculcate the appropriate attitudes and mindset of students before the practical activities.

P1, P3, P4, P7, P8, and P9 recommend that reflective experience should be increasingly offered to
students. Metacognition should be continually encouraged in all activities. The activities include planning, reflecting
on tasks, giving feedback, having constructive discussions with peers on leaming in a particular context, and
collaboratively working with others. For instance, P1 states that a preservice teacher should have a reflection on
one's teaching and other people's teaching, such as peers and classroom teachers. Reflection is the key to help
preservice teachers become aware of the strengths and weaknesses of their own and others' teaching leading to

improvement in their teaching.
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Higher education institutions need to pay strong attention to internships to enhance the school-to-
work transition of undergraduates (Daniel & Daniel, 2013; Tsai et al., 2017). P2, P5, and P7 state that internship needs
to be meaningful and aligned with the professional requirements of each student (Silva et al,, 2016). In facilitating
internships, higher education institutions need to develop a strong network with participatory partners (companies
or entities), to ensure that all Thai students in work-integrated programs have access to practical experience, as
an integral part of their studies.

P3 and P4 mention the need for orientation of teaching staff and work providers' staff to overcome
teaching communication problems and the make-up of the course content. The school staff and work providers'
staff must co-operate and combine their thoughts to produce an effective, well-integrated, and coordinated program.
Teachers need preparation to be able to instruct practical leaming at a required standard and ensure the work
providers’ staff meets the same instructional level.

P2, P3, P4, P8, and P9 identify that lecturers should accelerate the production of students by using
an inquiry-based approach rather than a lecture-based approach. The teacher's role should be changed to become
a fadilitator, who helps learners move through a process together which focuses on how learmers participate in
the process of learning or planning. Teachers need to leamn their new roles as facilitators as a community of practice
(Ortquist-Ahrens & Torosyan, 2009).

P7 perceives that the degree of success in developing work-integrated research and framework
depends on the absolute commitment of industry in partnership with the universities. Without the buy-in of industry,
the benefits of cooperative education will only be limited. Thai universities have the potential to introduce contracts
of work-integrated or work-based employment for all degree programs by using the job description as a basis.
To ensure a level of uniformity across all degree programs, it is recommended that Thai universities work with
the Thai Office of Higher Education (OHEQ), as the responsible governing body, to create such standardized contract
of employment.

5. Roles of government in enhancing the successful implementation of pedagogies

P5 informs that the government has realized the issue and intended to solve the problem of skills
mismatch of graduates by promoting WIL as one of the strategies to deal with the problem. The three main strategies
supporting school-to-work transitions are 1) improvement in curriculum, teaching and learning process, and
assessment; 2) development of educational personnel; and 3) improvement in human resources and research that
contribute to the country's competitive development. It is important to include professional associations in education
planning. This will promote the implementation of a qualification framework that enables the transfer of learning
credits between vocational training and general education.

P5 and P6 perceive that the success of WIL has been contributed by three important parties i.e.,
the higher education institution (a college or university), the industrial partner (usually an industrial enterprise), and
government agency (policy and supporting organization). Policy and support from the government are imperative.
Connection and trust between higher education institutions and companies can be strengthened by direct and
indirect involvement of the government (Edwards et al, 2015). P6 elaborates that for direct involvement,

the government can provide financial assistance and incentives (such as tax incentives), impose university assessment
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criteria in ways that consider the effort of faculties contributed to WIL as a key performance indicator of career
promotion, create awareness for work-integrated programs, and support establishment of a consortium of WIL
practitioners to exchange best practice. As for the indirect involvement, the government can create conditions
influencing the development of WIL in various ways. One example is to influence education and research funding
agencies to recognize the competence of applicants not just only in the academic dimension but also in the industry
dimension. The government can also influence the development of WIL through certain policies such as
an investment promotion policy favorable to companies having linkage with universities.

P7 recommends that the OHEC should centrally set the level of WIL, which should be offered by
universities. This should include provision for more frequent opportunities to gain practical experience throughout
the course of studies and not limited to the final year. The minimal standards, required by the Thai higher education
institution, should be increased, to reflect the contribution of practical experience, as part of a study program.
This can only be achieved through consensus with the OHEC, who have the final say on the setting of standards in
higher education. This deficit in Thailand needs to be addressed, to raise the profile of WIL and cooperative learning
in the country, particularly in the eyes of the industry. P1 adds that the idea of a school-university partnership or
a professional learning community (PLC) which is new to Thai culture should be developed. Further, P3 emphasizes
that government authorities and universities need to mutually support re-building employer confidence and
commitment to the WBL program and re-establish the merit and future benefits of the scheme to ensure a cohesive
and coherent program.

In addition, there have been some different viewpoints occurred conceming the findings. P6 reveals that
the number of universities offering WIL in Thailand is decline which has been caused by the decline of
the government's support. Nonetheless, this statement is contradictory to the current report mentioning that
cooperative and work-integrated education (CWIE) in Thailand has been expanded in the past 20 years and 75% of
all the universities Thailand offers CWIE (Srisa-an, 2014). As P7 views that the practice of offering tax reductions to
the industry in return is not considered a positive trend in encouraging cooperative education, it rather reinforces
the image that undergraduates are a cheap form of labor. This perception is different from that of reviewers because
WIL brings significant costs for working partners, particularly small firms (Jackson et al.,, 2016). Thus, the Thai

government should provide some incentives including tax benefits to entrepreneurs.

Conclusions

The Thai higher education institutions have used constructivist pedagogies to narrow the university to
workplace transition of undergraduates. The successful implementation of the pedagogies requires the strong
collaboration of participatory partners and higher education institutions. WIL and WBL which are the prominent
pedagogies in promoting the transition need strong support from the Thai government in creating trust between
participatory partners and the higher education institutions, particularly through creating a standardized contract of

work-integrated or work-based employment across all degree programs to create an impact in a national level.
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Limitations of the Study

This study contains methodological limitations. In this study, there are a limited number of articles relating
to the topic of pedagogies enhancing the school-to-work transition of undergraduates. In addition, the topics of these
articles are different which do not allow for the direct comparison of the findings as occurred in the field of medicine
and public health which are the emergences of systematic reviews (Denscombe, 2014). Thus, a systematic review of
this education study offers a mapping picture of the investigated phenomenon instead of making a direct comparison

of the results of each study.

Future Research

Some aspects should be further explored to enhance the transition of the university to the workplace of
undergraduates. The reviewers have perceived that the connection between higher education institutions and firms
should be strengthened. Therefore, future research may explore the framework of roles of higher educations and
firms in promoting intermnships, viewpoints of working partners, and impacts of firms participating in the work-related

learning programs.
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Abstract

Peace is a concept of societal friendship and harmony in the nonexistence of violence and hostility.
Generally, peace is usually used to mean a lack of conflict. It is on this premise that this study examined the nexus
between principals’ leadership styles and peace education in secondary schools, Kwara State, Nigeria. Descriptive
research design of correlational type was used. Stratified and random sampling technique was employed to select
10 basic schools and 200 teachers’. The questionnaires titled “Principals’ Leadership Styles and Peace Education
Questionnaires (PLSPEQ)” were used to collect data from the respondents. Three research hypotheses were
formulated and tested using Pearson Product Moment Correlation method. The findings of the study revealed that
there was significant relationship between principals’ leadership styles and peace education in llorin West Local
Government Area Secondary Schools, Kwara State. Based on the findings of the study, it was recommended that
the principals should consistently evaluate their leadership styles to enhance peaceful coexistence and effective
service delivery in schools. School authority should serve as an ambassador of peace education through school
community relations, seminars, conferences and workshops on leadership training to be organized for school

principals to monitor their administrative effectiveness.

Keywords: Leadership Style, Peace Education, Secondary Schools

Introduction

Peace education has been globally recognized due to increasing recourse to the use of violence in
responding to conflict or disagreement among individuals, groups and communities (GUngavdi, 2020; ldowu &
Bamidele, 2018; Jameel & Ahmad, 2020). The United Nations (2013) affirmed that peace building is a complex and
long process requiring the establishment of a climate of tolerance and respect for the truth. It encompasses a wide

range of political, development, humanitarian and human rights programmes and mechanism Therefore, it is
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necessary to strengthen the foundations of peace building process through the inculcation of relevant skills,
attitudes and knowledge for transforming stereotype, expanding spaces of understanding, living peacefully with
one another and having a peaceful nation.

Peace education has brought in empowerment strategies which mainly aim to equip individuals with
the knowledge and skills to prevent and manage conflict at intra/inter personal or intra/inter group levels (Enu,
2016; Svensson & Mahoney, 2020; Klein, 2019). Fisk (2006) stated that peace education encompasses development
of ideologies, values, attitudes, standards and sensitivities to others and could be translated into such that they are
moved to take action by new different approaches. Badrkhani (2020) opined that peace education is unique
because it deals with relations between groups, not individuals”. By and large, peace is a culture and a people’s
way of life, which can be promoted or propagated through education provision. Therefore, the whole essence of
peace education is to promote the culture of non-violence or against the culture of violence in response to
conflict between individuals and groups.

The need for improvement in educational leadership has become a top priority for school reform in
Nigeria especially in the contemporary era when relevant stakeholders have questioned the efficacy of the system
standard. The success or failure of secondary schools depends largely on leadership styles adopted by
the institutions’ heads. The principal is the academic and administrative leader of secondary schools, while
teachers are expected to be the social workers, pace setters and modernizers that help structure the environment
for effective teaching and learing. The monumental responsibilities of school heads in creating peaceful teaching
and learning environment is globally acknowledged as critical basis for the realization of the institutions’ goals.
Thus, the roles of principals in implementing appropriate leadership styles in response to violence and chaos
within the school system cannot be overemphasized. The realization of educational goals within the school setting
depends on the inculcation of right attitude and behavioral pattern regarding culture of peace in the students who
are potential leaders of tomorrow (Kendra, 2013). Fabunmi (2006) affirmed that maximum cooperation in
the school system depends heavily on the effective leadership styles of school administrators. Macibi (2015)
emphasized that peaceful coexistence cannot be actualized in schools without effective leadership styles.

Societies develop peace, cultures promote peace, religions uphold and cherish peace and individuals
prosper in peace. Notwithstanding, it is truism that there could hardly be a society where total and absolute
individual and societal peace exist (Dietrich, 2019). Moreover, what are contradictory to peace are chaos, instability,
upheavals, violence and in extreme cases. But, this is not to suggest that peace simply means the absence of war.
Peace could be viewed from the philosophical, sociological, political, religious aspects and even commonsense
(Idowu & Bamidele, 2018). This study investigated principals’ leadership styles and peace education in secondary

schools in Kwara State, Nigeria.

Statement of the Problem
The growing culture of violence in Nigerian secondary school system has continued to negatively affect
the teaching and learning environment. The common effects of this trend have led to poor academic

performance, low staff productivity, tensions, broken social relationships, high incidents of students and staff turn-
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over. ltis evident that erosion of the core social values within communities and a lack of credible and responsible
leaders within appropriate leadership styles to address these issues have drastically used the culture of violence
that has become endemic in secondary schools in Nigeria (Abdulkadir, 2018). While perpetrators of these acts of
violence cut across different generations, it is an established fact that young people continue to constitute
the largest percentage of perpetrators (Adeyemi & Salawudeen, 2014). The effects of young people being key
perpetrators of violence in schools have brought in the minimization of the value and respect for human life and
this has further caused the loss of positive social values, such as respect, patriotism, dedication of duties, probity
and brotherhood. It is, therefore, become imperative that measures are taken to revitalize social values with strong
collaboration through the younger generation (Nwabuani & Okafor, 2015).

There is a loud cry among the people regarding the falling standard in education industry which is given
more concern than satisfaction. Adeyemi (2006) stated that leadership style has been highly discussed among
researchers. The controversy has to do with whether or not the style of leadership employed by the principal
would help foster harmonious relationship in school, and imparting culture of peace among students. Momodu
(2013) investigated mainstream peace education in secondary schools in Nigeria. Abdulkadir (2018) studied
instructional leadership approaches to build the culture of peace through educational programmes.
The unsatisfactory state of secondary education has been the focus of this research, especially on the issue of
school leadership. The realization of educational goals within the school system depends on the inculcation of
right attitudes and behavioral patterns about the culture of peace instilled in students who are potential leaders of
tomorrow. To enhance optimal cooperation in the school system, the effective leadership styles of school
administrators becomes imperative (Enu, 2016). Accordingly, principals are expected to generate and sustain high
morale among teachers (Olowo, 2016). Thus, to the best knowledge of the researchers, none of the earlier studies
focused on principals’ leadership styles and peace education in secondary schools in llorin West Local

Government Area of Kwara State. This was the gap which the study filled.

Literature Review

Researchers have conducted many studies on principals’ leadership styles as determinant of school
effectiveness (Amini & Arya, 2019; Kang & Svensson, 2019; Millicient & Julius, 2019). For instance, Millicient and
Julius (2019) conducted studies on the influence of principals’ leadership styles on academic performance in
secondary schools in Awendo, Kenya. A conceptual frame work was employed to show the interplay between
the principals’ leadership styles and students’ academic performance. A descriptive research design of
correlational type was employed in the study. The population of the study was comprised of 35 principals,
340 teachers and 1400 students. Saturated sampling technique was used to select 30 principals, while
the remaining five were used for pilot study. A simple random sampling technique was employed to select
186 academic staff and 301 students from the sample institutions. A questionnaire titled “Principals Leadership
Styles (PLSQ) and Students’ Academic Performance (SAP)” was used to elicit vital information from

the respondents. Also, interview schedules, document analysis and focus group discussion were employed for
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the collection of relevant data. The study revealed that principals’ leadership styles influence students’ academic
performance in secondary schools in Awendo, Kenya.

Mullins (2013) affirmed that leadership is the behavior which initiates a new structure and interaction
within social a system. Klein (2019) indicated that leadership involves two or more people, where one attempts to
influence the other’s behavior towards the accomplishment of goals. Mackatiani (2020) expressed the opinion that
leadership is a position or ability to lead a sroup of people in an organization for the attainment of a set goal.
Manga (2020) remarked that leadership involves guidance and directed activities of individuals in a given direction
in order to achieve the goals of the organization. Rivas and Tarin (2017) defined leadership as a projected feeling
from one individual (the leader) towards others (followers) for the purpose of realizing croup objectives. In this
regard, leadership could be seen as the process of influencing the activities of an organization toward
the achievement of goal setting. A good manager is a good leader, but a good leader may not necessarily be an
effective manager. Wereta (2019) affirmed that the central theme of leadership is getting things accomplished
through people. Leadership therefore involves the achievement of an organization’s goals through a process of
influencing, directing and coordinating group activities towards the attainment of set goals or solution to a mutual
problem. Leadership therefore involves the attainment of organizational goals through a process of influencing,
directing and coordinating group activities towards the realization of set goals or solutions to a mutual problem.
Therefore, leadership centralized on getting tasks accomplished by people.

Leadership style is the behavior a leader exhibits while guiding organization members in appropriate
directions. It is the manner and approach of providing direction, implementing plans and motivating people.
The first main study of leadership styles was conducted in 1939 by Kurt Lewin, who led a group of researchers to
identify different styles of leadership. A leader is an individual who influence, directs, control and co-ordinates
the behavior of others to achieve the organizational goals. Trubceac (2020) posited that a leader as an individual in
the group given the task of directing and coordinate relevant group activities. The autocratic leaders reflect
a narrow span of management, egocentric, greedy, desire to be flattered, feared and not respected. Telling style is
used when leaders tell their employees what they want them done and how they want it accomplished, argue
that end justifies the means, make his own decisions and announce to the subordinates to carry out the decisions
without soliciting for their advices or opinions. The democratic, participative or consult style leadership style
consists of the leader sharing the decision making abilities with the group members promoting the interest of
the group through social equality. The leaders’ actions are premised on openness, deliberation, trust, integrity,
honesty, equality, mutual respect, sharing of ideas and encouragement of the people to feel about their
involvement it boosts employee’s morale as they contribute to decision making process. This type of leadership
style is based on the thinking that no man is an island and that two good heads may be better than one. Kendra
(2013) found that consult leadership style enhances effectiveness, productivity, better contribution form group
members and increased group morale. This takes a passive and care free attitude towards the problems of
the individual and the accomplishment of organizational objectives. This is where all the rights and power to make
decisions are fully given to the workers or subordinates. The leadership has no hierarchy of education, no defined

code of regulation; allow followers a high degree of autonomy and no way of determining whether someone is
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right or wrong in the given capacity. Though in educational administration, few leaders delegate their role due to
lack of drive, initiate and intuitiveness. It can however be effective when followers are highly skilled, experienced
and educated.

The study conducted by Khan and Soomro (2020) concluded that leaders are expected to develop and
sustain high morale among the teachers. It is vital for principals who are usually leaders of their schools to ensure
that attainment of excellent education for all students for them to imbibe culture of peace so as to be needed in
their society. However, despite the noble nature of national Philosophy on education and its laudable objectives
towards ensuring effective human relationship, national consciousness and integration, secondary schools have
failed in addressing and inculcating the fundamental norms and values for enhancing peaceful coexistence among
the populace (Gupta, 2016). To curb the unfortunate scenario, there is need to advocate for effective leadership
styles that inculcate functional peace education in secondary schools. Ezeoba (2012) established that education
intersects with almost every sector and theme in peace building. This warrants critical examination of
competencies, skills and resources required to ensure peace education in the institution. In the same vein, Olowo
(2016) concluded that peace can be used to influence behaviour and actions of subordinates to achieve certain
goals while the study of Enu (2016) affirmed that one of the major functions of the school principals is to direct
and control the activities of the personnel, in order to achieve educational goals and objectives.

Theoretically, traits theory is premised on the fact that leaders are either born or made with certain
qualities that make them excel in leadership roles and evolved around the mid-20th century precisely between
1930s and 1940s. The theory posited that leaders are either born or are made with certain qualities such as:
intelligence, sense of responsibility, creativity, self-confidence and other values that make them excel in leadership
roles (Kovach, 2018). Trait theories often identify particular personality or behavioral characteristics shared by
leaders. The trait theory of leadership was based on the assumption that, there were certain personality
characteristics that could predict success in leadership positions. It is believed that effective leaders possessed
a set of inborn traits and ability that distinguished them from non-leaders. Although, no research demonstrated
that this was the case, some people still believed that, there were certain innate traits and abilities that made
an individual, a good leader and that certain traits could distinguish effective from ineffective leaders (Kibbe, 2019,
Turner & Baker, 2018). In support of the foregoing, the study of Bonds and Freeman Jr (2020) revealed that some

traits are associated with effective leaders in management situations.

Purpose of the Study

1. To find out the relationship between principals’ leadership style and peace education in secondary
schools, Kwara State, Nigeria.

2. To examine the relationship between democratic leadership style and peace education in secondary
schools, Kwara State, Nigeria.

3. To investigate the relationship between autocratic leadership style and peace education in

secondary schools, Kwara State, Nigeria
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Research Hypotheses
Ho: There is no significant relationship between the principals’ leadership styles and peace education
Ho,: There is no significant relationship between democratic leadership style and peace education

Ho,: There is no significant relationship between autocratic style and peace education

Methodology

The research design used for this study was a descriptive survey design. Thus, the designed was
considered appropriate for the study because it allowed the researcher to systematically gather respondents views
on the relationship that exist between Principals leadership styles and peace education in secondary schools,
Kwara State, Nigeria. The population of the study comprised 490 teachers in all 23 secondary schools in, Kwara
state, Nigeria. Quota and simple random sampling techniques were used to select 200 teachers and 10 schools
across the state using Krejcie and Morgan’s table. The research instruments used for this study were structured
questionnaires entitled “Principals’ Leadership Styles and Peace Education Questionnaire (PLSAPEQ)” to gather
relevant data for the study. Both content and face validity of the instruments were ascertained by experts in
educational management and measurement and evaluation. The reliability of the instruments were ascertained
using test-re-test method of reliability and reliability coefficients of 0.72 and 0. 79, obtained for Principals’
Leadership Styles and Peace Education Questionnaire respectively. The data gathered for the study were
statistically analyzed using Pearson Product- Moment Correlation Statistics to answer the research purposes and

hypotheses of the studly.

Results
Hypotheses Testing
Ho: There is no significant relationship between principals’ leadership style and peace education in

Secondary Schools, Kwara State, Nigeria.

Table 1: Relationship between Principals’ Leadership Styles and Peace Education

Variables No X SD D.F Cal. Value p-value Decision
Principal Leadership Styles 197 10.92 -1.89 Ho:
198 .78 .000
Peace Education 197 3.05 0.385 rejected

As shown in table 1, the cal. r-value of .78 is greater than the p-value of .000 at 0.05 significance level.
Therefore, the hypothesis which stated that, there was no significant relationship between principal leadership
styles and peace education in secondary schools was hereby rejected. Thus, there was significant relationship
between Principals’ leadership styles and peace education in secondary schools in Ilorin West Local Government
Area of Kwara State.

Ho,: There is no significant relationship between principal democratic leadership style and peace

education in Secondary Schools, Kwara State, Nigeria.
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Table 2: Relationship between Democratic Leadership Style and Peace Education

Variables No X SD D.F  Cal Value p-value Decision
Democratic Leadership Styles 197 5.43 -.067 Ho:
198 166 .000
Peace Education 197 2.38 0.490 rejected

Table 2 revealed that the cal. r- value of .166 is greater than the p-value of .000 at 0.05 significance
level. Thus, the null hypothesis which stated that, there was no significant relationship between democratic
leadership style and peace education in secondary schools was hereby rejected. This implies that, there was
significant relationship between democratic leadership styles and peace education in secondary schools in Ilorin
West Local Government Area of Kwara State.

Ho,: There is no significant relationship between principals’ autocratic leadership style and peace

education in secondary schools, Kwara State, Nigeria.

Table 3: Relationship between Autocratic Leadership Style and Peace Education

Variables No X SD D.F  Cal Value p-value Decision
Autocratic Leadership Styles 197 6.29 -.929 Ho,:
198 422 .000
Peace Education 197 3.24 0.698 rejected

Table 3 indicated that the cal. r. value of .422 is greater than the p-value of .000 at 0.05 significance
level. Thus, the hypothesis which states that, there is no significant relationship between autocratic leadership style
and peace education in secondary schools is hereby rejected. Thus, there was significant relationship between

autocratic leadership style and peace education in secondary schools, Kwara State, Nigeria.

Discussion

The finding of the hypothesis 1 showed that there was significant relationship between Principals’
leadership styles and peace education in secondary schools, Kwara State, Nigeria. The findings agreed with
the studies of Lawler (2013) that principal leadership style is a key factor in promoting peace education in that it
influences the intrinsic and extrinsic motivation, job fulfillment, absenteeism and turnover productivity. The study
equally concurred in with Green (2015) which affirmed that principals’ leadership behaviour is a fundamental
determinant of peace education. In this regard, principals’ leadership style is a pre-requisite for any schools to
promote peace education and foster a kind of harmonious relationship. Therefore, school principals should imbibe
good behaviour to their teachers so that they may become model and be of help to the students in both
educational and socio-personal life pursuit. Leadership styles adopted by the administrative heads of secondary
schools influenced harmonious relationship and peaceful co-existence in the teaching and leaming environment.

The findings of hypothesis 2 showed that there was significant relationship between principals’
democratic leadership style and peace education in secondary schools, Kwara State, Nigeria. Thus, Peace education

in schools is to be assured, promoted and enhanced through promotion of shared values and involvement of
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teachers, students and the community in the management of the schools. The findings corroborate the studies of
Enu (2016) and Bass and Bass (2008) who established that democratic leaders solicit for subordinates input to
enhance efficiency effective service delivery. Thus, the principals’ disclosed openness in communication as sought
for teachers’ inputs create an environment where staff often exercised self-direction and commitment towards
the actualization of the institutional goals. The findings are corroborated by Kendra (2013) studies which revealed
that democratic leadership style enhances teachers’ productivity, synergy and group morale. Also, Obilade (2009)
asserted that, this leadership style encompasses on the notion that everyone, by the virtue of their human status,
should play a part in the group's decisions. In addition, studies carried out by Akande (2018) and Omolayo (2000)
found that democratic leadership style is one of the most effective and creates higher productivity, better
contributions from group members and increased group morale. Democratic leadership style enhances cross
fertilization of ideas, creativity in solving problems and group members are encouraged to share their thoughts and
philosophies. Also, the current finding is synonymous with trait theory of leadership. The theory assumed that
leaders are made with certain qualities such as sense of responsibility, intelligence, creativity and self-confidence to
lead the subordinates in the organization (Kibbe, 2019; Kovach, 2018; Turner & Baker, 2018).

The findings of hypothesis 3 showed that there was significant relationship between principals’ autocratic
leadership style and peace education in secondary schools, Kwara State, Nigeria. Therefore, there was significant
relationship between principals’ autocratic leadership style and peace education in secondary schools in
Secondary Schools, Kwara State, Nigeria. This was affirmed by James and Burns (2003) who indicated that having
minimal abilities and capabilities need close supervision and direction to ensure peaceful co-existence in schools.
Substantiating the outcome of these findings, Moore (2017) inculcated that autocratic leadership style calls for an
authoritative approach where subordinates are not opportune to water down plans that might lead to
discrepancies. In this vein, autocratic leadership style should seldom and cautiously be applied in the school
system only to checkmate the excesses of teachers who may wish to abuse principal leniency. Bunmi (2017)
expressed the opinion that autocratic leaders have absolute control over subordinates, which consequently result
in high degree of absenteeism and staff turnover. However, it could remain effective for certain routine and
unskilled jobs as the benefits of control may override the disadvantages. This assertion was corroborated by
Mulder (2015) that autocratic leadership style ensures orderliness in behaviour, efficient time management and

conformity to standards conceming integral parts of success in any educational establishment.

Conclusion

Based on the findings of the study, it turned out that principals’ leadership styles are key determinants
in achieving peace education in secondary schools. Thus, to produce an integrated citizen, who is well behaved
and well-adjusted for the nation’s development, peaceful co-existence in schools and fostering of harmonious
relationship between effective teachers and students, the principals should respect the dignity and worth of

the teachers by consulting staff in charge of staff welfare before making decisions.
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Recommendations

Based on the findings of this study, the following recommendations were made:

1. Principals’ should periodically evaluate their leadership styles to create harmony in schools and
enhance effective service delivery.

2. Shared values and participation of teachers, students and the community in the day to day
management of the schools should be given priority by school principals’ to guarantee, promote and enhance
peaceful coexistence.

3. Principals’ should not restrict themselves to just one style of leadership, but rather have many
varying styles depending upon the situation for the maintenance of harmonious relationship in schools.

4. Seminars, conferences and workshops on leadership training should be periodically organized for
schools principals to update their administrative effectiveness.

5. Concerted efforts should be made to ensure effective school community relationship.
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Abstract

The purpose of this research was to develop and assess the efficiency of P-PIADA based disciplinary
integrated teaching model on communication network analysis for electrical engineering education. The research
procedures had been started from developing P-PIADA model based on STEAM education consisting of 6 steps:
Preparation, Pre-learing, Information, Activity, Discussion and Assessment process. The developed instructional
package includes the lesson plan, information sheet, worksheet, an achievement test, simulation program,
PowerPoint media and visual experimental set. The instructional package is used in the teaching on
communication network analysis consisting of the resonant circuit two-port network and filter circuit. Finally,
the quality of teaching and learning model evaluated by 10 experts was at a highly appropriate level.
The purposive sampling group was 46 bachelor students registered in communication and transmission at
the department of Teacher Training in Electrical Engineering, Faculty of Technical Education, King Mongkut’s
University of Technology North Bangkok. The research instruments consisted of teacher manual, lesson plan,
integrated management of P-PIADA activities, instructional media and test. The statistical analysis is mean
standard deviation, t-test and efficiency standard of E1/E2. The research results shown that 1) the research results
shown that the efficiency of developed instructional package had efficiency equal to 76.49/77.36 which is in
accord to the standard criteria of 75/75, 2) the comparison of leaming progress of the learners has a significantly
posttest score higher than pretest score at the .05 level, and 3) the students’ satisfaction was at a high level

X =432, SD. = 0.51).

Keywords: P-PIADA Based Disciplinary Integrated Teaching Model, STEAM Education, Communication Network

Analysis
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Wemuagdudefadiiide lneauileveyluszdunn (X = 4.37, SD = 0.22) uagaudedanilifvegluseauuin

(X = 4.08, SD = 0.31) 2) WadUnNFTN WIS BUVINANARE MM AT BUgeNINauS sust Wil dudAgyswau.05 way

3) sysiupnuitanelavestiniSsuanmsldueundinduy fdnadelreriameegluseauiniign X = 4.54, SD = 0.57)

AdALY: ueundinduuugunsalnam meSeus usemamms dniSeudulsennei 2

Abstract

This research aims to 1) develop the mobile application for leaming on the topic of Buddhist etiquette
2) compare learning outcomes pretest and posttest, and 3) examine the degree of student satisfaction by using
the proposed mobile application for improving Buddhist etiquette leaming area of social studies, religion and culture
for Mathayomsuksa 2 students. The sampling groups includes Mathayomsuksa 2 students at Thanyaburi School
using cluster random sampling (1 class of 46 students). The research instrument used consists of a proposed mobile
application, academic achievement tests, and satisfaction assessment form. The statistics used in the analysis are

percentage, average, standard deviation and t-test values. The results indicate that 1) quality assessments examined
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by the identified content experts and multimedia applications experts, the average score was at a high level
(X = 4.37,5D =0.22) and the multimedia application was at a high level (X = 4.08, SD =0.31). 2) The learning
outcomes based on the average score of the posttest was higher that pretest significantly at the level of .05.
3) The satisfaction level of students from using the proposed application has overall average was at a high level

X =454, SD = 0.57).

Keywords: Mobile Application, Learning, Buddhism Etiquette, Mathayomsuksa 2 Students
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Abstract

This research is a part of the thesis “The Development of physical education activities Related to
Students in the 21" Century” of General Education Program of Khon Kaen University. The research purposes were
to study the Problems, Needs and Guidelines to the development of physical education activities related to
students in the 21" century of General Education Program of Khon Kaen University. The research samples were
interviewed 10 experts. The researcher assessed the Needs of 20 Deputy Deans of Academic Department and 361
Bachelor degree students. Then the researcher This group was selected by purposive sampling. The instruments
for collecting the data were Semi-structure interview and needs assessment with .82 of IOC for content validity,
and .93 for reliability coefficient. Data were analyzed using content analysis and setting priority in terms of needs
using Modified Priority Needs Index (PN, oqieq)- The findings for this research were as follows:

1. There were some problems in providing leaming objectives. The objectives were focused on healthy
learners. The content were focused on sports skill. Both explanation and practice were employed in learning
activities. Teaching Materials and learning sources were not sufficient for students. Measurement and Evaluation
were not related to leaming objectives.

2. The findings of the Needs to the Development of physical education activities of Deputy Deans of
Academic Department and students’ Needs. The order magnitude of the needs index, leaming activities should be
developed most, the level of index was PN ogiieq = -50 and PNl ogiieq = -52

3. The guidelines to the development of physical education activities, leaming objectives should be
clear in course objective. The content should be adjusted to exercises and physical activities. There were variety of
teaching - methods. Teaching materials and learning sources should be sufficient for all students. Evaluation and

assessment should cover all skills.

Keywords: Physical Education Activities, Students in the 21" Century
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unAnga

nuAdelunfsdf g Usrasd i e nvmanesnsliTusunsud sasumauanmarimeluningous
AMNSING UG ¥ NTeUANLARYRINANITERUUS Yy UnTe nauFeEns fie ShiinwsesuByadadietuli ¢
MnuvAnEdolonvuwiaila S 39 au wiseenidungumnaes Sy 19 AuLaEFNAUAL $11U 20 AU LATedEle
Altlun939 fe Waunsudaasunmsumananuyimelumsisui nmndnquauvquinseuanuAsuaziuua
makaanayImelunsiseusnnsdangy andufanssy 3 6 a%a adsay 75 it dUamiay 2 ads Resertu
3 dUami fiumiunudeya neunsvnaesuas v IN1IVaaes TinTeideyaalifivadeunil (T-Test) nan13398 wudn
1) luszezndamaveaes UndnwinguveaesiatedsazuuunmsumanaviimelumsiSeud nmudngugaminneu
N1INAADI aéwaﬁﬁaﬁﬁmmaaﬁﬁﬁ 320U .05 Mrioumaans = 126.05, SDigumsmomes = 31.10 WAE Mystisyomes = 153.52
SDymmmmees =16.49, t =325 p = 002) waw 2) lusverndanisvaaes UnAnwindiumeaesdiAind sazuuunisuaion
rnavimeglumsSeuinndnguluynesduseneu gandi neummeredazaninguaiun sgrdlteddgynieata

520U .05 (Myzmmmmess = 416, SDygmamsass = 0.04 UAE Mysimanss = 3.36, SDytimmmmmes = 0.18, t = 7.13, p = .000)

ANENALY: NIPUAMLAALUUAULA MiquinsoumuAn uawneaime MaseuiA TS ngyY

Abstract

The purposes of this research were to examine the effect of the program to promote challenge-seeking
in leaming English Language based on the mindset theory of undergraduate students. The participants of this study
consisted of 39 fourth years students from a private university in Bangkok, consisting of 19 experimental group

students and 20 control group students. The Instruments included a program to promote challenge -seeking in
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learning English Language based on the mindset theory. The training program contained six periods with 75 minutes
in each period for three weeks and the challenge- seeking in learning English language scale. The data collection
consisted of pretest and posttest phases and the data were analyzed by T- Test. The findings were
1) an experimental group gain a higher post-test than pre-test score at .05 significant level (Mo = 126.05,
SDpretest = 31.10 and Moogiest = 153.52, SDpogie =16.49, t = -325 , p = .002) and 2) at the post-test phase and
the experimental group gain a challenge - seeking score higher than a control group at the .05 significant level

(Mosstest = 416, SDpogiest = 0.84 and Mgy = 336, SDpies = 0.18, t=7.13, p = .000)

Keywords: Growth Mindset, Mindset Theory, Challenge- Seeking, English Learning
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n3zUIUNIUE 97 ezt i sumaars melu Fould Ae mswannnseumuAauuuiAla
(Growth Mindset) € 1119107 ug1ungus n50UAIMA A (Mindset Theory) 789 Dweck (2006) 7 7@ I gy
AwEIsaugrewmwesEInsaRanl TneransAnuwainnuidevansnu Blackwell et al, 2007; Lou & Noels,
2019; Paunesku et al., 2015; Yeager et al., 2016) Wu11 ;:Iﬁauﬂa;mﬁiﬁ%’umiﬁ’wmmaummﬁmmu@‘uim AngAnssy
1umsﬁauﬁ'ﬁﬂﬂgjmiﬁwmmaﬁuqmémamiﬁw LLasL%adwaﬁﬁiyz:yﬂl,l,azmmmmmiumiﬁauimmﬁaaamama
fanuasUAsuadls Tnglsidutuanuannsamnann eruniin waztaseny (Lou & Noels, 2016)

INNTARATINNTZUIUNTHAILINTOUANUAAKUUA UM INWITelnauazansUszwmea (Blackwell et al,

2007; Lou & Noels, 2016; Lou & Noels, 2019; Paunesku et al,, 2015; Onjai-uea, 2019; Suriyachanhom & Piyakun,
2018) {3femuingl 6 nszvaunsiisnldlunmswamnnseumnAauuuidulaliundiFou leud 1) mslinsgsinseu
AuAnvenLes 2) MslideyaifdiuaeazaRdyan 3) msliidoyafeniunseunudn MenwiLuuEule

4) MIAOUNALNSNIITEU 5) NMSWeUAETIBUANLAR “Saying is Believing” wag 6) mMyviunumvuadmvng
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Abstract

The purposes of this research were, 1) to study the results of using Creative Leaming Activities to sample
group and disseminate group regarding the concept of motif in the folktale, creative writing ability, and students'
abilities in the 21% century which consisted of creative thinking, collaboration and cross cultural understanding, and
study the opinions of the sample group and disseminate group after using Creative Learning Activities. And 2) to
study the results of using the folktale as a medium in classroom. The samples of this research were 2 groups.
The first sample group for testing was the 2 year students of Thai language teaching major, Faculty of Education,
Silpakorn University. The second group for dissemination about the results of research were the 2" year students
of Thai language teaching major, Faculty of Education, Kanchanaburi Rajabhat University, teachers and students in
Prathomsuksa 4 of Demonstration School of Silpakorn University, and teachers and students in Mathayomsuksa 3
of Benchamatheputhit School, Phetchaburi. The research instruments were motif concept ability test, creative
writing ability test, creative thinking ability test, cross cultural understanding ability test, collaborative observation
form , the question for opinion reflection and questionnaire forms. The mean, standard deviation of items, t- test
dependent and content analysis were used to analyse the data. The research findings separated into 2 parts, they
are: 1) The results of using the Creative Learning Activities. Al abilities of 2 groups of students included that;
(1) motif concept ability, (2) creative writing ability, (3) students’ abilities in 21% century that; (3.1) creative thinking
ability, (3.2) cultural understanding ability were higher than before using the Creative Leaming Activities with .05
level of statistical significance, and (3.3) collaborative ability were higher than before using the Creative Learning
Activities too. And (4) students’ opinion reflection about the benefits of Creative Leaming Activities can be
categorized into five topics as follow; 1) developing student’s creative thinking, 2) the benefits for story writing,
3) leaming with happiness, 4) build on a teaching career based on the knowledge gained, and 5) enhancing
collaboration, understanding people and different culture. 2) The results of using the folktale as a medium in
classroom revealed that the teachers and students of Mathayomsuksa and Prathomsuksa levels who were teaching
and studying Thai language as a subject had high level of agreement opinions about creative folktales can be used

as a medium in classroom. Both teachers and students had high level of positive opinions that the content of
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creative folktales had high imagination, creative thinking got reflected through creative folktales and benefits of

creative folktales can be used in real classroom too.

Keywords: Creative Learning Activity, Motif, Folktale, Creative Writing, Ability in the 21 Century
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AMAEANIAYRNINANYINGuVAaDS o (AY)  AzuuLAY X SD. t-test Sig

1) slwirniSaseunalulimunuing

ApuS YU 29 15 6.62 1.70
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NAILIYU 29 15 11.52 1.15
2) ANHENINTOA UM BT IE59a55A
neusY 29 20 9.28 1.85
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3.1) ANUENNNTOPUANUARES19ETIA
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3.2) ANUEAAILLANA 1N AILETIN
neusuy 29 15 7.97 1.68
12.49. 000

S GLET 29 15 11.24 1.22
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d‘
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Abstract

Complex problem solving is a competency necessary for taking any careers in the 21% century world.
The goal of this study was to enhance a class of grade 9 students” Complex problem solving competency by using
an engineering design problem-based leaming. The participants were 38 ninth graders of a laboratory school located

in Bangkok. A set of complex problem solving test was used for tracking the students’ complex problem solving



148 | 215a15AnwIAERS WAINeIaBULIAIT UM 24 aUUT 3 nIngnau - Auenew 2565

development. Each test consisted of one problem scenario and seven open-ended questions in relation to
the 7 components of the complex problem solving. Findings from content analysis reveal that the majority of
students arrive at the high competency level after experiencing three cycles of teaching through the engineering
design problem-based learning. Top three components of complex problem solving with which the students
present high development are: 1) identify problem, 2) evaluate the complexity of the problem, and 3) identify
the relationship among variables related to the problem, respectively. However, the component by which many
students struggle with is to evaluate the appropriateness of the solution. This study provides suggestions for teachers

on how to create learning activities that promote children’s development of complex problem solving.

Keywords: Complex Problem Solving, Engineering Design, Problem-based Leaming
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Abstract

The purposes of this investigation were to study the physical fitness and abdominal obesity in university
students. The research was a study of cross-sectional design. Participants were 3,672 Naresuan University students
who enrolled Sports and Exercise Course. They were selected by purposive sampling and were students of 3 groups
of faculties: 1) Health Sciences, 2) Sciences and Technology, and 3) Humanities and Social Sciences. The variables

of physical fitness and central obesity were collected before course starting in 2™ -3

week and after course ending
in 15" - 16" week of semester. The research instrument was health-related physical fitness testing. The outcomes
were analyzed using mean, SEM, percentage, and ANOVA with repeated measures followed by LSD’s multiple
comparison. The results were showed that after course ending, grip strength, abdominal strength and endurance,
and cardiorespiratory endurance of Sciences and Technology students were better than Health Sciences and
Hunanities and Social Sciences groups. At the end of the course there were significant improvement in all groups
at .05 level in flexibility, upper body, abdominal, and lower body muscular fitness, and cardiorespiratory endurance.
Abdominal obesity was apparently found in female in all groups of faculties. The waist circumference was greater
in male and female of Humanities and Social Sciences students. The findings of this study were showed that physical
activity in Sports and Exercise course can partly improve physical fitness in university students. Students should be
suggested about exercise on how to do in the right way and be set exercise program consistent with principles of

exercise. These findings can be useful to further planning on setting of environment in all faculties in the university

for health promotion in university students.

Keywords: Physical Fitness, Abdominal Obesity, University Students
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weensuvieufassuenuadinsle nquiteeaiiunasinsdnduasBuseninmnATeeglsisunsaounudeya
SnwazUsznsmans uassumsUssfivaussanmmene $iuau 2 ads lun msussidiufouuayrdinsiSeuiviin
WAENSEONAAINY

wWiasiiad sy

1. wdedledmiumvndeusLsIan YNNG

LUUYREDUANSINNWNeNeTiUsE Il ue s Useneuildusius fuaunw (Health-Related Physical Fitness

Testing) I 1) useduile (Hand Grip Strength) 2) Anugews (Twsedaludnamn; Sit and Reach) 3) Aruudausauas
AUBANLBINA LT pALUY (Fufiy 1 Wit 1 Minute Push-Ups) 4) A ussareEATILR SN et B
(an-ifs 60 3u77; 60 Seconds Sit Up) 5) msudaussuazenuonmumeandsioduans Bu-ts 60 Junfl; 60 Seconds
Chair Stand) wag 6) mmeanuYessEUUlraisudanwazsyuumela (Au 1.6 Alawns; Rockport-Fitness Walking Test)
(Sport Science Bureau, 2019; Thai Health Promotion Foundation, 2018; ACSM, 2018; Haff & Dumke, 2012)

2. witadlefldlunisvedeusudsiulstnnsmansuavaussanimmame iua 2.1) wdesde midnuay
Sodauga 2.2) metais 23) iedosTausindudedie 2.4) ndounddleTraugeud 2.5) witniduna 26) 1B
winiva g 17 i (4318 WwURLMT) way 2.7) gIes88g 400 LS

SunsunsAliumsise

1. paddaiunurideyanewsou @Uamiil 23 veuaBey) uaendudeu @Uamin 15-16) Aeauies

Y -

fuianiamufouSodninuasnisesnidenme Usssinmeanisiing 2562 Hamadsudusasans Taefiidnan
3 NauAny Av 1) NRuANeIAERsaUNN @T1Wu 7 Aae lawn Aasiusunerans wetuiarmans Inenenans
NSUNNE AVIYANERS aNFISNEUANERNT WdANERS Wavunmerans) 31uiu 827 AU 2) nquineiransmealulad
@S ¢ pa IHun AaznuRseEns TSNeNNISITIRRaY AR aN Sneneans Smnsurans uazdanlnenssy
A1ans) 31uaU 1,288 AU uaz 3) NnquNy varans wazdnumans @dwau 6 aue lauwn aasdfmans USmsgsne
Lﬂi@gmamimzmiﬁami WyBemEns Anvimans derumans uaeInetdeunnni) S1uau 1,557 Au

Ya o o

2. {dvhmstuiindeyadwieluil

Y

21 YeyadnuarUszynsemans toun Wimn diuge wdmunadviinanie weeyiimsinseue)

SauaLlnn wamuMdndUSaULDWasa VAL NN
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22 deyaaussnnmmienie ngvmsvadeuanssananeRduiusugunw (Health-Related

Physical Fitness Testing) léun 1) useduile (Hand Grip Strength) 2) Ausewsa (Taadlud1awii; Sit and Reach)
3) ArudaussarAToAMUTeNA ML pduUY (MUt 1 wifi; 1 Minute Push-Ups) 4) ennuudsusauasamonyu
YoINd I Dv T 09 (Zjﬂ—ﬂjjﬂ 60 IU¥; 60 Seconds Sit Up) 5) anuudsusaayAaeauYeIn A od e Eu-a
60 3UM; 60 Seconds Chair Stand) wag 6) AmeanusssruUlraisudonlayszuumela (AU 1.6 Alawns; Rockport-
Fitness Walking Test)

3. thiyaisuuldlvhmsdeseyinaneadia

milaneideya

1. theaflfuiengimsedflasmanade (X) Armunamiadousnnssu (SEM) wayietay

2. TnnwideyaneadAdienismedeuAnuLUsUTIUNaAREUUTAET [One way ANOVA with repeated
measures (WUU 3 x 2 : N3l x FanamadeuE wanouazndsadhsufineentidnie)] iewssudisuanuuans
Y09FRA BUBIRIUSAUUsTNSANERS LLasamiamwmqmsJﬁé’mﬁuéﬁ’uqmmwmaaﬁamsé’uﬂ%zyﬁgw%'iwdwdau
WIS IR AZNTEONMIAINEYBUARYNGHANZ WAL TEINNGNAMY UavSEUNEUANLLANANUUUTIER

InglgismaveaeuveeaLean (LSD) syauttddaynedian .05

NaN133Y
AN 1 NSUTEUTIEUARAELALAIANLAIALAR DUNINTTIUYBIF MU NUUTEINSAMARS 58I 1N DUMRY

YRS LUITINWLBTNTBBNARINY

M9 1 uansAede (X) uarAiannueaInefouannsg i (SEM.) vesiuusiulsennsmaniserinnaulasnd uS ey

AAWAENTERNMAINE

UAnUS sy 9T (N=3,672)

AuUsinu NIV AERSHUN W ngaIneAansmalulas NRUNYUEAERSLAZ
Uszwnsenans (n=827) (n=1,288) Feauenans (n=1,557)
fauEeY naITEU fouEY U GNER, nouseY naTeU
W, N (ne/9g9)
Y 131(15.8) / 696(84.2) 588(45.7) / 700(54.3) 461(29.6) / 1096(70.4)
(Souay)
18.92 18.92 18.50 18.50 18.62 18.62
a1y @) * * + * * +
03 03 .02 .02 .02 .02
55.61 55.78 57.96 58.22 56.81 57.10
twitn @langw) + + i . " "
40 40 32" 32° 30" 30%
161.71 161.88 166.20 166.15 163.75 163.90
A9 (lwufluns) + + + + + +

28 28 20f 208 20" 20%
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U393 (n=3,672)

AUy NguINeAENTHUN nginenAansmalulag NG BIAERSUAY
Usernsenans (n=827) (n=1,288) Feauengns (n=1,557)
naulFeu NHIBHY naulFeu nAUSIY fiouiFeu nAAUSHY
o 21.31 21.10 20.92 21.00 21.09 21.15
fastianane
(Alansu/iums’) : : : - - y
12 12 .10 .10 .10 .09
BRTINSAUVBIID 80.13 81.04 82.17 81.90 82.46 82.70
Vouin + + + + + +
(PSy/anth) 36 38" 30" 31 27" 28°
12.67 72.71 74.10 74.12 73.76 73.88
FOULEN (LUURLLIAT) o " + + + +
37 37 30" 30° 27" 21
91.81 91.70 91.03 88.49 91.92 91.92
souarlnn (WuRALImg) + + + 4 4 4
30 38 24" 317 22 28"
79 79 82 81 80 80
drdusouioaslnn + + +. i + +
00 .00 0ot 007 0o .00%

* a = = PR a + o = d Y I a 3 i a § a = d 1% ]
p<.05 Wansyumiguiunews ey, 'p<.05 WeilTeuiisuiungainemaniauainnausew, *p<.05 Waleuiiguiungy
Ingrmansaunmvausey, p<.05 WeaFsuiisuiunguineimansmalulagnewsew, p<.05 WeallSsuiisuiungy

Inernansmeluladvdaseu

NA151 1 nwudn GEenguinermans wasinalulagdumdnuazdiugwnnnitfdangudu usiliny

I a

ANULANA YRR YN sENINNG UAny wasliFnnguinemansaunmiddnsinisiuvesiilavaein seuLen

dnahusoureaglnninnidnnguduetaillud Ay sy .05

o

AU 2 MIUSEUTIEUANRALLAZAIAIUARIALAR BULATTILYBIF IMUIAUANTION NN ENFURUS U

guaesliAnsyAuUS W naiivenmansaunm nauinemansmalulad uavnauLyeran fasdPumans
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M5 2 kaneARAY (X) UarAIALARIAAG BLNIMTEIU (SEM.) BelUsiuausTanmynesmeiduiusivaunm

vostidnsERulSyaesnguiveransaunn naaiveneaniinalulal wasnguuywemansuasdeuAans

Uaat3ya9s (n=3,672)

AALUIAUEANTIANTN ngaRvenAEnSgU W nginenAansmalulag NA BUAEARSUAY
ymameiduiusiugunm (n=827) (n=1,288) deaupnans (n=1,557)
naulFeu nAISIY fauiFeu nASIY naulFeu nAAUSY
28.23 28.52 33.16 34.13 30.30 30.92
1. usatuile @Alansw) + + + + + +
28 29 23" 237 20 217
8.65 9.62 8.08 9.31 8.14 891
2. ANUSOURT (WURLIAT) + + + + + +
25 25 20 207 18 18"
3. A ausauaz e 24.76 28.55 24.72 26.58 22.81 24.89
anMUTBINAL P LY + - N + N .
(v 1 wnih) Gruuase) 36 38" 29 317 26" 28"
4. AuuTusaaz AN 27.19 29.27 29.47 31.23 2791 30.03
onmuosnduilentiios + + + + + +
(qn-fs 60 Tuni) (Fauedy) 35 36" 28" 29" 25 26
5. Aad s waz e 47.75 51.76 50.51 52.51 44.77 49.50
annuesnduiiodusns + + + + + o
(Bu-de 60 i) Gruauade) 39 40" 31" 32 28" 29"
6. ANUDANUVDITEUU 19.17 18.55 18.52 18.31 19.33 19.03
Irasudenlazszuumela + + + + + +
(Rockport-fitness walking 09 09" o7’ 08" 07 o7

test; 1AW 1.6 Nlawms)

o
1387 (W)

“p<.05 WawSeuidisuiuneusey, 'p<.05 Wawssuiisuiunguinemansgunmnews e, *p<.05 WeawSaudisuiungu
Ingrmansauamvausey, p<.05 WeaFsuiisuiunguineimansmalulagnewsew, 'p<.05 WeallSsuiisuiungy

Inernansmeluladvdaseu

NANTN 2 WU FRASEIRTAIMaEMIRaNaINIY TannaiivemansuasmalladlaussnnIneuuLse
fuile Auudusuasanuenvurendudoninvies uavanueavuresszuulvalsudenuar ssuumelafniian
NANAINENAERSATNIN UasnduNyemMansuavdInurans dwsulannguinenaansaunin wuin danugeusannid
ANy wermaniuardsumaniogaiidoddniissiu 05 wenanil ganumsUTulsaimanssanwauANg U

§in ﬂ’J’]ZJLlfﬁQLLNLL@SW)’]M@WVIU‘U@Q?\%’]&JLﬁj’t’]ﬂl?uUu NANUlaNt MY WarNaulad a1 TINHIAIUDANUVITEUY

@ o

Inadsudenuasssuumelaeglideddnfisedu .05 Tuldnwiasngudiaifiouiieuiuneuseu

o
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ARUN 3 N1ITdIAMIBIARTEAULS Y3
102 r 220
r 200
100
[ 180
%7 160

96 1 r 140

[ 120

94 -
100

U@ (9.
F1uau (Aw), foum:

92 1 I 80

%0 4 [ 60

I 40

88 -
r 20

B6

L] | Wi

naudeu wiGeu noudeu waadeu nouideu waadeu

nfuINEIAARTEIN TN nguineAandimalulad nuuyvaAaninasdanurani

Waued (vu) Bdwauw B lovar

Wil 1 uansAaie (X) LagA1nnuAnAnEuNInggIu (SEM.) vasseued 31 iagseuavvesidnseiulSynns

AT WA

MnuELgdl 1 WU fevarvesldnmandsidsoulonfunasiunsguviedinniguams (Geuennnniy
80 iwufiung) Andusaunnnirdammwasedtanous sussendaisulunnnauane Tnedewseu dammdengs
IneeansaunIn ngaInemansiasmalulad wasnguuyvermanswasdrumans seueaniiiu 91.52 + 9.10,
91.55 + 7.49 uaz 93.18 + 9.43 WURIAT 31U 113, 135 way 197 au Andudwnulidnsesas 16, 19.3 way 18 104
ﬁwuauﬁﬁmﬁwmmiuﬂﬁjmﬂguﬁ MUY FMTUNSUTeUNUI DEaMdnaWine1eansavnn nauineransuay
wiAlulad wasnguuyvemansuasdnuaans I5ouoawiniu 9246 + 9.56, 92.71 + 897 way 93.74 + 10.00 WUAWIAT
10w 131, 170 wae 212 Ay Andusnuiuiidnsegay 188, 24.3 uay 193 maaﬁwmuﬁ%mﬁ”’wmﬂuﬂdmﬁ”’uq AUARU

dwsulidamarensus sunuln GEaveng inerrmansavnn nquineimansuasmalulad wasngy
uywraEnSLazdInLmans A50Uiniu 96.00 + 6.58, 98.19 + 6.70 uaw 98.76 = 7.03 WURAIAT MU 15, 65 uay
57 au Anvdusnuiidndosay 11.50, 11.10 wag 12.40 Suaqai’muﬁﬁmﬁgwmiuﬂejmﬁ?uﬁ] AUAINU VS HUNUI DAR
WENFNINGPNENTFUNN NLINeFansuazinalulad uasnguNyvemansuardumans 159Uaiu 94.50 =
374, 98.19 + 6.43 ay 99.75 + 7.98 WURIAT U 12, 59 wa 58 AU AnTuswiuiiansesay 9.40, 10.00 wax 12.6
vossuuiAniommelunguiug euddu e ddenguuemansuardsumansiiseuennnninguduriily

NAIBLAS L

dyuuazaiusena

a

INNIANYININAFDUANTIONTNNN80ITENT2A UUT Uy In3 WnINeIdBuLsans lngnsvadeu
aussommMeidiusTugua Wi 1) usduile 2) ermseust) ernuudusuasarenmueanduieduuy
0) rruudusuasmemuvsndadentivies 5) eraudusuazemusavumenduiiodnas uay 6) awenmy
vosszuulvaisudenuarszuumels sansiwieudisuiuusiuaussanmynamediduius fugunmaesianseiu
USyeywinguinenenansgunn nauineraniinalulad waynauuysermansuardsnumans nulvaasewivnnm

wazn1seantiasme dannguinemansuazmeluladilaussonmminuusiduilie muudusuazaruoanuveindnile
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Wies uazAueanuvessruUlvansuianuarsyuumelainINENNGUIVENMARSEUNN WasNquNYYemanTILaY
dspumans naddeSwandsiifufimsiiaussanmmsneiduius fuguameesidanguivenmansimaluladduuse
fufto mruudusuarauenmmeinduile wararueamumesszUadsudenuarsruumelafninianngud i
noussuasndadey agslsiniu wuidi dannguivermansagunmilnue oudaf nindanng uunvemans uaz

danuenansegeliieddgsyau 05 wenanil Smumsusulsaiasuaugouin ANULIWIUAANDANUYEY

'
o v a

ndunidentavies nduiieduans waveueamuwesszuUlnaisudenuazssuumeleethedlTeddayiisysu .05
TuidnuiasnguileiFouiisuiuneuisusie

TumsvhAanssumsedeulmssnevietanssunisme (Physical Activity) iﬂumim?{aulmﬁwshﬁ 99
sumeiiRaannisvhoesndiiomedilng vl ameldldnduiintuniuniivaein Sarsmsiauinmie
mssentidmefduduildufanssumaadoulmimesuisitoauadeussonmmemeld fansasaad
gummwessruulvedeulafiouasmela sufinsainuadugumuessruund uiouaznsegn (Suksom, 2018; Kritpet,
2011) eg9lsiinu namFITeRUaNvzYeIUsENINS WU SAnngRINeImansgunmilseuleMardnd e UL IRD
avlnntosninAnnauiu Sseralunseddnnguioglunduanefifedasiuniaisunsasudugunm mslddu
AMuuzthmsgunmuazmsnssnwi mnzay lildsudeyat nansgunmiissegtaien wifidaded uil du
aaﬁ‘dizﬂauﬁgﬂmmiuazﬁﬂuﬂﬁ gy AaNalun U UR wazdmananginssuaunmls 819 wginssunisan
ANOU (Tinkajee & Pumwiset, 2016)

yiall Hadeiiddnuenifertesiunmafisaussanmmsneuazgunmiia Wi muiluniseendidsnie
(Frequency of Exercise) matfisAanssmsneludinuszdriusagnsiifanssumenelugnuinses e ased iy
wmslunsas1aaiagunwia (Suksom, 2018) InglewzasssanmmnsmendiusiugunmiuaienmuvesTE U
Inadieudenussszuumela massiannssuulnadeulafiauassuumelaldifu ndudelasidudosimaiia
msvhaunninUni (Overload) iieliAneumdausuasdamuaunsolunshauistuld lumsiauaussonm
YosszUUL D uag Fuaumiin Al wazsreznafivenyauveanseanidsmeuutuelsn Gemstmualusunss
nseenfidameliaenadsstundnnisoantidsne (FITD dwdunisd amdeand i o ufanssudiasuadns
AuBaveurasnd il suasdenendnuesitine msiinUfoRinnnimeninty 2-3 edwleduami Tsndivmens
mafiutamaedodlmn dwnmasifaaussonmvesndudefsdudewenuuulusunsumssentidnisuuulfuss
AL FITT wiuieniu Inedestimsfmiuat3anu (Volume) Tufsdemeiennuda (Velodty) vesnseaniingda
MeAe (Suksom, 2018; ACSM, 2018)

dmsunnzduamaesiidnsziulinans wuin daamendgsiifianesuamedsuaunnnimane
Tuynnquane Tnenguuyuemaniuasdsnumanitsouionnnmingud uidunaneuaznds Wululddn iaan
vEnavestladeifanuduiusiunmafnnnediuams lnslamzegid sladeduypraiinuiunmvgadosiomsiin
NMESAMNIFINIUNAYIBABY 10 i1 (Ravinit & Sattam, 2016) WA UNIANYIT8U8 Chaimay and Woradet
(2015) uazmsAnu3deues Onlamai (2007) Ais1eaudn iemd siilemalfinnnzduasmsnnniunamney 3.7 i
TnglumsfnuniiadeiifienudiniusiennednamduianmminederinSumuimudniusueanmigatunngdiu
AINBNATUNAYIY 2.5 117 (Chaimay & Woradet, 2015) Wil AALANF NN e WAl AaLA N1 an1ad U
2IAUTZNOUVDII WNNYIENINIBUAE A dUlALn wandnile Tufulusnnie uarlasasnmwessamedinase

AsRanaNa sy Jainnwuldimerdlsinguniunawe Jaruchart, 2020; Ghouse et al., 2016)
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NaNSANYIANTTOMIIIMET duius fugunmuesldmminerds warnnzdnuameinuluddnseiy
Sannwiuandifiiuin mavhienssumaedsulmimevietanssumemetidunisedoulmeiusiig vesne
Aeanmavhourendudemesalugtaeaiuaiuaunmidls feiiufaimaasuamsanssanmmminigves
Aaslunnngy usiaedainisuugaianiliasuyndulsesausson e duiusduguam Sy el
aussomTIMETeiAnss iUty witinisUsuUsuesTRuRB U seidimeanamesuamdunguiian wuang
Tumsiananssnnwmamevesidniamsleiunsuuginieiuniseenidsmedigndes uaziimstmunalusunsa
mssenindmeliaenadastundnmasendidneiiivisrud anumin ssezinm uazsiinvesnsesnindsnie
myduasuliiand msdelsunsuutsdufnviomsatvayuliianeensdamemnt uluisaseny Fadunsadng
anmuandeudlid e omsadaadugunmlumming 1§y swdmsdansmedadanmndexluiminende
mnanIndeuse seusliBesuesemssentidime avdwaliniseenidamertesas Ghouse et al, 2016)
naesauMsIianslavanesuased osuilifdeguam uasiumslavanussnduiuddaaiuomsaua i
dodneg AduBnunmamidumsietiostusssmuaumafanziwinduedlsadulid nedmaisogunmeoly
(No-in, 2017)

v
SLIGIGITIE
1. dauauurlumsiman1sideluld
11 Tumsdefanssunemeliunildn asiaeudesmesnsedu uaglimuugtundSousgdlnddn

Wenfurdnmseeniidainiengnies uazreaivayuianssuigSeuaula

1

12 NNENISANEIANTIONINNNNEUAZATITO WA BN EANNINGIFY WU AISENISITUA

' v '
aa o N

TUshnsuNseanmasmeliidenmd st unannnseenmMasNeNineeNud ANuULn szeean waralavainseaniaanie
2. Ydawusnuzlunnsideaseialy
2.1 eslimsfnwidSeudigunamaussanmynsmenduiusivaun mussiaannguaoy

q q

22 AsinMsdenanIsIINEIUvanMIeenMaenilamingaui ulAn NN 1geama
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Abstract

The purpose of this research 1) to develop and find the effectiveness of online lessons for enhancing
21st century skills on writing for commmunication via weblogs for undergraduate students, Naresuan University,
2) to compare academic achievement before and after school, and 3) to study the satisfaction of
the learners. The sample group was 2nd year undergraduate students, in the field of Educational Technology
and Communication, Faculty of Education, Naresuan University, consisted of 30 students by purposive sampling/
research tools. These are 1) online lessons via weblogs for learning on writing for communication to enhance
skills in the 21st century, 2) quality evaluation form for online lessons via weblogs, 3) achievement test before
and after school, and 4) student satisfaction assessment form for online lessons via weblog. The statistics used
in the data analysis were E1/E2 lesson efficiency, mean, percentage, standard deviation (S.D.), and test (t-test).
The results of the research found that 1) online lessons via the web for learning about writing for communication.
The efficiency was 86.92/91.1, higher than the 80/80 criteria set. 2) Regarding the results of comparing the learning
achievement of the learmners before and after studying, it was found that the scores of the students after studying
online lessons via the weblog were significantly higher than before studying scores at 0.05. And 3) the analysis

revealed the overall satisfaction of the learners at a high level.

Keywords: Online Lessons, Writing for Communication, Weblog
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Abstract

The purposes of this research were 1) to develop an instructional model for enhancing physical
education-based innovative creativity in the Thailand Education Era 4.0, as well as 2) to investigate results on
the implementation of an instructional model for enhancing physical education-based innovative creativity in
the Thailand Education Era 4.0. For research methodology, 57 third-year physical education students at
the Faculty of Education, Thailand National Sports University Lampang Campus were all selected by the cluster
random sampling technique during the 2019 academic year. Research instruments drawn for this study included
1) A questionnaire related to the physical education student’s contexts and requirements; 2) An instructional
model; 3) An aptitude physical education-based innovative creativity test; 4) A learning achievement test; and
5) a questionnaire related to physical education student’s satisfactions. The data were statistically analyzed using
Mean, standard deviation, and t-test. The findings of the study were all detailed as follows: 1) in terms of
the implementation of instructional model for enhancing physical education-based innovative creativity in the
Thailand Education Era 4.0, it revealed that; 1.1) Instructional contexts supported for enhancing the students’
physical education-based innovative creativity were rated at a lower level; and 1.2) Meanwhile their required
instructional management supported for the students’ physical education-based innovative creativity was rated
at a higher level and 2) the development of instructional model for enhancing physical education-based
innovative creativity was divided into 3 major steps of teaching process consist of 9 components which are
CREATIVES MODEL, was rated at a higher level, Also, 2.1) In terms of the implementation of a development of
instructional model for enhancing physical education-based innovative creativity, it showed that the students’
were rated at 80.08 %, 2.2) meanwhile their leaming achievements on the course with its significantly difference
of 0.05, were higher than pre-implementation, and 2.3) Their satisfactions toward the implementation of

instructional model for the enhancement of physical education-based innovative creativity were at high level.

Keywords: Instructional Model, Physical Education-Based Innovative Creativity, Thailand Education Era 4.0

umin

nsfnwdunaisadglunsiannuyuslifamg mmamsalugiianeideudesns Wedsaud
mswasuulas Adesiannnsnuliiusionisiasuudas dennludagiudugauisnnuedyiomimeineinis
wazwaluladine Yeyarnasidsulasegusings msdanmsfnuddaudnduegneddiasdontannauliil
anuanansalunsaniienozdiuuamslumsegludsauldifueesi mnng fanuAndiviuasis fiumgmsaifidam
wasAsuulasegnaeanan annsoldineluladfifeturnnisadsassdliausslond sufiafinnuannsly
n3saIneg g a3 viviumaluladuazanuasyirvtiluguiuusneg mmmmaa‘tumiﬁmﬁdamaiﬁﬂuﬁmm%:
ANLEINI AeAuAnai1sasIA InszanuAnadsassAidunssuiunsmaaNoo sy wE vl A unuIS s
uidegwrlmin annsafnduwazadied sUseausdiwaniml sauansdunuuunn nuiiduuselon] anufa
a¥assdidudsivihliuyudiuumdunsuiusavasuwasanmanudusguazdwnndeslulumsia anudn
a$sassAdummuaninsamsanedunsanldvansiiams vaneudyy siseAnndlnadaduanudauuusiuni léun

ANUANSLSL ANUANATBILAAT ANUAREANEY wazAUAnazdenaae (Guilford, 1967, pp. 145-154) ALAR



182 | 1sasAnwAans unInenaeusaas Ui 24 adui 3 nsngiau - Aueneu 2565

afassd L dunszuiunsmeanesi s Uszaunsaliduvess avaueenuud ihudalveg lug Uuuulvgl
TunsdagUuuuresauAniududnuuzanzveusaryaraidlidnd uipaduddmissdulandld Wescott &
Smith, 1967, p. 18)

auAnadvassddudsifinnuddgsonnauasdimniuegneds suduiiazdosindunsinniaou

msaeuieduasuiinGeulinnug Wennuanunsalunsfnaisassdiotnsousyliidunadeian Suum

Tumssfduiialifianugy waziNazaswassadsnl dsivdauauazduussleniludny 699l (Hurlock, 1972,

q
°

Y
pp. 327-328) leesuneismnudrAguesnnudnassassaindud sidisdaasudissulidanuaiusaluaiuang

Y

waeau A NMsieuAawensual duasuanudgunsenin aiddelunisvieuns fawindntele Walenali

'
= o o a

Seuledsm Auein veaswasiilunwn1sasddnivy AinvemsfndAgmsduasuliinduiuayed fe vinvy

e

.Y

mMeAndauinngan sgmnuy e msAniainnssy Aazanunsauddym senuuuiazaiassdadig 16
FinfazUszaunadisa (Weiss & Legrand, 2011, pp. 63-78) msAndeuinnssu fie nsaseasseaddwliiowdem
viewmuaueIyliundenn viesenin arudnad1sassdlainnssy waniieiinuselovdfuind@nwanuin
waRne UM sEIE e RRES I RN sTImsES ua L AnEeEs IR TnssumenaA N Ll ausn
fernuduindnmanadnem

mMsinnsAnwlnefiniuun fuadenmnmnis@nwiuazmsianaun gy Ae viansdaady
AnuansnsatusunsAsliagBelunnsedy Wemnnsinmsinulasnsufiaess Sihiaenadoatuiddinuas

= 1

#9Al sIEA1sIANIsS sunsaeulilid aremsdnasunsAn JedwmalrnssulylasuniswaluInsEUILNISAR

v a

wenntumsssunmsaeuddfidnvaraagdugudnan JymitdWadndinmiehfe nszunsdanisfnwlulne

o

galyanmnsoimunineenisinvewiTow insemsdnnisiieusdeldiinssunmuagasunleuniug dniseu
Tnazsebingaeuduaudouniusly luvaedjunasesw witliyasmaiuvewmnuldsuniseusudaeu a5y
msvdenaeuauRnuiolfiednsansanwnds snduyprainiianuauysainagiaga wasdnuauwtinsdu

a [ @

AU uslunmsufonss Seluifiuuuunsianmsiioumsasuiidaudn aunsaaeuliiniFouidn fiadulalums
Vfgﬂﬁaq WAL wﬁ”amﬁgqmuwmai"wassﬁ?{qﬁﬁﬂmﬂ'ﬂué’qﬂﬂéf (Sutthirat. 2011, pp. 3-15; Wiwattananon, 2007,
pp. 1-4; Chivaphan, 2010, pp. 1-3)

msfnulutagiuamsinsiaunguiuunsiseumsaeunuuIAnuas Joyce and Weil (1996, pp. 5-14)
na1i1 msiivgufisestu fimsideilensnaounnuiuazamsaouannmludanstiluanumsaiads lnsnisesniuy
suuuulldFes s ogejmneiamzegdlasgrmilaild aenndesiuuuifnues Buasr (1999, pp. 6-7)
Tyler (1970, pp. 1-2); Tanner and Tanner (1995, p. 385) '1'7iﬂa'ndwﬁﬂwmmaamsﬁwmgmwuﬁﬁﬁu WADIADAAR DI
Fuanmanusioms anusidilunsiannvedruasnd nnsfinunandfeiifedes wuididnivnsldiaue
susuulunsiamsiSeudaasuinwensAndianssmesindnuindnag unaandusdnagduasihlugnsian
uinnssuiadudaidapnnlusunnvesUssimeni Lﬁaa'qLa%u‘[ﬁl,ﬁmﬁuﬁuﬁﬂﬁﬂwﬁm%mg eauliduagisay
anunsanauensulnglmininuensAnT swinnTu Wisetsat and Nuangchaloem (2018, p. 131) Fautanssud
AOARABINUAILABINITVBIUNAN AV IV INAANY ABZANBIFNENT WNINLIFENITARILAITIR I NVREIUNS
Fedaitmulihduuinnsamamadnuniifienuanvansuazuanssnnifudsazdiensydunisisousvesy Gl
inna Tnemawaldademuduss wamnramauiuiemasunEeuwse shnsieunsaeuiuinemniale

VY

Aty Jamngdunsseusiumsfnuea 4.0 JaiulvilSeulddnwudiaansondavizeaduinnssulimenues

Y



Journal of Education Naresuan University Vol.24 No.3 July - September 2022 | 183

luguzanzy 3 Toiluorasdfaauluszdvaaudny Feaulaluniswaungduuunisssunisaeu
WelduasnuAnasvassAldaianssumaadng Tuaan1sdinuive 4.0 Inensysannissusuunsiseunsaou
wiadanisaeu F5nsaeu iWeliinAnwiinrnuAnaswassAdwinnssumamadng wagliaeaadaaiunisimm,

a

Hiseudgeansfinwilne 4.0 seld

o

nQUszaAvaINIsITY

1. leWaunguuuunmsBeunsaouiioiiuainsndnai uassdldainnssumeadnuluganisfnw
g 4.0
2. iitefnwnanislégunuunsBsunsaouiioaiuaismuAnaisassdidsuinnssumenadnuluge

msAnwlng 4.0

YBULIANITIAY
1. YaUAYAINSIVLMUUTTVINTUALNGUADENS
Usgwns Toun 9nfnundl Mds@nuluduldd 3 ndngmsdnuimansiadia av1ismadne
AEANYIANERS UNTINEISBNISANIUINE Inenanarng Unsfing 2562 §1uau 78 Au
nauia0813 lawn Snfnudifdadnwlutudd 3 aNgIANBIAERTU AN @1u1 v NaR N
ANEANYIAENT UMTINEIRENSAINUINR Ineueaiu1e Insfinw 2562 Tumgdnnisiansseus 2 viiseu
dmau 57 A lamnlaenisduiuungs (Cluster Random Sampling) (Worakham, 2011, pp. 95-96)
2. vauwavaINITeRuilom
st siFsumsaeuiiadiuadsmuAnaduassdiduinnssumamadnwiluganisfinwlne 4.0
ImEf[fiﬁfjamiuﬁsﬁmmﬁmmiﬁaui Tushdonseenuuumsiamsiieus Weliin@nulsinmuAnassassdids
u¥anssmanafine delflunsiudeyamsidelundsd
3. YBUIUAYBINITITUAIUAIMUS
31 fudsiu leud msdamsiBounisaeusegUuuunsiseunsasuiiiewdiuansnnudnadeassd
Faudnnssumanafinw Tueansinwlne 4.0
32 @auusau ldun 1) anufAnaieassdideuianssanaadne 2) sadugninianadeu wae
3) awilanelafifiiennsiSsunusuuuumsSeumsaeulawaiuaiamuAnasassd B innssummadnm Tuga
msAnwlne 4.0
4. vauwAvTRIMTeRustzan GaudTuil 1 Wew wwiew - Juil 30 ey Aueieu na. 2562

5. YBUWAYBINITIVEAIUENUN Toun AsANwIFans 1 InedunsnIwAana Inewnd1ung

ad a a o
Weliunside

MTIFeiFes MaRaNIURuUMISBUNTaoUiBIER N ANUARaS @ sAlInnsumanadnu Tuge
nsAnwlve 4.0 lasun1ssusesaTesssunsidelunyed lneanenssun1sasesssumadelunysdainanidu

NSHAA N®Y STALATINITLAVN 007/2562 TUT USRS 29 dunmy 2562 Tudi naunety 29 uiau 2563 wagld

v
P = v

NSYUIUMTIVTIUJUANNS (Action Research) dseavioen Asil

v v '
cudilqulu =

1. w3l tlun15398 Tunsiduasadl (Rdsltasadinlunside tawn

U



184 | 1sa1sAnwIAERS WAINNaBULIAIT UM 24 aUui 3 nsngnau - Auenew 2565

11 wuudeuasitednwianinuiunuazanudesnsiaungUiuumsissunsaouitewaiuains
AuAnassassAdinnssumanafnuiugansfinwilne 4.0 Juwuvaeuann Tanvasdusuuniesdiudseanu
A1 (Rating Scale) 5 526U 11 30 T TAnAudesiu (Reliability) Wity 0.89

12 sUuuumsiFeunsaeuiieldiuadmuAnaivassdidaimnssummadnuiluganisinwilne
0.0 fitumounisaeu 3 du fesUszney 9 asdUsznay 3un1 Creatives Model wariiamuivanzaveglussduun
(X =431, 5D. = 064)

13 wuuiamufnadeassdidainnssumanadnulugansinelve 4.0 ddnvasdudeseuwuy
dmtly 91U 5 9o JA1 10C (Index of item Objective Congruence) AU 0.92

14 wounpdeuanadunvivemadou fdnvusndufereuunuulsii sindenseu 4 #uden S1umu
30 Y8 deA3eINBY I 0.21-0.84 ANAAIEBETENINN 0.04-0.71 Uazildn KR-20 Wity 0.84

15 wuvaeusuemiiensly duiuunnsidiuyssanaei (Rating Scale) 5 seiu dmuau 10 Je fid

ety (Reliability) Wity 0.88

J <

2. nmiusauswdaya Sdunsunsiiusiurudeyanmside wseendu 2 seay Al
szEzil 1 maiagULuunsseunsaeuiaEtuaisnuAnassas sl innssumanadnuluga

msfnwlne 4.0 fdunsunisifiunueendu 7 duneu dsil 1) (Plan) Anvideyatiugulaednwainenarsiiiu

v
aAv aa

WWIAR MigufuarnIeNnetes 2) (Plan) Anwideyaanndymuazanusemsinglduuuasuanuanndayymuag
AnuFpaslunMsWaLgULUUNMsEsunsauilewuaieruAnas uassAdu Ianssumeanadnuilug antsdn
Iy 4.0 3) (Plan) Anwideyaanndgymuazanudesnisiaglduuvaeunuanindymiiaranudanisiunsimmn
sduuunsSsunsasulitelaiuasnannuAnas assAL swinnssumanadnuiluganisiinulne 4.0 4) (Plan)
FnUszaunqugoaiiiadaviiiaguuuunsSeunsaouileieduainsmuAnadassdidsuianssummadnunluga
msfnwilve 4.0 5) (Action) WarngUuuumMsBsumsasuiiiedduasaemAnaisassiidauinnssumenadnulugn
nsAnwlne 4.0 6) (Action) SnaunuINg Ll e3nnYULUUNSIE UM SRl Bla uas I NARET 19aT 51T
uianssumanafnuiluganis@inuilng 4.0 uag 7) (Action) naasddguuuunsiFsunsaeuiioaduasnsaiudn
asvassfluinnssumanadng TuaansAinwilve 4.0 (Action)

sveeil 2 m3fnvinansldguuuunisiFoumsasuii elaiuassnnudnadeassAisuianssumnis
wadnw Tugansdnwilng 4.0 § 3 Tunou §il 1) Observe) AnwiAuAnas9asAL T TANTTIMIINAA N7
2) (Observe) Anwuadugyismamaieu uag 3) Reflect) AnnAnufianela

3. meameidoya malinreitoyalimsinsedt fuiolud

Azuuud lfanmsiuuuinanuAnasaassdif i nnssummad nuuaz Az ldainnnsvii

wuvegeyIeadLnvEIMIEey vhmsinssimaniesar warteyamniuugeunumufionels hnsiasgi

mALRRsuazd LU

HANSI38Y
1. AN I ULUUNSIE gunsaeuil oS uas19nuAnas 19assA g winnssunawadnuluea
nsfnwlng 4.0 wuln 1.1) anmuiunnisissunmsasuiliasuaisnnufnaiassalauinnssumamadnuluge

nsdnwlng 4.0 egluseautes (X = 246, SD. = 047) §AUABINITNTIANISIS BUNMTARUT AT UAT19AILAR



Journal of Education Naresuan University Vol.24 No.3 July - September 2022 | 185

afvassAlainnssumanadnuiluganisAnuilng 4.0 eglussiumn (X = 4.27, SD. = 0.32) waz 1.2) Nansimu
susuuMsSeunsaeuiioduaismufnaisassdidianssummafnylugansfinwilng 4.0 Sduneunisaou
3 4 flosduszneu 9 ssdUsznou 3undn Creatives Model f1eaudon fail

il 1 mawdeunsaeu Usznaudne

C = Cognition myvhinseniiniug ysannisTaiunguinailayayves Piaget

il 2 masiiumsaou Ysznoudae

R = Reflection Msagvioum ALl eneuaussdaitysannssauiunguimsiiousves Bloom uag
MsInnsiieuslagn1siseunsaeuluUaI19EssA (Creative Base Leaming)

E = Elaborate to Create M33uiufnag19azidenaeeysannsiungsmsissusiuusaie (Theory
of Co-operative Learning)

A = Assessment msUszidiusanuetaisassd leedenlpsiurinueanufndBuaineassd

T = Thinking nsAndenleaiteliAnnsassmnuiienues (Constructivism)

| = Innovation MaswassArarulval Tumdlvl I ianssmemefnuaeandasiuganisinuine 4.0

it 3 ma¥anaussdiune uazdolsnszgndld Ussnaude

V = Value msUsziiunanuantien anuiianela

E = Exhibition MsUssidiudusmilnedadinsansuansay

S = Sustainable MsUszRiuANNEBUlABYhMsTuTineyiiu

sUuuumMsiFsumsaeuiialaiuaiemuAnadassAldainnssumaafnunluganisdnwilne 4.0
fanuveategluszauun (X =431,SD. = 0.64)

2. wansldimungUuuunsis sumsasuiieiaiuaienuAnadsassdiduinnssumaadnuluge
ms@nwlng 4.0 wud 2.1) AzuuuedsnnuAnadassadauianssummadnuiluganisdnwilng 40 veuiSou
winiu 4004 Ay fovar 80.08 druldBauLINATHILVIAY 088 ATULLEIEAWINTU 45 ATILY UATALLULEN
Wity 35 Az 2.2) kamsTaradugvimenisideu sieimn mM3dansSeuivestin@nuvdaseugainitneuseuet

A v o w

fidudAyeadansziu 05 uay 2.3) dndnwillenufimels lnesuviuiglusyauiniign (X = 4.57, SD. = 0.58)

nNsaAUsI8NaN1SIvY

1. nmamsiaungUiuunMsseunsaeuiewiuainsmuAnaduassdidauianssumaadnuluga
nsfnwlneg 4.0 wuin 1.1) anmuunmsidsumsaeuiiaiuaiunnudnaisassdidadanssunaadnuiluge
nsdnwing 4.0 egluszautiey (X = 246, SD. = 0.47) fianudasnsnssanIsis sunsaeud @S Nas 19 uAn
asnassAluIanssummadnuiugan1sfinwilne 4.0 egluseduin (X = 4.27, SD. = 0.32) @onrdasiunanIsive
993 Khuana et al. (2019, p. 57) lasfiunsimunsviuuunisisunisaeueanduszuy lnemsinszianmiom
AufoasuaeimuesrUsznauiiddnlumsiangluuunsisunsaoudienssuiumadina il Jseliiin
MMy uazmsinduladonssduszneulunsimunguuuunsFeunisaou dadunsdidumsluszosusnis

ewdAey Wunsfinwideyanugiuegraluszuu ibiladmeuiidaauhligmssisiuwuuguiuunsssunsaeu

'
a

Mduszuu gndes wngan amsanaunszuIunsissunsaeuldiduegifivenaind

Ya o

Welduszynduums

G
mMsdaLeFULUIUNMISEUN1aaUYas Joyce and Weil (2009, p. 9) ilesdusznau liun 1) NanvesgunuunmIdnnis



186 | 1sa1sAnWIAERS WINABULIAIT UM 24 aUUT 3 nIngnaw - Auene 2565

o A

Seumsaeu Uszneumeidminevesguuuu demnandesdu ndnnisdidny Miduiiugiuvessuuuumsissunisaou

17

v '
v a o =

2) tumeuesgUuuy unsdaidesdduAnssumassunsasuduiug Susdarguuuuiiduudtuneunsasy
wnAneiuly 3) ssuudsaumsemsuduiusmedsen WunseSuesunumveseguasdiseu 4) vannsuwasin1siineu
vionauaues lunmsuenIsmsiifaeuazmevaussiedsiifiounsyh oraliunslineia msasussemadass
Tnglsifmsuszdiuingniiefia 5) ssuumsatuayu Wumsueniteuls viedsduiulumsiezldsuuuumsinnsiFeu
msaoulviiAona uag 1.2 namsianguuuunasounsaeuilo@uaismmAnaiassAlduianssmanadinm
TugansAnwilng 4.0 ffureunsden 3 4u fiestsznou 9 asiUsznay Fundh Creatives Model uadiamansnzas
aglusgAuin (X = 4.31, SD. = 0.64) FadenndeaiunanITITeves Deelers et al. (2017, pp. 18-24) evins3de
o1 AmuAnaivassAvestuinluaaiunsfnunseiugauAnunfifdndnuallGeaineassd wuin Tudindnilngd
AuAnasvEssAsrAUAnazUuna1s dwlngdutadialunguaivdnaiufals Aaudszgnd wazinermans
Useynd Jedeiifinasionudnainsassd e seldvennsa endwvesdan néngns awinfiSeu uasanzini
uansnsiudmaronmAnasATIATIUANAaTY LaznsUssiuANLARATeaTIATIEAULANA1I9INIAT Bile
miﬂszLﬁummﬁma%fwmaﬁﬁszﬁuﬁaﬁﬁag .05 LaraonAR IR UNANITIIBUDY Wisetsat and Nuangchaloem (2018,
pp. 137-139) Iévhms33e 13es uumnamsdnmsiSeus duaduinugmsAnduinnssuvesindny3ninag wui
afUsEnauveinueNsARdinnssuvesind@nyinndnag i 6 esdusenou laua ANNEINTalUNTIATIERUSUN
amanansalunisadiauwin muasnsolumssailetugdu ammmaansalunisagyion anuaansalunisiiaue
wagarmannsalumsUspdiu dudunsunsianafeudinwensfndatansamenindnuindneg £ 5 duneu
TngdianuduiusiuinuensAadeuinnssy Ao 1) milieseiusundaasuinuensAnduinnssununisiaiig
U3 2) MRl NIRRT TN sIRuMIAT AR 3) Meadtiunu duaduinuemsAnds
uinnssusumssuilofugBuuaznisasieu 4) meufuinsaeududiauvinurnsAnidaianssusunisuiaus ua

ya o

5) MsUseidly winnssudasuinwensAnluinnssuaunmsysadiu §I3eldmruauuamanisianisseuidadsy

U

VY a

Vinwgnsandainnssuvesindnyindneag laun msdafanssunisBeuiigBeulisudeiulunmsiauuinnssy
sonuuumsiauinnssuludnualassnuligSeuldiseus uidymuazaiuinnssusuiu dvunuinnssuly
mM3Boudvenindne Wun msaidensaounazwumsdansFous lumsSeusGounslfadioujifdeuda
UszaunsaduaviszaunisalunldlunmsWanminnssy Sananssulidiseulaldinalulagelunsduiuuaeionn
u¥nnss uazdnmsFeunsaoulaglitunsunsinnmaioud 5 du dwivdaaSuvinvensinifauiansuvesinfn
INAg

2. MnmamsldimungUiuunsSeunsaeuiiawduaiinnudnaieassdidauinnssimanadnuluge
mMsfnwlng 4.0 wui 2.1 AzuuuedsANuARaTsETIATsuTanssmeaafnuilugans@nwile 4.0 eglusedu
“g¢” fla 5efU “gann” nanfelaefinzuuuiedsmuAnainsassfidsuinnssumeadnuilugansdneilng 4.0 veq

v '

AiFeuiniu 40.04 Andudewaz 80.08 drudaduuannsguviniyu 0.88 AxWULEIEAYINAU 45 ATUUY LazATLIL

Y

o

ARy 35 Aziuy uansdaavesnsldsuluumsisunsaeuliiolduaisrnuAnainsassdidsuinnssams
wafnwilugansinwilne 4.0 eglusedugatisgann Faaonadestunanisiduves Thotta et al. (2017, pp. 121-126)
IgvhmsAideiFes msuszgndmquilassaramsaityalumsianmsamnsomstygfiduaiumufnadisassd
frawmadansuddamidaisassduasnsseauanes wuin 1) Waunsumswaanuamnsametygiiduasa

ANUARAT19ETIA UsEnaualeg 3 Tunau A (1) NUTysaues Usenausiy 3 Aanssu (2) MaTeusidamginssy



Journal of Education Naresuan University Vol.24 No.3 July - September 2022 | 187

Tngldimatansundynidaieassd wasnsseanaues Usenaueig 6 Aanssd wag (3) MITAanIMMsIseu3
2) wanslilsunsumsaunmasamslygiidaasunmAnaiisassd wuln dnd@nwingumaassiilesu
msannfelusunsuiinzuuuedslassuasazuuunaTuas assAganIinAnyngumueueg1ditdfmatia
fisedu 05 2.2 mamsianadunvdvnanmssurginmadanaieudvesindnymdassuganinsussusg 1l
Todfymadafisesiu .05 denpdasiunan1sideves Kwangmuang (2018, pp. 180-183) lévhmside Bes nansld
uinnssumaSeudmuuumguireuaniaiiadiduaiunisaiunnuiuas maAnaiisassd uamsseil 21 dmsu
tinfnwsziugaufnu wui aziuusoundsSeuvestniSeugainitneuSeuss \aildeddymsadAniseiu 05 way
23) tidnwianuiianels Inesauiiuselussiusnniian sonndesiunanisidsues Phongsaksri et al. (2019, p. 54)
Igvhmeide Fes msimnguuuumsFeunsasuuuaietisdumesidanuunaFouisensliuudsnudaiiise
MINALIALAREI19ETIA dmTulindnwannesnwuunandneigaamnssd seAulSea s wudn fiseuliauiiaele
somsiBeumsasuuuaieiedumesidauuunsGouimensidunimAsifsomsiannmuAnaisassdegly

JEAUNNTIFR

JDIEUBLUZANNNISINY
1. dawuauuzlumsthguuuunisieumsaaululy
msfansdsumsaounugUuuuiinaunty fturouiliauaienuinassassdiBauinnssmma
Anwiluganisdnulng 4.0 vaneduneu fiSeudesdanuonmuuazemimensuognigs WeliAnUssaviua faou
msasaussnAluiudodliduussnmadn saesnszuiumaieunisaeu ievisanufasdeniieaiaiy
TusgrrinnsdafanssunisieunisaeuwarmsinsaouL Uy sANMSiUTEIvReg
2. Yowuauuzdmiumsidunaiadaly
21 esthmswanngluuunsFounsaeuiieeduasnsnuAnaiieassdlwinnssumanadnw
Tugans@nulne 4.0 luneaeddianamAsaisassiduinnssuiudn@nyanuindus
22 enihgduuunsEsunsaou slsuaisrnuAnaieassdidsuinnssvnanad nuluga
msAnwilne 4.0 TWiluminededusasimanmsinysnidisuiisuiimilewdeunndnatusgls
23 esthyluuuvioidnsaeufiiauninuedunldfuindnvnasimansfinwnuisuiieuin

witlouvs aanenguaeals
References

Buasri, T. (1999). Curriculum theory, curriculum design and Development (2nd ed.). Bangkok: Pattanasuksa. [in Thai]

Chivaphan, C. (2010). Teaching language, interesting stories for Thai teachers (7th ed.). Bangkok: Chulalongkorn
University Press. [in Thail

Deelers, S., Tantasanawong, P., & Aujirapongpan, S. (2017). Creative thinking of undergraduates in the higher
education institute with creative identity. WMS Journal of Management, Walailak University, 6(1), 16-25.
[in Thai]

Guilford, J. P. (1967). The nature of human intelligence. McGraw-Hill: Book Company.

Hurlock, E. B. (1972). Child Development (5th ed.). New York: McGraw-Hill.



188 | 11sasAnwIAERS W IneaeuLIAas Ui 24 aUuil 3 nsngnau - Auenew 2565

Joyce, B., & Weil, M. (2009). Model of teaching (5th ed.). Englewood Cliff, NJ: Prentice-Hall.

Khuana, K., Khuana, T., & Khieodi, L. (2019). A model of instructional management to enhance education
students’ educational productive creativity in the Faculty of Education, Kamphaengpet Rajabhat
University into Thailand Education 4.0. National Academic Conference on Education 5" NACE 2019
“Research for Sustainable Wellbeing and Smart Society” (pp. 49-66). Lampang: Lampang Rajabhat
University. [in Thai]

Kwangmuang, P. (2018). The result of using constructivist learning innovation to enhance knowledge
construction and creative thinking in 21st century learning for undergraduate student. Panyapiwat
Journal, 10(1), 175-184. [in Thai]

Phongsaksri, J., Teeraputon, D., & Natakuatoong, O. (2018). Development of collaborative learning model on
internet based instruction using mind map to develop creative thinking of undergraduate student
industrial design programme. Journal of Education Naresuan University, 21(2), 54-63. [in Thail

Sutthirat, C. (2011). Authentic learning. Nonthaburi: Sahamit Printing and Publishing. [in Thai]

Tanner, D., & Tanner, L. (1995). Curriculum development: Theory into practice (3rd ed.). New Jersey: Prentice-Hall.

Thotta, O., Jaiodthon, J. & Jaiodthon, S. (2017). The application of the theory of structural cognitive
development cognitive abilities that promote creative thinking techniques, creative problem solving
and brainstorming associated. The 4th National Conference of NMC 2017 (4th NMCCON 2017) “Propel
the Economy Through Research and Innovation: The future and new challenge of Thailand 4.0” (pp.
117-128). Nakhon Ratchasima: Nakhon Ratchasima College. [in Thai]

Tylor, R. W. (1970). Basic principal of curriculum and instruction. Chicago: University of Chicago Press.

Weiss, D. S., & Legrand, C. (2011). Innovative intelligence: The art and practice of leading sustainable
innovation in your organization. New York: John Wiley & Sons.

Wescott, A. M., & Smith, J. A. (1967). Creative teaching of mathematics in the elementary school. Boston: Allyn
and Bacon.

Wisetsat, C., & Nuangchaloem, P. (2018). Learning management guideline to enhance innovative thinking skills
of pre-service teachers. Buabandit Journal of Educational Administration (Buajead), Ubon
Ratchathani Rajabhat University, 18(4), 129-141. [in Thai]

Wiwattananon, S. (2007). Reading, critical thinking and writing skills. Nonthaburi: C.C. Knowledge Links. [in Thai]

Worakham, P. (2011). Educational research. Kalasin: Prasarkarnpim. [in Thai]



Journal of Education Naresuan University Vol.24 No.3 July - September 2022 | 189

UNA14938 (Research Article)

NNIWAILININTIUATTFEUZHIUITIUNTIUN1BIDINGY Wioduasunissnuntedinge
2819179190 IUKAZAUT I U IAUT TTUNINATY
FusutniZeutusisouneIq 5
A DEVELOPMENT OF LEARNING ACTIVITY THROUGH ENGLISH LITERATURE TO
ENHANCE CRITICAL READING ABILITY AND CULTURAL LITERACY IN LANGUAGE
FOR MATTHAYOMSUKSA 5 STUDENTS

Received: August 19, 2020 Revised: September 17, 2020 Accepted: September 22, 2020

Yudy i uandles’ wazdinan seusnil’

Butchanan Monthian' and Angkana Onthanee’

L2anig@nundans drnInenduuLseng

L2Faculty of Education, Naresuan University, Phisanulok 65000, Thailand

*Corresponding Author, E-mail: nikky20032525@gmail.com

[ 1

Unanes

n9iduadediTnUszasdifle 1) afruarUssfiulszAns nnesianssunisd sudsiussunssy
Awdeng anunauet 75/75 2) Anvwanislifanssunisiieudinussanssunmndingy 3) Anwanufaiiuves
tidsuiiirensdeulafanssumeFoudinnsunssunwsingy sufiumside 3 duneu feil duneudl 1 msats
wazUspiduUsEAvEnnuesianIsuMIToUIHIWITIUNTINATIBING Y NINTANANUWINIZANYRIRINTINNSISBUS
PNdeney 5 ey wdmnaniseadiofiosanmuduliidituingouililinguiaedng duroudl 2 Anviuansld
AanssumaFeudrinnssunssuandangy fuindounguiesns sulseufinwdil 5 S 1 feadou S 19
A Tng33msduosadie uasduneudl 3 MsfnwmwAnduresineuiiidensSeulneianssunianieusiy
IITUNTIUNMWNQuAUTNTBUNG U088 NANTITY WU 1) AINTTUNITT HUS HIUITIUNTTUNIS NG Y
Usznaude 6 sunou fe (1) Tudilalusadnes @) dudilaluFesm (3) duguan @ Fuasiouna (5) uuspidusn
uag 6) Junsemiing wardiuszAnsnmiindu 76.05/75.93 2) namslfuasdnvmanisldfanssumsaid sugiu
AIIUNTIUNBIBINGE Ao dniFeulinuaiuisalun1seunIwsingwed19iiliansagyn wesaudlaluinusssy
manwvesinGsuvdadsugsninnoueu egndifoddgymeadiafisedv 05 uay 3) dniSeulviruadfisuazam
Antudandenianssunasnsliissunsaunndngulusudeu

AEALY: AnssumsiSeudinussansunmedngy mMssumwsinguegeiRiaagn anudilaluiausssy

NNATN



190 | MsansfnwAans unInendeuisads U 24 atui 3 nsngiau - fugneu 2565

Abstract

The purposes of this research were 1) to construct and assess the efficiency of the learning activity
through English literature as the criteria of 75/75, 2) to implement and study the result of learning activity through
English literature, and 3) to study students’ opinion toward leaming activity through English literature. The study
by research and development of 3 steps as follows: 1) Constructing and assessing the effectiveness of
the leamning activity through English literature. That certified the learing activity by five experts to examine
the appropriation then implemented in Matthayomsuksa 5 students to define the efficiency of 75/75, 2) Implementing
and studying learning activity through English literature. The sample group was 19 students of Matthayomsuksa 5
at Muangleeprachasamakkee School to simple random sampling, and 3) studying students’ opinion toward
learning activity through English literature with the sample group. The result of the study revealed that: 1) Six steps
of learning activity through English literature were (1) literal understanding, (2) empathy, (3) analogy, (4) reflection,
(5) evaluation, and (6) recognition and effectiveness at 76.05/75.93, 2) The implement and study the result of
learning activity through English literature were Critical reading ability and Cultural literacy in the posttest were
higher than of the pretest with statistical level of .05, and 3) Students had positive attitude and opinion with

learning activity and using English literature in class.

Keywords: Learning Activity through English Literature, Critical Reading, Cultural Literacy
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Abstract

A development of strengthen happiness curriculum by appreciative inquiry process for elderly care
giver’ is actually the topic of this study. It has been divided into 4 phases; A study of basic elderly care needs for
curriculum  development, developing training curriculum for care-giver, implementing, and evaluating
the curriculum. And this is the first phase which aims to find out basic elderly care needs for curriculum
development. A qualitative research approaches. Data were collected by 2 focus groups discussion.

The participants were recruited as the family care givers and the elderly care volunteers in the community,10
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people in each group. The research instruments includes 2 brainstorming issues in group discussions were;
1) elderly care guidelines and 2) characteristics of elderly caregivers. Data were analyzed using content
analysis. The result was as follows: Elderly care is a burden and a duty. The care includes physical, mental and
social needs of person. As for the characteristics of the elderly caregiver was also found the elderly care-givers
need practical knowledge and intimate consultant. For achieving the utmost benefit of training, the context

knowledge has to be accordingly designed to elderly care-givers’ real-life context and elderly care practice.

Keywords: Basic Needs, Elderly Care, Enhance the Happiness
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Abstract

This research aims were to study and rank of the characteristics of good teachers and to compare
the good teacher characteristics of municipality schools of Mueang District, Uttaradit Province. And to compare
the characteristics of good teachers of Muang District Municipality School, Uttaradit Province Between
administrators and teachers and students. By using a mixed research method Triangulation design: convergence
model. The research results show that the qualities required the most to be a good teacher are moral and good
behavior, followed by responsibility for teacher duties, knowledge transfer, classroom management, knowledge
and personal development. And the results of comparing the characteristics of good teachers in all four areas
between the administrators and teachers and the student group had a statistically significant difference in

the mean of .05.

Keywords: Characteristics, Good Teachers, Municipality School
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wprideaseiiiauenmsianmsissumsaeusuuysannistagldlassomudugiuwuu DAPOA dmsunis
SoudFumaluladisesmuigs lnonseuuwiAavesnsidaidunisysannsmanssewinsguuuunsifsusiuy
Tassnudugiu ngudmaainennuddenues wasngudmaainnnuidismuedasmsaiieassdtuny wndu
wmdlumsiaungluuunsGeumsasuiuuysanmsililassnuidugiufiiendt DAPOA model fiuszneusas 5
%umauﬁéﬁzy 18un 1) Fusmusvide Determination) 2) $unsiasey (Analysis) 3) FumsNauAILAENMTEENLUY
(Planning and Design) 4) Funseiiiums (Operation) waw 5) Funsuszidiuna (Assessment) isesdlefildlun1sive
Iéun gUuuunMsSeumsasuLuy DAPOA msdnRanssumsi3sunsasuuuuysanns gansaeud sanaluladies
Anudigs uaznuuUspduganmuazaailenels wan1s3sewuin JULuunsiamssunisaeunuuysannslagld
Tnsarufugdiianndy dammmnzaeglussduun (Mean = 4.30) wasiuszAvSaimanunasinasgues
wineunud @rwiniu 1.10) madunvSmeniaGeues]FouilGoudesiuuunmadoumsaoufifanntugniitns
aouuuUUnA egnadieddnymeaiAfissiu 05 uagiSeullmfiomelesgluseAuann (Mean = 4.47) agulsinguuuy
mstansdsumsaeuuuuysannsiaglilasnudugiuuuy DAPOA fifanntu aunsnduaiuligFoulinsasile
UFtRmuese fimshauswdvgdu fnsiiuinuemsduain mstiaus wasmsiSouifenues smfamsUszgnd

eusluldlumsaseuionssuaielvdionannysemeldognaiussdvsnm

AdAey: msseuiuuulassnufugu JuuuunsBsumsaouLUU DAPOA 1wsdidinnsetiindaruige
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Abstract

The research paper presents the integration management of learning and teaching using project-based
DAPOA model for high frequency circuit technology education. The conceptual framework of the research is
the management integration between the project-based leaming model, constructionism and constructivism’s
theory and to be a guideline for developing DAPOA project-based learmning and teaching model. The developed
DAPOA model consists of 5 processes as: 1) determination 2) analysis, 3) planning and design, 4) operation, and
5) assessment. The research tools include the developed DAPOA model, integration management of teaching
activities, instructional package of high frequency circuit technology, quality and satisfaction assessment form.
The research results shown that the appropriation of the developed DAPOA learing and teaching model is at
a high level (mean equaled to 4.30) and efficiency of instructional package was agreement to the standard criteria
of efficiency’s Meguigans (equaled to 1.10). The students’ leaming achievement using the DAPOA learning and
teaching model is higher than normal classroom with statistical significance at .05, the learmners’ satisfaction was
at high level (mean equaled to 4.47). In conclusion, the integration management of learning and teaching using
project-based DAPOA model can encourage learners to be able practicing in real work, to have good
collaboration with others, to enhance research skills, presentation and self-learning, including to apply knowledge

in building innovations for country development as effectively.

Keywords: Project-Based Learning, DAPOA Learning Model, High Frequency Electronic Circuit Technology
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Tnefnwainngudaee e 1,148 au naadaeesldunlaenisduiognauuumatsduney (Multi-Stage Sampling)
iwdesdlefililumsiduio uuasunumginssunsiSeudnaontinvesindnw wiadu 2 meu 64 4o neudl 1 Joya
dauynna wazmeud 2 waAnssumsiseuinasndinvesindnwudunuumandiudszanaei 5 seiu asIvaey
anuiissmsadademlnedidens 5 viu dadrianuaenadosssmimgingsusdfudien (00 agsewing 0.80
fl9 1.00 Adrunaduun () agsming 0.367 fis 0.734 Aranudesiu (@) winfu 0.963 Tinsizvidoyalagltaiaids
W33au AaTzvisdUszneuldedinn (EFA) uagiinsgvissdUsznaudsdudusuduiians (CFA) wan1s3de nui
nsiieusnaendinvesindnwsenuuTynnsil 5 esddseneu (17 Faued) leuf 1) nssansuaziauaues
(5 faush) 2) maernsuarmadnistoya (@ Fu) 3) FnuemsAn(a FUd) 4) st muaaUsEasH (2 FaUsd) wa
5) MavugmAuarusigala (2 §1udd) warluwansiansFeuinaoniinvesinfnwidaruaonadostudoyaids
Usgdnulaed a1 Chi-square = 107.722, df = 87, p-value = 0.0654, CFI/TLI = 0.995/0.992, RMSEA = 0.020,

SRMR = 0.026

o o o (% aNa 19 - =
ANENARY: MIBUINaeATIn NSRRI dnfnwuSyaes

Abstract

The purpose of this research is to develop lifelong learning indicators and components of
undergraduate students by 1,148 samples, the samples were examined in Multi-Stage Sampling by Lifelong
Learning Students’ Behavior Questionnaire, checked content validation by 5 experts, divided into 2 parts in
64 sections, Part 1: Personal information and Part 2: Lifelong Learning Students’ Behavior on rating scale with
5 levels. The result of content validation by Item - Objective Congruence (I0C) score 0.80 - 1.00, the discrimination
levels by Item Total Correlation (r,) of 0.367- 0.734 and reliability coefficients by Cronbach's Alpha (QU) at 0.963.
The data is analyzed by Descriptive Statistics, Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis
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(EFA). The result of research shows that there are 5 components (1 7 indicators) of Lifelong Leamning of
undergraduate students: 1) self-managed and development (5 indicators), 2) communication and data access
(4 indicators), 3) thinking skill (4 indicators), 4) determination of purpose (2 indicators), and 5) appreciation and
motivation (2 indicators). The measurement model is consistent with the empirical data by Chi-square = 107.722,

df = 87, p-value = 0.0654, CFI/TLI = 0.995/0.992, RMSEA = 0.020, SRMR = 0. 026.

Keywords: Lifelong Learning, Indicators, Undergraduate Students
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10) vinwgsuadinenans faaw wazmsmuin 11) mswdlatym 12) vinvemsfsiiasizit Asnansaga 13) mskd
augegsadvassailulselond 14) msfiypuszasdmsSeuidaau 15) msideieintilng 16) nauiunariuay
ShmsiFeus wae 17) usegalalunisiSews

2. wamTAesviesuszneuNsiEuinaendInvaninAnusEAUUS YRS NanTinTgiosUsenay
WU MISeuinaentinvastinAnwseaulSyay et 5 awuszney TauiueSuleANuIUTUTIYRWIUINSR B

naenTInvesinAnwlnseay 72.279 S18aLd8nIwn519 1

=

M5 1 HANTIATITRsAUsENEUNSRBUSnRenTInvesinAnwseiuUSaey w3

aefUszneu  Swaudaue Anlou fovazvasanuulsusou  Sewavvesannuwususaudzau
(Eigen Value)
1 5 7.012 21.166 21.166
2 4 1.638 16.903 38.068
3 4 1.446 13.52 51.588
4 2 1.115 10.605 62.193
5 2 1.077 10.086 72.279
E 17

Note: KMO = 0.898, Bartlett's Test = 5.125, df = 136, p-value = 0.000
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AN 2 HANTIATIVRIAUTENEURNANT NS EUS Nt InvesinAnunseAulSyay1es

Communalities Component (72.279%)
_ L4 Name of
2ol Auady | SD 1 2 3 4 5
Initial | Extraction Factor
(21.166%) | (16.903%) | (13.52%) | (10.61%) | (10.086%)
SMA - msdaniseies WieuLes 3912 | 0558 | 1.000 | 0.781 0848 | 0154 | 0126 | 0.108 | 0.102
DEV  msWanmuesegwiaiiias 3.810 [ 0.591 | 1.000 0.832 0.840 0.215 0.141 0.177 0.168 SELFDEV :
COE  msagimiuiu 3.868 | 0571 | 1.000 | 0.717 0772 | 0220 | 0176 | 0.099 | 0.180 Self-Managed and
SAS - msUssdiuanuaunsnvemues | 3.799 | 0549 | 1.000 | 0721 0762 | 0234 | 0138 | 0231 | 0.111 Development
STR  nagnslumsiiens 3914 | 0578 | 1.000 | 0.491 0513 | 0187 | 0194 | 0172 | 0354
COS  vinwymsdioans 3.838 | 0.625 | 1.000 | 0.826 0273 | 0837 | 0167 | 0.121 | 0088 COMDATA -
ACC  nsviiaundsdona 3.822 | 0.585 | 1.000 | 0.762 0.178 | 0816 | 0.180 | 0156 | 0.091 o
AN mslinuilnsuasshassme 3652 | 0613 | 1000 | 0674 | 0079 | 0788 | 0117 | 0020 | o1g1 | Communicationand
T vinwgmemeuiumesuazinalulad | 3.926 | 0539 | 1.000 | 0595 0.305 | 0.695 | 0110 | 0071 | 0.046 Data Access
MAT  vinwzshundnmans fiav uas 3.876 | 0.622 | 1.000 | 0.699 0044 | 0095 | 0829 | 0001 | 0019
soL  maudlatlgm 3.904 | 0.630 | 1.000 | 0.756 0165 | 0180 | 0.821 | 0049 | 0.144 THINK:
ANA  Vinwemsfndnsizil Andansagu 3.892 | 0.599 | 1.000 0.661 0.337 0.207 0.692 0.098 0.129 Thinking Skill
ORE  msldanufodsasassfiulszlond | 3.937 | 0.550 | 1.000 0.603 0.433 0.192 0.461 0.336 0.230
0BJ msfgmuszasdnsiseuidaau 3.901 | 0.558 | 1.000 | 0.836 0.212 | 0067 | 0077 | 0883 | 0013 OBJEC :
VIS msifideviminindlng 3.825 | 0.593 | 1.000 | 0.817 0.217 | 0179 | 0043 | 0832 | 0211 Objective
AP mistiunueimisiSeud SnmsiSeud | 4004 | 0604 | 1.000 | 0789 | 0147 | 0159 | 0100 | 0051 | 0854 APPMOT :
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Abstract

The objectives of this study were to examine the factors and to analyze the factors affecting on
physical activities management at Rajamangala University of Technology. The sample group consisted of
420 students from Rajamangala University of Technology, 2" g™ year. The samples were obtained using a
proportional stratified sampling method. The research tool was a questionnaire. The data were analyzed
by using statistic, means, and standard deviation to find the correlations of variables affecting physical
activities using Pearson correlation coefficient and to analyze the influences of predictive variables on
physical activity management by multiple regression analysis method. The results indicated that; Knowledge
of physical activities and attitude about having physical activities correlated with having physical activities
in statistically significant at 0.01 (r=0.163,r = 0.280 respectively) and Contributing factors related to
physical activity management and complementary factors related to physical activity management
correlated with having physical activities in statistically significant at 0.01 (r = 0.342, r = 0.337 respectively)
The results of the study show that the importance of educating and creating an good attitude of having
physical activity, including that universities should work on their contributing factor and complementary
factors. It was found that the factors which most influenced the management of physical activities for
students at Rajamangala University of Technology were gender, year of students, knowledge, attitude,
contributing factors, and complementary factors had statistically significant effects at the level of 0.05 on
physical activities. All variables can explain physical activities for students at Rajamangala University of

Technology for 25.3% (Adjusted R2 = .253).

Keywords: Physical Activity Management, Factors, Students, Rajamangala University of Technology
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Use91ns uazngundegs fe dnAnwivesunninerdemalulagsivusnaluuiazia 31U 9 Ui
FUUT 2-4 S1uau 77,790 AU F9n3MuInILIAf1081e tETnANEIsIwIL 382 AU Fauunvualaedenisg
13930709 1§ v107u (Taro Yamane) (3deldmmmanduiesauiadudniosay 10 1u 420 av)

wsaedlafldluntside MWuuvaevanuisiuiadeiitinadonmssnnisionssumemedmsuindneilu
winenaewalulagsivasaa Useneulisme

1. dayadiuunna $1u3u 4 o fdnvaulunuuidennau (Check List)

2. eufifeduAanssunienie S1uau 10 4o Hdnwasfuuuy 2 fuden meugnld 1 Azuuu novdle
19 0 Az TneRansunmunueivas Bloom et al. (1975)

3. WAuARiERUNTEANITINNIINE S1uY 10 T8 Wudnwasauiiuans Adeunisunn uasians
ATENNINAU WUUNIRSIEIUUTENAN (Rating Scale) Il 5 g Inefiansununueiues Srisa-ard (2013)

4. YaduideMAnfunisianisianssumnanie S1uau 20 4o was Tadeiasuiiuiunissanisianssy
N9NY 91U 13 Fo danwaziduuuy 2 duden meu “47 14 1 azuwu savu “ldfl” 16 0 Avwuy Tngiansanany

WnadginIsuUanuMINeYBe Ketsing (1991)
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5. msifanssumemengluunine ds Swau 14 Je WWudnwazuuuaeuaiun1sinanssuniee

Wunvvanasduyseanuan (Rating Scale) & 5 s Tneiansaumuinueives Srisa-ard (2013)
Tnefinsnsaounnunsadaiion (Content Validity) 9ngiBeamngy fnssnandmadiuntsinms

AANTTUNNBUAL/MS0ATUNITUSINTIANT WU 3 U Ingdiaseimnasiaiiudenndos (1I0C: Index of Item
Objective Congruence) Inefinidendamamiiimdviinnuaenndaious 0.50 Tuludeldld Fefermauiiatiy
fiensyimnuaonndesdl 0.66-1.00 (Ritjaroon, 2013) wazA1AULTesiy (Reliability) T8suuvaaUn lneldgns
#uUszans woatn (Alpha) wesasouuia (Cronbach) 7 ba nuar1A319Ld 937y (Reliability) 137 0.75
(Jongsuksakul, 2018) wagiwuvaeuaiulunaaedld (Try out) 31143 30 AU Fadlanaudeiu (Reliability) v®4
wuUgeUaLRtuviU 0.85

nsessideya

Jinswvideyalasliaia Arfevas Anede drudosvuninsgiu uasmeinnuduiusvesaiug
iauad Jadeide waredeiasy finadonissanisionssuninie Tngldedudssansanduiusvoniioddu

(Pearson Product Moment Correlation Coefficient) lnglginaua sl (Wongrattana, 2009)

A r SEAUVDIAMUFUNUS

0.90 uly fanuduiusiugan

0.70 - 0.89 fanuduiusiuluszaugs

0.30 - 0.69 anuduiusiuluszauliunans
#1n 0.30 flauduiusiuluszaum

0.00 laifipudausius

saa Y a

WALITIATILNBNTNAVR I UINENNSAINTRaN15TRNISHaNTsUNIan1elagldiSnnsIAs1Eviannae

v
o

wiaas (Multiple Regression Analysis) WuuiiauUsidnvianun (Enter Regression)

NAN1533Y

1. Wn@nwiineusuvaeuaudinlnaidunands Andudevas 54.5 wazsdumene Aadufosay
45.5 Tnetindnw dnilvafnviusziu $u07 2 Andudesar 40.5 $uT7 3 Andudovas 31.8 uavtudi 4 Andu
fovay 27.8 fnouuvuasuamiduin@nwiann sminedomeluladsunasy3 sniian Andudesas 165
39989119 INEIBmAlulag T1vusAadaIu Sa8ay 16 unningraualulagsnvusnadiuul Sevay 14
uInesswaluladssusnanszuns Sovag 10.8 unningraunaluladsivusrasaulnduns Sevay 10.5
wingrdsimalulagsvienaniide Seuaz 10 uningrdemalulagsvaenagissugi fevay 9.3 UnInedy
walulagsyuspangann Sogay 7.8 wasuvminedeimalulagsivusnanyiueen Seay 5.3 MRy

2. awswmsiifanssumemeluavinerds danadeeglussivu foaves (X = 3.65, SD = 1.233)
dlefarsandusiede wuin msiAanssunanmeluuninendeidesdiduainanadeunlumides laun SnAnw
Wasueasou onansiSeusiensiy wasndnel933maiu 1u - as Tula wnunisldan (X = 4.03,

SD = 1.056) WnfAn®IN159anAaINTY wazkaunwl AelunuNvesunIne1ds (X = 4.01, SD = 1.042) wasun@nw

lfarinssenineulaenisidviosaynsumiade (X = 3.92, SD = 1.10) Aua1Au AIN1519 1
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A1519 1 Aedensinanssumemeneluiminerdeweluladsnvusea suwundu srede

iaANnY X SD uusHa
1. dnAnwidsuiesSeu onnsiFeusisnsiiu 4.03 1.056 Uag
2. thnwidasuensieusednseumeluumine ds 3.03 1671 Uwunans
3, dndAnwildnsiuluaanuiinneg meluuminendeluszwinty 3.71 1.144 Uag
4. SndAnwlinsiiu Tu - ae Tula wnumsldami 4.03 1.056 Uoy
5. thdnwildnsiudnseuneluimiverdelusewineu 3.03 1671 Uwunans
6. tindnwiinamAanssunmsooniidne wasfiileidiuadsguninnielu 3.71 1.144 Uoy

UINGRE WU 11539 NTeuselsOn udu

7. thnwiFouindifunundngasiieatunsesniidenie wazfiv 3.86 1.024 Uoy
8. nAnwidenSudnidenisifunisesniidinie wasiun 2.97 1.642  Uunand
9. dhnwiinseenmdsdne wasiduiindulszsiegnates Suay 30 niituly 3.54 1.270 Usy
fonds
10. thinwinsesnidenie waziduihn meluifuiivesmineds 4.01 1.042 Usy
11. dnfnwinisesnindanie viieiauiu lagldaunsalvesuminendy 3.96 1.029 Uog
12, dn@nwldiaandnsenineiulagnisidviosaunsunilsde 3.92 1.10 Uog
13. dnAnwldianinglunisiauiions reuiames 3.70 1.185 Usg
14, thAnwldnarilumsiindeu vidsegaefuiious luiuilvesmmineds 3.69 1.232 Uay
594 3.65 1.233 Uay

3. Jaspiifnaronisdanisianssunienie vesin@neuminedemalulad sivuaa wud e Ll
anuduiustunisdanisianssumane dndlufuvesiulivestinfng AwiAgaAanssumianie simuafiieai
msiifanssumenie Jeduidefiiefunisdanisianssumenie wastatoiasuiisfunisdanisianssumenie
firuduiugiunissansnsiifanssumeneagnadideddiisesu 0.01 fil

Fulvastindnu anufiieatanssumene uastauafiAsatunsiifanssumienie Sarudusius
fumssanisaanssumenmeluludieniafeadu lussdusi (r = 0.157, p = 0.01), (r = 0.163, p = 0.01) uag
(r = 0.280, p = 0.01) MUAIAU

Jaduid oA atunstansAanssunienie way Jadeiasudiifoafunisdanisianssunianie
fanuduiusnunisianisianssuntsnelilufianiadednu lussauuiunans (r = 0.342, p = 0.01) uaz

(r = 0.337, p = 0.01) MUAIAU FIRITN 2
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A1519 2 Uadenflanudunusiun1sannsinanssuneneueain@nwumingdumalulagdsivuena

o ¢

g s
ArduUIEANSENFUNUS (1)

fiauds n1sdinanssu
1 2 3 q 5 6
719018
1. wne 1 -001 063 .103 -.006 ~-.012 030
2. Sudveaindnu 1 004 032 065  .085 157"
3. aufiAeafuRans sy 1 3817 4117 4917 163"
4. virupRiAentunisifanssumenie 1 265 322" 280"
5. YadendoiiAeatun1ssanisianssumienie 1 710" 342"
6. tadenasuiiieafunisdanisianssunianie 1 337

** Correlation is significant at the 0.01 level (2-tailed)

4. dvSwavesdudsnensalndnason1sdanisianssunienieg laun e Sutindnw anuifeiiu
ANTIUNIINIY FAUARLNBIAUNITHNINTTUN19NY Uad8LdatneniunisIan1snanssunianie wazdadewasy
WYINUNISIANISNINTTUNIINNY TdnSnasanisinanssuneniednsudnfnwluuninedemaluladsivuena

o = a [

lafnan lneduusimunauisaesuignisifnanssunamedmividnAnuiluaine ds walulagsvusas

'
v o aa @

l9senay 25.3 Fanwuinlidlsdasednuiu 5 Auds NdswasgreiidvdrAgynsadfniseav .05 denisiifanssuy
mane loud Fudvesinfnw (122) aAnuifeatufanssuniane (- .415) druafnediunisdfanssunime
(:370) Yadeidenineanun1TdfanITsunIeaILwIvUszana (497) Jaduasuiiieadunisiianssunianieaniu

LASDULLALANUFUNUS (606) AIMIT1Y 3

A1919 3 HANITIHASIZY DNTNATBIILUTNEINTUNINARDN1TIRNSAaNsSUNI9N8laglddITNsIms1evianney

wiA (Multiple Regression Analysis) WUy Enter Regression

Auds B SE Beta t p-value

(Constant) 1.987 .509 3.905 .000
LA -015 .078 -.009 -.198 .843
Futveaindny 122 047 115 2,623 009
m’m? -.415 174 -.129 -2.3860 .018
YiAUAR .370 .093 192 3.960 .000
Hadeide

o ulyuw 375 212 109 1.768 078

®  yuUsyunn 497 123 .228 4.036 .000

o ypanns -169 121 ~070 -1.398 163

o FdneAuEEAIN 027 234 .008 118 906
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fiauds B SE Beta t p-value
Uadeiasy
° aﬁuawmﬂumaqﬂﬁ 192 135 077 1.421 156
° aﬁuawunqgiuuwﬁmgqé’g -.303 157 -.105 -1.935 .054
®  AYUDN Lqugﬂ,a 156 174 .048 .897 370
®  1AT9YUNY WATALANIUS 606 141 242 4.285 .000

R’= 0.525 Adjusted R* = 0.253 F=12.265* p-value <.05

ansadsunensadlugunzuuuiuls Asaunis

NMFIANITANTRAINTINNNAY = 1.987+ (1224 58m8m) + - A5 0033+ 37 Ogtayaa) +

(~497ﬂﬁat5aﬁwuwﬂsxmm) + (-6O6%%Lﬁ%uﬁwm‘%a‘u‘mmxmmﬁ"’uﬁuﬁ‘)

WeuaunsnensallugUasiuunasguladasied
Zosgamsmstionsamame = (115 Zgginane) + (129 meg") + (192 Zigei) + (228 Zgggudosmvuseana) +

(242 Z{Jma"’ata‘%uﬁmLﬂ%mhmazmmﬁuﬁué)

#3UNan15Y

Jafofiuasomsdanisiansaumevestindnyamine domaluladsmsaa Iiun duldndn and
WRenfuianssuniene Wirusiieniumsifanssuynane Jasuidefienfumsinnisianssumenie dusuussana
wariladiasuientunmssanishanssuyneme Fuauduius wazeiotnes JwamsAnwdinarnduiissdunis

YoImentinug 5e¢ “sunuunsianisianssumamedmiudn@nuhaminedemalulagsvusea”

aAUs18NaNISIVY

a va 1 &

1. dnfnwidifanssunemglugminerdeimalulagsivusea dnmsiegluseduliives fe
ffanssunenmen1gluumiIne1ay 5 - 6 TuRedUa1 @enAaeny Kattiya (2015, p. 46) WU UnANWITEAU
USyy1n3vesunnine1dewdld InsuuRfanssunienie danuves 3-5 Tusadun1d wazdfanssunianien

wundmsuuives Ae Wasueuiou o1Asieunen1siiu dnfnwisaniidinie wagiauiun anglunuinves

'
=

UNMINYIFY @0ARRDINU Siangsai and Sukonthasab (2015, p. 47) wag Kattiya (2015, p. 23) Wu11 WeAnIsu

4

a0 Unfnwuufuniian de wWasuermsiseudienisiu dnAnwldignahu u - a3 Jule wnunisldans
Igmaduluuminerdeiiaiudsueiasisey sudansldnarindusiuniseenidaine auidnniles uazdl
LWSDT

3
v o A

2. ulvesindnwiiinnuduwusiunisifanssumenelulufidneuini (r=0.157, p=0.01) Fagul

1Y '

Y9unAnwIudadonisfianud1Ausan1saAanNITUNIINTE @nAdaInUN1SANYIVRY Lertsakornsiri and

o

o =2 a

Khampunyo (2017, p. 67) wui1 gudin@nwiiianuduiusiungfnssunisduaiudiunisesnindinieediadl

o o

HedAgynwanAiszau .01 donrassiu Wongsamran (2007, p. 81) wu11 FulnAnwiiianudunusiungfngsu

o aada o

nseenidinIeegslitsdAgynisadfnseau .05

o s o a

3. Anusigiuianssunene danuduiusiunisdanisfanssumeanigliluiiansdumeauind

' [ 4 a

(r=0.163, p = 0.01) Faaufidutadefdanudrdyronnuduiusvesnisuaningfinssy aenadoafu

o
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[ Y}

Sutthajunya (2003) $7891U31 AN luTBIN1TRRNAEINY dAuduiusiungAnTsuniseanidenig vas

aad

UnAnwseaudSynes andunuiglunsunnumuasegrelitedidgnieadin .05 aenndesiu Phonnil (2012)

v v §

wud anudineaiuniseanidine danuduiusiduiniunginssunmseenmainievesindnyseauusyyns

'
o o aaa

A0NUUNISNARN®Y INYWINNIAL DL TYE AN 19ERRTISEIU .05

o

4. fimuadieaiun1sifanssunianite danuduiusdunisdanisianssunieniglulunisuand
(r=0.280 , p = 0.01) viruARduraINIINNITSERS Ussaunsalandadilaeus wasanudniivvesyaratiuiine

Tinsiudsundaangfinssy @ennaeeiu Raustorp et al. (2005, p. 258) NA1391 MTHINANILagTiAUARLY

Yaa o =

MauIngInuAanssuneMelinutantndnwnas i lidantndne T AansuN1aNELALLINTY 191N N5H

Aanssumamevhliguainudussliqaulsslovdnedif Ui @enndesiu Chareondee and Prajaknate (2016,

Y

N Y

p. 43) nu31 viruaRvesUssrvuluan s uasid1 TN studnseuliauduiusideuindunginssulu

aaa o

nsiswfanssuMstuInseuvessemvuluen nsunnamues egrliled Ay eatiansedu .05 Wiy

[ A

Siangsai and Sukonthasab (2015, p. 73) wuin firuaRTANUduTuSAUNgAnIuNTUTRAINTTUMIN 8 vesilEn

@

T aandugaudnwlungunmamiuas egrsfifudifyfiszsdu 05 aonadesiu Suksal (2013) wuin virund
Aenfumseenmdmeienuduiusiunseentidinievesidnumivendousems egeiieddayfisyiu .05

5. Jadidefiieatunisdanisionssumisnie danuduiusiunginssunisifanssumengluly
Mewandt (r = 0342, p = 0.01) deAAdaafu Siangsai and Sukonthasab (2015, p. 73) navin Yadeidesonsd
Aanssumenigvesidntndne Ao Auwandeuvenienm iy an1ui gunsalluniseendidsnie wagiani
wsngaluniseentidanie fanuduiusnsuintungfnssy wae Ylswieiifinnuddsenisitanssunsne
TnaeaAAadiyu Suksai (2013, p. 109) N7 {{U%miwﬁ‘wmé’m’g'ﬁﬁﬂamsﬁmm?ﬁé’wmam’gmasmﬂiu

n1sufuRfanssuniseenidineliiissmenonuienis 1w @aufieandidinie aunsainneg iudu was

'
o o o =

Palitnonkert et al. (2018, p. 62) U171 gUnsaiLazAssIsANazaIn IHudsd Ay duusanseduliindnw
ptnizeentdimeannty

6. YaduiasuiiAsntunsdanisianssunienie danuduiusiunginssunisdianssumenieluly
g (r = 0.337, p = 0.01) donAdaIiU Palitnonkert et al. (2018, p. 55) nan731 YaduiaSuuss fauduiug
Favanlusgduiunanfunginssuniseenidenis vl sunsatiuayuanyanaseutiedaruduiusifen
flunginssunisesndenievesindnwisandiiduiinislisuusatuayuanuanasoudis uazmslasudeya
PA3NERINGANIIUNITOINMAINBVBIUNANY TAudenndediu Siangsai and Sukonthasab (2015, p. 74)
nani deflusegslainnmsufuafanssumanefiazann widusegslatesnginssunsufiafanssumanmedaz
Woemuly

7. Uaduifidnadenisdanisianssumenisvesindnuuminendomealuladsvasna Inonsiasen

neadfianneenvAn (Multiple Regression Analysis) kuu 11fauUsidvavda (Enter Regression) Wuid AauUs

o
o

tutidndnyr arusinesduianssunienie siauaiiigaiunisiianssunianite Uadeiaeiiediunisdnnis

e

ANT5UNNNIY ALsUUsEUNN TadetasuingInun1sInn1IsNaNIsUNINIgAULAS U8 WA AUELNUS dInasgnd

o [

Tud1AN19@dfnseau .05 tnadkustadeasunernun1sinnisAaNgsuNIINIgAIULATEE harANUALNUST

o

D

dnSwaranisdnnisfanssununedmsuinAnuluuminerdemalulagsivuenaldffian wazdiwdsnmue

A1115095U8N1TANITNNSHAINSTUNaNed T U nAnw lunninedewmaluladsivuera esesay 25.3
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a a [

aenAd0anyu Keawvilai (2009) U371 ussatvanun1adeny vaaindnuwssaulsgyiniumingide inalulag
wusranszuasiiuladesinlunisiunengingsy nmseenidenielasesas 23.40 donnaesiu Saravirote et al.
(2014, p. 224) i sAnwdadefiidnSnadongin ssuduaiuguamvesindne uvninedoasvaruaiuns
Anenanmelng wui Fudsiutieden Tadeide wazdladuiaiy T8vinadengfinssuduaiugunin oenad
Toddny meaddfiszdu 0.01 Insanunsasauduneinsal wgAnssuduaiugunwlaiosas 23.3 aonndosiu
Lithong-in (2014) wui dudsiiaunsasiufuneinsainginssunsoantidsnieiiiegunimaesindne Suld 1

wnInedessdgaiunds leud Jadeialuineddunisesnindenie n1ssuianiizguaim vimuadigiuniseen

o a

&y wardadeideifeaiunisesnindinie aunsasuiuneInsaingAnssuniseanmdniewieauainte

'
1 = o o aaa

aeltydRYNNEnANIZAU 0.05

Jolauauug

1. msiiagemiduiunmsaduayuadanuduiug wazairundetslnesouumineids Wiy
satfuayunsifenssmame Weliin@nwldifufnudhdguoguam

2. melumhsnumsdavhusuulsvieaiviusulszinn fuyaang uasdemnennuaganluszey

o
[

duarszezem Wenannwavaivayunsifnssunne sely
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Abstract

The objectives of this research were 1) to study the attitude of learners before and after learning
management by using the game technique in English for Self-direction course, 2) to compare the leamning
outcomes of the learners before and after the learning management by using the game technique, and 3) to
assess the learners' satisfaction after learning management by using the game technique. The research samples
were first-year students of Early Childhood Education and Culinary Technology and Service who enrolled in
English for Self-direction course for 37 students. The instrument used in this research consisted of: 1) the attitude
test with content validity, showing 0.93 and the reliability of Cronbach alpha coefficient at 0.77, 2) the leamning
management plan of English for Self-direction course using gamification technigque with content validity,
representing a mean of 4.42, 3) learning achievement test with difficulties range of 0.64, the discriminating
powers range of 0.33 and reliability of Cronbach alpha coefficient of 0.71, and 4) satisfaction assessment form
towards learing management by using gamification techniques data with content validity, showing 0.95 and
reliability of Cronbach alpha coefficient of 0.92. The statistics for data analysis were mean, standard deviation,
percentage, and t-test: paired two sample. The results indicated that the average score of leamners’ attitudes
towards English learning by using samification was higher. The mean of attitude test before experiment was 3.50
or 70 percent and it increased to 4.08 or 81.6 percent, ranked a high level after experiment. In terms of learning
outcomes, it showed that the learning outcomes of learners after using the gamification technique was higher.
The mean of pre-test was 13.76 and the average score of post-test was 30.43. In terms of satisfaction, the overall

average score was 4.32 or 86.4 percent, ranked a high level.

Keywords: Gamification, Attitude, Learning Outcomes
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Abstract

The purpose of this research was to study the priority needs secondary school management based
on the main goals of educational development plan in Eastern Economic Corridor. This research applied
a quantitative approach. The population were secondary schools in Eastern Economic Corridor, under
the secondary educational service area office, totally 79 schools. The sample were 66 secondary schools,
selected by applying stratified random sampling, and simple random sampling. The key respondents were
240 people including administrators, teachers, students and parents. The research instrument was
a questionnaire. The data were analyzed by frequency, percentage, means, standard deviation and PNI.gfieq-
The research result tumned out as follows. The priority needs of secondary school management based on
the main goals of educational development plan in Eastern Economic Corridor could be classified with regards
to secondary school management. Overall, the highest priority needs index fell on Evaluation (PNl ogeq=0.319)
and Planning (PNl cieq=0.302) and Implementation (PNl ogieq=0 - 292), respectively. When classified with
the main goals of educational development plan in Eastern Economic Corridor. Overall, the highest priority needs
index fell on Educational institutions as learning centers for manpower development in the Eastern Economic
Corridor (PNloiied=0-338) and Learners (PNl o4req=0.326) and Administrators, teachers and education personnel

(PNl oaifeq=0.301) and Participation in educational management of all sectors (PNl qeq=0.-259), respectively.

Keywords: Secondary School Management, The Main Goals, Eastern Economic Corridor

umin

waafiLAwAIARg YN (Eastern Economic Coridor: EEC) L1 umil slutseid uunmuus unaneld
gvismanin@ 20 U uaslugvsmanivilwesumuiniiasgiauardsnuunieni atuil 12 (The Eastern Economic
Corridor Office of Thailand, 2018, p. 11) 5‘?}@Lﬂquﬁmam%mwgﬁwmﬂﬁswmﬁﬂ’@umuuﬁugmmiLauimmqmwgﬁa
wazdaneg19soURU (Inclusive Growth) ﬁ@umﬂiawwquﬁuﬁ 3 Yinlaun FrIRslTans YayswaLITEeY ke
dugadudulunstanndiluiliiduiedlunsndndulsemanaloue “Usemelng 4.07 (Ministry of
Education, 2017, p. 2)

nsgnsAnwssAsEnintsnNdAwara s dulumsiaumdseulinevaussiuaudnimnisues
\miuTWan e anyTusen Seavuuianmsneluiiuiiuaianfiunans Sueen (. 2560 - 2564)
TaenrdasiuuwmumMsiauIyAaIng Msfnw MmAdeuazmalulad sesfumsiannainunfievaang Jusenuay
wlvienswannUseng Thailand 4.0 InefiiiUssasdndn 4 dm @o 1) AugiSeu 2) dugu3ms AguasyAaIns
MINSANE 3) ﬁmamuﬁﬂmL‘f]uLma'qL‘%&Jui‘lumsﬁwmﬁwé’mugﬁuﬁmeﬁ'wmﬁmwmﬂmi’uaaﬂ way 4) iunsil
dusulunsianisfnuveeseviennainasu (Ministry of Education, 2017, pp. 21-22)

msfamasfinusziussa@nwlufiuiidanan deliaenadesenisusznovendn msdnwdeasendaz
WieaneanTyiioausmaunudensmdwssnuaniaufidynans Tusenwinfinas Tnewmzdineneans
welulaBuazuianss WewTeuanundend EEC edmsuudsimsdnmsfnuilussdudseadnumliaenndoe
mMaUszneuenTn Anwireayendiwvisemeayuazsesenlunisiuindeuninnssuilysgnisairsadudisly 10

gramnIsInanegedularnadmsidmslunsianisfing sumailenia arsENenALAzinTiey



272 | MIAFANYIANENS UM INeIRBUSAS TN 24 aUUT 3 nIngIAL - AueIEU 2565

Aun19d9AL (Ministry of Education, 2017, pp. 2-4) Wil dennd eefunan1s3 Teves Buaplainsee (2018, p. 303)
Fawut mawayaansluiiuiiasiaunfimemens Tusen Sliaunsondayeanslifianud Finveuazandnuoe
Ienswnuanusomsvesenavnssutvnels

agslsfimy msslunumuuuiamsAneluiufiwaiamirenians Tusendananasdsvay
nadSaldiu Tsadeudodinisuimsdnnsiiiuszavanin Naweekam (2005, pp. 577-579) deandoaiu Nuliang et al

(2015, pp. 249-251) @4n81231 nalnaAglun19aNa NA ULAZTULAA UNTTWAINAIUANYT LW DEATZAULYIE

Y

£

1AsgILEna Ao msuimsanudne dadunssuiunsdidunuluianssudusine vesmaufnw Tnedlfuims
A3 919136 WaresdnnzyARarnEsng YesruT AU slene AR SR YN Fusteeides
Mnanudunuaranuddgyuesdgmeainan Jdlanudududedinseianudesmissndulu
msamsUsmslsSeuisenfnmmudUsradvdnvesiamnnsAneluiuiiwaiaunfieuniane Tusen
Furzthindsesdeuslumansnmsudmsdeuimsanufine fuimsssfuguasmonuiiistomunsaldiiu
mdumsitmulseiouisenfneluiuiinimuniemans Tusenvieanudnuiaue filusunlndifoiu Suas

dwalvfSeudadunandnvamsuimsuagmsdanisfinuiinunmaenadesiurusemsvecsumeduly

I UsTaIAn1sITY

1. ednwanmiagtunaraniniifisUssasdvainsuimslsaFeuisonfnuamuiivszasdndnues
U MsAnsTuRuRTauiewnane Tuoen

2. deAnwmmudesmssndulunstmunisuimslsaSeudseudnumutissasd v nuoswruian
msAnwluiuaiaufiremany usen SuunmunsudmslsaSeunaviUssasimdnvomnuiaunmsanely

NUNVANRIUINLAYNIANE TUDDN



Journal of Education Naresuan University Vol.24 No.3 July - September 2022 | 273

NSOULUIAANISIRY
ik o P A T
Axiunan

1. fugGou
1.1 mudineaiugramnssulmi

1.2 vinwemwidanguitensdeans

1.3 invzmwinadseianasaienisdeans
1.4 vinwgmsliivaluladasaumauaznisdoans
1.5 inwgmsainauinnssu

1.6 AMWTINNA

N

FAMUGUINT AFUATYARININHIMIANYY

2.1 mudifsaiugramnsnilumi

2.2 vinszmilfivaluladilensdaniadeoud
2.3 AnsamlunisdantsGuuimudiunsujon

Nnanumsaisdwvisanunisaisians

w

suanudnsiduuvaseuilunisWannidsau
ghuiimuisnans Susen

3.1 unaaSoudivams

3.2 unaaGoudinurdin

3.3 unaaGeuirmundudiogramnsailvi

a. munisiiauiinlunisianisAnwveaiatennnindiu Anunean1Isulu
4.1 mvimsuazaiuayun1ifinw TumaiannnsuimsisaGeuisendinm
4.2 msfvuanangasaniudnm anuthyszasivanvosusumaunMsing
4.3 n3dansruumsiiou Tuitufminunfitnsnians usen
4.6 msafuauningnsuaznsamuiiionsine

4.5 minmvdsukarysydiuna
Ministry of education. (2017), Office of the National Education Commission, (2002),
UNESCO Office Bangkok (2009) and Osadolor, O. (2016)

Svialaid
1. M3 MUK
(P-Planning)

2. MavhuaulyufuR

(-implementation)
3. MsAnmuuarysediuma

(E-evaluation)

Gulick, L., & Urwick, L. (1949), American Association of School Administrators. (1955)

N3AUIUVIAT Modified Priority Need Index (PNI,,.sse)

Wongwanich, 5. (2015)

2 1 NSBUMNAALINTIYY

/ANUNMTIY
a v 5 d’l v a ada v a = = a v dy

mMydeasslldsadouisidodielsnm dnvasdundsl

1. Ysgang e lsaseulisoudnwndanisseunisaeulussdutuliseudnula 1-6 deindineu
AgNIIIMINSAnuuRugUlunuaiieynangTueen T3 79 1saseu Ussnaume Tsaseudseudnwily
Jwrinas@ans 29 lsadeu ¥ays 31 1saSeu warsseed 19 lsasou

2. nqudiege Ao lsaseulisendnuw 31w 66 lsaseu Madennguiiegsliisnisdulnelinanainy
Wiy (Probability Sampling) fe3Sn1sduiiegrawuuwiedu (Stratified Random Sampling) TneuUstunudanin

A ¥

WiasaurquINuiiuazynuun Jlideya e fuimsisuleu 66 Au AFK@aU 66 AU UNISEU 66 AL WAz UnATEY

66 AU TINVINEY 264 AU



274 | MIAFANYIANENS UMINEIABUSAS TN 24 aUUT 3 nINgIAY - AUEIBY 2565

3. i3 esdlefldlunside Ae uuuasuniu Fsuvseenifu 3 aeu leud aeudl 1@ uamAluvesnou
wuuaeuailanwazunuuneaeuTIens (Checklist) aeuil 2 anmilagtunazanmiifisUszasdvesnsuims
TsaSeutsendnuanndssarudnuesunuiannmsdneluiuiivaiaunfiveniany Susen Sdnvanduwuy
WATIEIUUTTINNAN 5 ST (Rating Scale) wavmewdi 3 Tarauauuzfiunfiuiisatunsuimsisaieuiseudnwmy
Whisvasndnveumuimnmsinwluiuiiuntannfirsmens Susendnuamidumaulaedauandusuudou
noU

a. myaauagmaunmveueiesieflilumside

41 FnwenasuazniddeiiierdosiunisuimslsaSoulisenfnuvilUsvasdndnvosuauiam
msAnwluiufiumianfvuninne Tusen uasmsasuUUdoUny

42 tvuenseunuAslumDTeuardedanlunsaeuanilvifianudaaumuddasaiaaiode
e Inefmuslikuugeunnduuuinandnuszsnme 5 seRU WuuReuauDdy

43 penuUUMAzA UUATINARUATIs AT Al emTe M UURRUN fvAAIRSIDs
Tnsserauaniemssminedomanuiulieudn

44 ThuuuanaseuanuasadasEnuuiuIUUAB U Iaz AU ST nwilaU3uUT Ay

45 uvuaeunuiivulgudluuduauemsnandd o 5 i defimsananumsadaion
(Content Validity) Inefaidendofaudifidduinnudenndomsus 0.50 Fuld & sdeidemanuiununest
KaMInTRdeuAEAsI Il avvestafm LTI 51 48 nud1 Tafaumndeiian 10C20.8 Mniutiauena
mimwaa‘ummmu%mfamuazquaaumuﬁ'ﬂ%’wiﬂmwﬁaLauaLLuzﬂuaasimqqmq@ﬁm’ammia’ﬁﬂ%’ﬂm
WiensremeummINEaLLazinsanlianuiuretlumsdnfasivuuaeuauatuauysal

46 vhuvvasunsluneaedld (Ty-Out Aunquiilalyglideyaluniside S 30 au udrun
A1 MAIRIIT B9 (Reliability) Tneld3 3 duuszdn3 woa1vesnseuuia (Cronbach’s Alpha Coefficient)
KA FIATEEmUTUUReUm LS A issiatuminiy 0995 Suilullumaiuteyadely

5. mafiunusiudeya

a

51 vevifsdennanagmans nansaluminetds lunsidsifuimslsasoui evenin
Tufislunsiiusurdeya

52 idhwldevennusuiiolunisfununudeyannauzaimans Painsaluninetde wuly
wiauiuwuuasUnWILNaURIeE19 $1uiu 66 1sudeu TsuSeuar 4 atu lnsundiudmalusediduazuisadiuiu
Foyasneaues dmsuuuvasunuiidmdlusudd uwuseaariidnmmslusudonsSeuiesudaluse el
aansndsuuvasunmnduAuInlsviuifineunuuaeuamasa Inglinatlumsaeuuuuasuau 3 dUanv dwsu
wvasumuiiluduaglususemues Winan 2 dUami lunseeuuuuaeuana

53 lefunuuasuaandui $1uu 240 aliu Sanmameundudniduosas 9091 veauUde UM
ddlumun 260 aty uessiumsrredeuANNALYRilarATUR LTBIMIIEULULABUN I eI S s AlA e idaya

6. MINATIVITEYR
6.1 Answianuamiilvesneunuvasunulngldafifiidsussens ldunainnud fosas Aade

wuntlakard N TERULINTEY



Journal of Education Naresuan University Vol.24 No.3 July - September 2022 | 275

62 AwmeranmiagiuwazannifieUszasdvoinisuimslsaseudsen Anwmudssasdndn
YauHuRRWINFnwluiiuRwaiauieenanz Tueen lnenmsmatadslasdiuletuunnigiu lnelinaely
msuUarumnefsseasdenseluil

e I lun1siesgiaai svesanmdagdukasaniniifeuseasdvenisuimsisasoy

v
o A

fi5euAnwIIUUNUTE AR NVBSLEUNAILNINNSAN N TUNUARAN AILNREENARL TUaN LAl

=]

4.51-5.00 vanefis anmufuR/slmnudesmsigdReglusesuinniige
3.51-4.50 visede annuud/danudesnshiufdfeglusyduin
2.51-3.50 vnede an il Ua/danuseansliudfegluseiulunas
1.51-2.50 manedis anmufUR/Aeusesnmslig TRegluseaulies
1.00-1.50 vnefia anmuFoR/danudesmsliufdaeelussiuiosiian
63 ATILNAIMNUABINTINT ULALTASIAUAIUAT PN, heq WETEAT Priority Need Index (PNI)

muqmmsﬁwmmﬁwmmﬁaamsﬁwL"T'Ju (PNl oed) BUUUTUUS

NaN13398
1. wamsdenesianmilagiu anmilfsUszasd uazanudesnsdiduvesmaiannnisuimslsaseu

fsesfnumutisvavdnvesunuianmsfnyluiufataunfieenens fusen

11 anmilagiuleamsiuegluseiuunn (X = 3.605) Wefimnsansies wui suiiildiadegean
A MathunulUU R (X = 3.636) 509091 A N15919uH (X = 3.620) uazn1sinnuuazUssdiung (X = 3.560)
Py anmiiiaszasdlnenmseglussiuinniige (X = 4.702) defimnsansiesou wui suiididadegsan
A N3N (X = 4.715) 58989 Ao uagnsansuasUssdiung (X = 4.696) uwazmathunulUufus (X = 4.695)
AUAWIU

12 arwsesmsdndu wuih mudeinssidugen Ao msfinnuuazussdiugg (NI g = 0.319)
FBIBIAD NITIIHY (PNl ogireq = 0.302) 4aen1SUIMNULUURUR (PN ogreq = 0.292) MINAIGU S1882L88AKEARS

FAIR1579 1

a1319 1 anmdlagiu anmitfiadszasd wezmudosmsdnduresnsiannnisuinslsadouiseufneny

WU AR YA NUDIHUNAILUN AN MN UL VRN RLAYA AN JUaan

mausnslssseudiseafneasnduszasdnan anmiagiy  anmitielszasd anudaansIndy
vosunuwansAneluituil EEC X (S.D) X (S.D) PNI, o gifiea fdiu
1. ATTINUHY 3.620 (0.803) 4.715(0.524) 0.302 2
2. MathukulUR U 3.636 (0.790) 4.695 (0.519) 0.292 3
3. MIfamULAEUsEiuNg 3.560 (0.819) 4.696 (0.519) 0.319 1
3 3.605 (0.804) 4.702 (0.521) 0.305 -

2. namshnzianmiagiu anmifisUssasd wazaudensdnduresmsiaunisuimslsaiou

fiseuANwIUUNUTE AR VDI UN ALNINTTAN N TUNUARIAN AL RLEENIARL T LN IWUNANUTIUSTEIAaN



276 | MIATANYIANENS UMINGIABUTAS TN 24 aUUT 3 nINgIAY - AUEIEU 2565

21 anmilagtulssnmsmeglusziuinn X = 3.601) Wefinsansesu wui suiiiieiedegsan
A snunsildslunsdanisinnvesaietiennnadiu (X = 3.741) 589891 Ao FMUNUITIT ATWAYUARTINS
yamsfne (X = 3.645) fuanudnyiduunaadouglumetaunidinug A ui weiauiiauniang Tueen
(X = 3.521) uagiuiidiaadegn fe sugi3ou (X = 3.503) dmiuanmitiisussasdlasnmsmeglusziuunniian
(X = 4.694) iflefsansiefiu wuin Fuiifidedegegn Ao Mufuims a3 wazynansmensinu (X = 4.743)
s Ae Aumsiidwsulunsianmsfnwvesaiotiennaadi X = 4.711) Auaaudnyiluuassausly
msahdseugiuiimiaufimsmans Tusen X = 4.710) wasduiiiidiadeshaadie fudiFeu (X = 4.646)

¥ o [ ' ¥ o & A ¥ = [ U a v
2.2 ANUABINTINTU WU ﬂ’J’]@JGlENﬂ’]i"i]’ILUUQQQG]ﬂEJ ﬂ?uﬁﬂ’]uﬂﬂw’]LﬂuLLMaQL?EJU?L‘L!W]?W@,.I“L!'l

v
[ ]

ﬁwamquuﬁ' EEC (PNlypoqieg = 0.338) 5098431170 AUHILS8U (PNl ogseq = 0.326) ATUUIMNT A UASUAINTNI
N15ANEY (PNl ogneq = 0.301) LLazmmﬁaaﬂﬁﬁnﬂuﬁwqm e aunisiiausinlunisdanisénwivenn3edneyn
A1PEN (PN, eq = 0.259) Wlafiasanesdusenougos wuin aaﬁﬂﬁsﬂaudaaﬁﬁmmé’faqmiﬁ%ﬂuqqqm 3 dUAU
wsn A amuﬁﬂmL‘fluLma'ﬁL%'wi’mmL‘fJmﬁaaqmamnﬁﬂmﬂumiﬁmmﬁwa"muajﬁyuﬁ EEC (PNl ogeq = 0.383)
annudnuwnd mma’aﬁ‘aufﬁ’ﬂw%‘?miumiﬁmmﬁwé’qﬂuq'ﬁyuﬁ' EEC (PNlgied = 0.367) Uagi 138uidlvinue
AEUTEIAT A0 BN5E 0T (PNI, ey = 0.363) AINEIRU LLasam‘ﬂisﬂauﬂaaﬁﬁmmﬁmmsaﬁ’%ﬂwﬁqm
3 dusiuwan fie NsiidmslunmsimuavdnansanIuAn¥veues U BNNAAEIL (PNl ure = 0.244) NM3HTEIT
TumsianszuiumsBeusveaa3evennNAIAaIU (PNl gmg = 0.245) LagEUSIT ATLALUARINTNNSANENITINYE

M3lEmAlulagNeNSIANMTEEUT (PN ogies = 0.250) MUEWU TIALBLALARIAINNTI 2

A1319 2 anidlagiu anmitfiaszasd wezaudasmsdidureinsiannnisuinslsadsuiseufneny

WU AR YA NVDIHUNAIUINSANY IUN U UANAUNRLAYNARL TUBDN S bUNAUtNUsEaIRvran

anmiagiy  anmiiieUszaesd  Aanudasn1sdnly

WUsaRnanvaILRURRINNSANE TWNUA EEC

X (S.D.) X (s.D.) PNl ogifieg 810U
1. sugfiSeu 3.503 (0.824) 4.646 (0.574) 0.326 2
1.1 mnafiAerdugaanmnssalvel 3.342(0.838) 4.529 (0.659) 0.355 4
1.2 inwenndanguitonsdoans 3.618 (0.766) 4.738 (0.506) 0.310 8
1.3 finwgnwsinsumeiiaeaiionsioans 3399 (0.850)  4.632(0.589) 0.363 3
1.4 vinwgnsiinaluladansauneuaznisioans 3.717(0.817) 4.685 (0.543) 0.260 13
1.5 finwen1sasNuinngsy 3.366 (0.874) 4.546 (0.626) 0.351 5
1.6 AunMTIndiA 3576 (0.802) 4.747 (0.476) 0.328 7
2. AUUIYS AFHATYAAINTNINNTANY 3.645 (0.747) 4.743 (0.462) 0.301 3
2.1 mwiiReniugnanvingsuligl 3.532(0.764) 4.719 (0.500) 0.336 6
2.2 vinwgnsliimeliladifionsdansBens 3.844(0.736) 4.806 (0.436) 0.250 15
2.3 dnenmilumsdanisBeusmugiunisuidfan
. .. 3669 (0.740)  4.764 (0.450) 0.298 9
ANUNNINRTIVFRANTUNTRIT G0
3. fuamufnwidusadeuslumsiausSieug i
? ? 3.521(0.877) 4.710(0.542) 0.338 1

EEC
3.1 uaeSeuzivIns 3.639 (0.813) 4.713 (0.509) 0.295 10




Journal of Education Naresuan University Vol.24 No.3 July - September 2022 | 277

. anmideqiy  anmiiielszasd  anudeansdndu
Whiszashnanvasurunaunsinelunui EEC e — —

X (S.D.) X (S.D.) PNl odiied 891U
3.2 WwaeSeusvinuetin 3.450 (0.901) 4.716 (0.530) 0.367 2
3.3 uaseuiarnududesgaamnsdlnl 3342 (0.918) 4.622 (0.585) 0.383 1
4. gunsildusulumsdansfinwweseioiennnad  3.741 (0.768) 4.711(0.505) 0.259 4
4.1 MsUimsuaratiuayunsinm 3.762(0.738) 4.723(0.488) 0.256 14
4.2 MIMMUAMANGATAN AN 3784 (0.781) 4.706 (0.500) 0.244 17
4.3 MITANTTUIUMITFLUS 3.772(0.778) 4.695 (0.520) 0.245 16
4.4 miaﬁuayuw%’wmﬂsuazmsamwﬁamiﬁﬂm 3.711(0.792) 4.725(0.501) 0.273 12
4.5 MInTRdeukarUsEiliung 3.678 (0.750) 4.706 (0.515) 0.280 11
3 3.601 (0.804) 4.694 (0.525) 0.304 -

3. dalausuuziiuunInuMsUTMsisatsulseuAnuimnandsrasavanvasunuiansinuly
Hulwsiauieyniane Tuean MNMsdanTziilon nul anufnwasissiamndudSoulasuaaseus v

pevauawiaNsEELiuMITaMaruEiunwsianasygiafimen e Juoen unige

N138AUTENANTIY

NnuamATeiithiauemudduineu fdefunuusszmsiiiaula %néﬁ%’maﬂmuaﬁﬁ

1. anmdagdunazanmifaszasdvesiannnmsuimslsaf sufsendnwmuidszasdndnves
wnuianmsAnuluiuiisiaufiaeniang fusen wui anmilagtueylussduinnianimauuaged 1w
T saonndosiunan1sITuves Tangtragulpaisan (2017) 1‘7{‘wmfWamwﬂmﬂ’ﬂumi’muwu nsiunulUu URuay
MIUTHIURD VBINTUSMITUUTUALSIS EUBNTUNULLIAANTANN 1S UUsEINaRUALIUN 1SRN agluseAuin
dmsvan i fwsvasivestanmsuimslsassudseud nvmudUsras vdnvesuiannnsfne i ui
wntanfimsniany Tuson wudn egflussdusnniiaaranmsisuassediu wandsdiftuinduims asdaou indeu
uazf{UnesasavidliflsadouiannmauimsladoulisoudnumuniUssasdudnvssusianmsnuluiiud
waa e any Tusenliiesziuinniian Ssdedulemasuifiasduindounsiannlsadoulseudnulvussg
maudiUsrasrdneunuimnmsAneluiuiaiaunfiienans ussneg e duassiaiios maudmslsaden
fsoufnwdunsnausu wuirddtadssnimsiunlUios uaadiifuinlsaSsufsoudnuiunlyufon
wnnadsiirmun i luwy eglsiny nsnaunuiadus osddusuiudug denadetu Kast and Rosenzweig
(1970, pp. 435-436) ena13l331 nsmaundunszuiunmstunsdaduladsamininaginesls delus egals wielv
ussaingUszasd wandlwiiudn nsufuRuuuinsnnaunug aufniin1suf URALUUIUTIAIINNITIUAY iy
nswauidsauliaenadosiuiiUsrasrdnvewmuiaunnsinuluiuilwsiaunimenany fusen Sades
awndlsi¥anu URURTEeSe St Tamnudise wazius Nt UURUR (Office of the Education Council, 2016, p.2)

2. audsamsdndulunmsiauinmsuinslssdoudsoudnumudiussasnra nuosNuR LN SANE
Tuituilwsiaunirsnany Susen SuunmatUssarudnvoumuimunsdnelui uiwaiaunfireain
pyTuoon wui1 Awdideudosmssuiugean Ao Auaaudnwidumaadsuslunswanimdsnugiiud eec

wazlefinnsanedusgnougeenud wiaaseuianududiesgaavnssulml Wuesrusznaugesndnludeminm



278 | MIATANWIANENS UMINeABUTAS TN 24 20Ul 3 nIngIAY - AUeIEU 2565

Wudusuusn deenaidlesnarnmansiiads feanisideves Mahahing (2017) nui1 Japmnnsuimsunaadeuives
anuAnwduiluguiivanetadeanunlutos Taun memausuuimsundsFeud medndunsldundaFeous
msnsadeuAnmuMsldwauSuiuasmsUssliunanstunaaseus iUy

INMININTANTIAU WU Aun1sidTnlunsTnnsAnwvesasoiennAAdIu IANABINNT

Y 1 9 a

uduluidivaniing uaslidnadevesanmiagiugiign lneeglussauinn uandbiiuineseriennninanuyiayu s

q

D o

Junases §iifldnlddnude srsilimnuddguasidnddusnlunstaulsaSeulseudng fadulena

0] o

vooA ' ] '

sudtumsatuayulvieseviennnipdulafiduswlunsiaunlsassuliussaanudUssasdndnvosununan,

mMsAnIUNUNLYATAUTLAYAIARZ TUDDN Fednnadiu Nuliang et al. (2015, pp. 232-253) 1ina1111 MIIANTS

Anwfivsvaunaddavesanuinuadnlrgdruiioananmsiidwsmvessenvuluddey

Jolauauug
1. daEuauuzdmiunsimansITeluly
1.1 lsaSgumasamsnausuiaunsuImslssssudsondnunudUssasananvesunuionn
msfnwluiufieianfiaumane Tueenagnaeds nsdaadunavatduayumsiidiummenedoiennnadiu
wiumsidealessznined T ulddmdsluvannmaned At wduiuilesddglunisnausus i ewamn
isufifienuaenadostuamufesnstesiuiiunimunfiaumany Tusoneg 1o
12 gusmsmslianudAglunismany mshunuldoa nsianuuasyssidunauruiann
msusmslsaeutsesdnuautiszasrdnvesmuinunsdnwlufiufiasiaunfieunens Tusen eg1sauga
WaYIEUAY
2. damuenurlunsifvaduioly

v '

21 ensfinw Bes nagnsmsiannanudnunlndumasdsuslunmsiaundnugiuiivaiou
fileenzTusen Wesnsansidenuin é]"mamuﬁﬂm@w,méqSwﬂumaﬁ’wmﬁwé’muﬁﬁuﬁmﬂ’wmﬂ ity
manzTusen WudwifimudesnisdndugeaavesmsuimslsaFeuisonfnumnuitWssasivdnveausuiam
msfnulufufiomianfirmsnens fusen

22 ensfinw (3os JUMUUMSARMLLasUsETiuRaN SR ss G susises@nmmuisrasivdnues
wuianmsAnluiufosiaufissnians Tusen Wesanuamside wud lummsmnsfanauasUspdunad

AnAuAeIN1sTLdugean
References

Buaplainsee, N. (2018). Personel development model in the Eastern Economic Corridor to support future target
industries. Journal of Suvarnabhumi Institute of Technology (Humanities and Social Sciences), &6),
303-315. [in Thai]

Kast, F. E., & Rosenzweig, J. E. (1970). Organization and management: A systems and contingency approach.
TX: Mcgraw Hill.

Ministry of Education. (2017). Educational development plan in eastern economic corridor (2017-2021).

Retrieved from http://bps.sueksa.¢o.th/educational-development-plan-in/ [in Thail


http://bps.sueksa.go.th/educational-development-plan-in/

Journal of Education Naresuan University Vol.24 No.3 July - September 2022 | 279

Naweekarn, S. (2005)._Strategic management (2nd ed). Bangkok: Bhannakij Printing House. [in Thai]

Nuliang, P., Chanetiyang, D., & Wannasuthee, N. (2015). Development of educational management participation
model of Phatthalung Province. Parichart Journal, Thaksin University, 2(28), 232-253. [in Thai]

Office of the Education Council. (2016). Strategic Plan of The Office of the Education Council (B.E.2559-2564).
Bangkok: Prikwarn Graphic. [in Thai]

Mahahing, S. (2017). The learning resources administration of The Basic Educational Institutes of Khon Kaen
Primary Educational Service Area Office 4. Praewa Karasin Journal, Karasin University, 4(3), 574-589. [in Thali]

Tangtragulpaisan, P. (2017). Private schools brand management strategies according to the concept of
reducing government budget in education (Doctoral dissertation). Bangkok: Chulalongkorn University.
[in Thail

The Eastern Economic Corridor Office of Thailand. (2018). Human, educational, research and technology
development plan to support the eastern economic corridor. Retrieved from

https://www.eeco.or.th/content/humanplan [in Thail


https://www.eeco.or.th/content/humanplan

280 | MIATANWIANENS UMINGIABUSAS TN 24 aUUT 3 nINgIAY - AUEIEU 2565

UNA14938 (Research Article)

LY

wuuaasmudunusnszauladesziulsassulazsTauyAnanddnswasie
waRnsauuinnssuvasasUszauAnudiinauanenssunsnsAnutunug
A MULTILEVEL STRUCTURAL EQUATION MODELING OF FACTORS OF SCHOOL
AND PERSONAL S’ LEVEL ON ELEMENTARY TEACHERS’ INNOVATIVE BEHAVIOR,
THE OFFICE OF BASIC EDUCATION COMMISSION

Received: June 5, 2020 Revised: August 20, 2020 Accepted: August 21, 2020

an5n Weeguu!

Satit Chuayounanl*

'AurUIITInAaslmAmanS W Inedeneien

!School of Business and Communication Arts, University of Phayao, Phayao 56000, Thailand

*Corresponding Author, E-mail: satit.up@gmail.com

UNANED

NITelEdeu e 1) WeAnwndaderdaainseAuyanarainIsilaNINyMANLAn SnumeALAn
33U warlanARseuIANTIUNMSAn KNI ENadongAnssuuInnTIUvesnsUstaudne duindninanuanenssunis
NMsANTUNUgIY Uay 2) iefnwlassasieanuduiusideanmsnyseauvein1igdindwinnssy ussema

WINNTIUNIANY UareIRn1sUINNTINNSANY NinadengfnssuuinnssuvesniUssandny deindrineu

LY a

ANZNTTUNITNTANITUNUFIU MINAFOULUUIIET WU Smnunaunduiudeyalieslsedny ()(=92.02, df=63,

Y

CFI=0.98, TLI=0.96, RMSEA=0.04) nan53ds wuin 1) Yadelsanvmsinlsseauyana wuil nginssuuinnssulasu

q

dvidnalnenssegneliiedAy MNUTTBINALTINTTUASANY dNBaEANUANILTY BIANSUIRNTINASANYY N15iUn

a a

NINVNANUAR LazlanARAaUIRNIIUNSANY FeiwengAnssuwinnssulasesas 56 druanpfreuinnssu

a a

MsANIASUBNSNALAEATIINNUITUINIALIRNTTUNSANE BATUTIEINANIANTTUNSANIT BN NaN190 aueenell
WedArysonginisuuinnssuvenilaguanaisouinnssun1sAnw way 2) Jadeideanvgiudsseaulsaieu

v o

WU nzEidainnssuddnsnantwsar s eteg 1llitud A s ongRnssuuinnTINveIAslagTLIIRARRD

U

winnssumsfine uaganansaesuevinenginssininnssuvesnglasesay 34

o o o/ a

ANENALY: NaANTIHLIANTTH AFUSEONANYY diiinauangnIIINSMSANYITUUE Y

Abstract

The objectives of this research were to study: 1) The personal level, open-mindedness, originality and
education innovative attitude influenced to elementary innovative behavior in the office of basic education
commission and 2) The school level, innovative leadership, education innovative climate and education

innovative organization influence to elementary innovative behavior in the office of basic education commission.
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The testing result from the multilevel structural modeling fitted with empirical data ()(2=92.02, df=63, CFI=0.98,
TLI=0.96, RMSEA=0.04) and the research found that: 1) The personal level, open-mindedness, originality and
education innovative attitude had significantly direct effect on elementary innovative behavior and three factors
can predict elementary innovative behavior at 56 percent. The education innovative climate had significantly
direct and indirect effect by and education innovative attitude on teachers’ innovative behavior. 2) The school
level, innovative leadership had direct and indirect effect by and education innovative attitude on teachers’

innovative behavior and it can predict elementary innovative behavior at 34 percent.

Keywords: Innovative Behavior, Elementary Teacher, The Office of Basic Education Commission
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Abstract

The purposes of this research were to 1) study the needs assessment, strategy formulation based on
SWOT Matrix and 2) to propose strategies of education management development for employment of welfare
schools under the office of special education administration. The sample population were the director 11 people
and deputy directors 22 people, and 286 teachers, totally 319 people, obtained from stratified random sampling,
plus purposively selected 4 experts were obtained by selecting a specific. The research instruments were
a questionnaire on the needs of education for employment and a semi-structured interview form. The statistics
used in this research were mean (X), standard deviation (SD) and priority need index (PNl ,eq ). The research
results revealed that: 1) the needs assessment of educational management for employment. Overall was 0.172
when considered in each aspect, it was found that materials, equipment and learning resources had the highest
priority need index (PNl ogieq = 0.181) followed by the academic department (PNl ogre) €quals 0.172.
2) The finding of SWOT Matrix interviewing experts found 6 main strategies and 20 sub-strategies. 3) A proposed
strategics results by found that strategies for developing educational management for employment of welfare
schools under the office of special education administration included 6 main strategies and 22 sub-strategies.
Such as 1) develop the quality of educational management for systematically employed, 2) promote educational
management for stable and sustainable employment, 3) develop personnel in educational management for
professional employment, 4) to increase the potential of budget management in education management for
employment, 5) improve the efficiency of material, equipment and leaming resources management in
the management of education for employment, and 6) create participation in education management for

effective work.

Keywords: Educational Management, Needs Assessment, Swot Matrix, Welfare School
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Andwnssri sz ndldlidu laaansaudled gmuazvinuldeg sl vsz@ns amn vnsdrunanedunund ulnga
Feonsuuarlsidanuminaiiiines vasfiussnudnilng 17.37 duaunie 4527 % vesuamuiammnauuAtuszo
Wasnn (Office of the Education Council Secretariat, 2020, pp. 5-6)
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Tsafeunsnvanameidansinuduiugudmiudndeslonia 10 Usson wazifnfinsidsus
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1. Wiefnwanusissmsdndu dvusnagnsnsdamsfinwiiienisiionsiiainnis SWOT Matrix

v o o W

2. dhauenagnsnsiaiuIN1siansAnwiiventsilewi lsassunsfinwaunes drindinusmsau

ASANWINLFY

35115998

Ui 1 NMsAnweudaInsIdulunsiansanwiiienisiiawi lsaSsunsfneanasest dnnddn

UTNTNUMSANWNLAY

1. Useng laun §91u3ensanudnel 31u9u 48 AU 509 61UILNTANUANYY 31U 97 AU LAy
ASfiOU S 1,278 AU TIAY 1419 Ay

2. nausvege laud nqudlegne laud feenisanudng Suiu 11 au seajeruienisaniudnm
$11u 22 AU uagAg DL S1uaU 286 AU TITIAY 319 AU AuusswAnguiegalngldnsFuINIINgRIRY
Yamane (1973) Ingldsuautszenad uniieduuasidonnguiies 199 aensdanuuuysdu (Stratified Random
sampling) Ineldussinnanudnwidunae

3. 13 paflef 14 lunside ldun wvasunuanudosnsdndulunisdanis@nyi enisdauh
lngdiasgvianniiadeungluldgunuu 25aM mslesgvianimwindeuniguenldguuuy STEP (Chansila, 2018)
HuwuuaeunsnandLUsTINMe 5 sy saumautusuuasumawuuUmMedn ardeummsadadon uay
A atiANNARAARBITRIRUUADUNNY (I0C) WU TaA1nuilAT I0C ag5e1ing 0.80-1.00 wazuvasua1ulum
Arnudesiu Tngldgmsdussavsuaavesaseuuia (Cronbach’s Alpha Coefficient: @) wuin Anaadesiues
wuugeUINIwiNY 0.94

1. mylesgiteya netussiueuAaiuiideanmiagduiazanmiinianis lneladddiade
X) LLaszﬁmwummgw (SD) MFAsziaudos sy (PNI ) Tumssansaneiiientsiawh Tagld
@n3 Priority Needs Index Modified (Wongwanich, 2015, p. 279)
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anmiagiu anwiimanis PNI o .
3783 — — Uy
X SD AU X SD 32U modified
1. anuuleue 1AsEsns Lagn1susms 383 060  wn 443 050 a1 0.157 4
dAn13
2. AN 3.72 0.75 un 4.36 0.57 un 0.172 2
2.1 vidngnsanuinwm 375 077  an 438 062w 0.168
2.2 MIIANSISUNITERU 3.73 0.81 N 4.39 0.60 N 0.177
2.3 MytlvAnisaau 3.70 0.86 N 4.33 0.64 N 0.170
2.4 MmyinlarUsziiuna 3.65 0.87 N 4.33 0.66 N 0.186
2.5 qruamgi3ou 378 082 w438 063 wn 0159
3. ﬁ’muﬂa’]ﬂﬁ 3.82 0.76 un 4.37 0.59 un 0.144 6
4. Ul 3.80 0.81 un 4.37 0.62 un 0.150 5
5. onuian gunsal uazurauseus 370 086  wm 437 064  un 0.181 1
6. AULATUILANT D 374 085 1N 437 063  wn 0.168 3
34 3.72 0.75 4N 4.36 0.57 an 0.172 -

21191579 1 wud Tunmsawmesanmiagiulunsdanisfnwii en1sinui TsaFeunmsdne
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anuusenaunIswarrdlguneuen ST = (S6, S7, S5, S9, S4, S8, S3 + T12)
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Abstract

The purposes of this research were 1) to develop training system for digital system developers by
using the learning 10T technology platform relying on linking knowledge to universities and industry, 2) to
compare the learing achievement between before and after learning, 3) to find the effectiveness index of
learning, and 4) to study the satisfaction of the participants. The sample group consisted of 20 system developers
interested in digital technology using specific selection methods. The research instruments were 1) questionnaire
for expert opinions on training course, 2) training system for digital system developers, 3) learning achievement
test, and 4) questionnaire for satisfaction of trainees. The results of the research revealed that 1) The experts
had opinions regarding the system development training program with digital technology. The IOT technology
platform is suitable at a high level. 2) Learning by the system developer training course with digital technology
by using the learing platform with IOT technology relying on the form of linking knowledge to universities and
the industrial sector resulted in created the learners’ increase of their significantly at the .01 level. 3) The trainees
who learned according to the training system for digital system developers have the effectiveness index of
learning at .6214 or higher learning achievement by 62.14%. 4) The trainees are satisfied with the learning by

using the system developer training course at a high level.

Keywords: Training System, Digital Technology, Leaning Platform, Universities Industrial Linkage
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Abstract

The purpose of this research was to compare the physical literacy of early childhood in urban and
rural areas in Phitsanulok Province. Samples were selected by simple random sampling from 448 in urban and
378 in rural areas. The research instruments included the physical literacy assessment of early childhood and
a record of physical literacy form of early childhood. The IOC result was 0.80 and used to try out to find
the objectivity of language and to adjust the assessment before using it. The data was analyzed by descriptive
statistics such as the frequency and the percentage. The analysis of environmental factors promoting physical
literacy of early childhood found that in most of urban schools had more environmental factors that promoted

early childhood physical literacy than rural schools. The comparative physical literacy of early childhood students
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between urban and rural areas in Phitsanulok province showed that the majority of early childhood children in

the urban area had more desirable level of physical literacy than those in the rural areas.

Keywords: Physical Literacy, Early Childhood, Urban and Rural Areas
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Environment) miaﬁuauuﬁﬁmiiumdmaLLazmmamﬂiﬁ/mmEJ (Supporting Physical Activity & Physical Literacy)
mmammimqmaL.Lagmiﬁﬂmﬁamwmqma (Physical Literacy & Physical Activity Education) tagulguigianssu
MINELATAINRAAIAININTY (Physical Activity & Physical Literacy Policy) nan1533e wuin dnllvgilsaseuluiun
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maasyivlaveadnlulufianddafianimids wiseenldifu 2 Uszuan Ao anmuindeunianianim (Physical
Environment) wazanmwIndoun1adsey (Social Environment) @an1nwindexussinnidieniu o1adinasewinudazau
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Abstract

The objectives of this research are 1) to create a model of integrated learning activities for learning
centers subject: application of artificial intelligence in the industrial sector, 2) to comparison of learning
achievement between before and after learning, 3) to find leaming effectiveness index, and 4) to study students’

satisfaction. The sample group was 20 people who interested in the application of artificial intelligence in
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the industrial sector, using a random sampling method. The research tools are 1) the experts’ opinion evaluation
toward to the integrated learning activities, 2) a model of integrated leaming activities for learning centers,
3) the learning achievement test, and 4) the evaluation form of the leamers’ satisfaction. The research found
that: 1) activities and leaming materials that created which combine of online learning and face-to-face leaming.
The results of the experts’ evaluation on the integrated leaming activities model is appropriate at a high level.
2) The learners who learn by using the integrated learning activities for the leaming center that created have
higher knowledge with statistical significance at the level of .05. 3) The learners who learn by using the integrated
learning activities for the learning center that created have higher learning achievement, 62.70%. And
4) the leamers are satisfied on learning by using the integrated leaming activities for the leaming center that

created was at high level.

Keywords: Blended Learning, Leaning Center, Artificial Intelligence
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Abstract

As the present time, the education is important and needs to be developed continuously, classroom
research competencies play an important role in learning management in order to develop the leamners to learn
according to the objectives continuously and sustainably. Effective education management mainly has to have

integration learning for thinking process, analyzing, synthesizing and differentiating. Therefore, classroom research
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and classroom participation are integrated learmings which enhance the leaming effectively and create new
explicit knowledge as well.

Nowadays, regarding to the learning activities managed by Physical Education teachers, the academic
competencies promotion is essential so classroom participatory research aims to enable the leamers to solve
the problem with the leamer-centeredness and the teachers manage the learning in order to create effective
learning with full potential. It is related with the changes in competencies which are needed for Physical
Education teachers (Savagpan, 2020). Thus, according to the competencies for Physical Education teachers, it is
important to promote and develop the learning management competencies for Physical Education teachers in
the area of Classroom Research and Participatory Learning in order to lead the learning management in

the classroom to national education development later on.

Keywords: Research Competencies, Classroom Research, Participatory Leaming, Physical Education Teachers.
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Ussamduiladusazyanaarldannsainmadouieiu uisesnidunsifouianmaseadiu (Visua) msilawvide
auvun (Aural) sl (Read/Wiite) uazmsasiioyJUA(Kinesthetic) HunswanumLa3asgde (Mixed Reality)
T un Aa1u93sad ou (Virtual Reality) & oslovfialulaniadou (Augmented Virtuality) uasd os o1 1A 1939
(Augmented Reality) FafumadondmiumswanguuuumadouiivanzamesGoulugandanmunisFeunuy
KauANIS e e o usUkuuN S eud VARK Ineldanondugiu 4 duseu de 1) Fuidgilym (VR Problem)
2) Fuuand ey (AV Discussion) 3) FusenuuunsuAd g1 (AR Design Solution) 4) Fuasilevh (AR Take Action)
AdaasuiFouduanudn Juauinis ensual Wnve nssfunisouvesdifeunnussaunsalifud exlesiu
Uszaunsaflyal dwasomsfuifiumufnadsassdioguuiuguresauguuasarudasiildiGous adevhie

[

suedaeldanondugu muuwimamisianmsseumsaeuluenissui 21 T8adiSeudugudnardumsseu

ANENALY: NanEuANRSwhEdEe JUkuumsSeuiuuleaisin Meteullesaneadugu

Abstract

The natural learning process that is relies on the input of information through brain functions by
manipulating information received through the senses, making it the thinking process, which is often used to
enhance leaming to increase efficiency. The students can learn according to their own potential. Moreover,
learners have different styles of leamning for each individual. Some people can learn better by seeing (Visual),
listening /talking (Aural), reading /writing (Read /Write) or practice (Kinesthetic) along with Mixed Reality (MR)
technology, such as Virtual Reality (VR), Augmented Virtual (AV) and Augmented Reality (AR). Therefore, these
are the alternatives for the development of suitable learning styles for leamers in the digital age (digital native),
which is based on Mixed Reality and VARK leaming styles in BBL. Furthermore, it can divide into four categories:

VR Problem, AV Discussion, AR Design Solution, and AR Take Action. In addition, the processes encourage



348 | 213EN3ANEIANENT NAINBIEEUEATS U7 24 aTUN 3 nsngAY - AU 2565

the learners to have ideas, imagination, emotions, and significant skills, which connected from their own previous
experiences to new experiences. And these complements creative thinking based on the happiness and freedom
learning in BBL, the foundation of 21st century learming management, which based on the learner that is

the centre of learning.

Keywords: Mixed Reality, VARK Learning Styles, Brain Based Learning
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and Certainties na1777 Woanesiuaumieudunatsq du GeauenaninnaFoudldiluanminedoniidaad
ogaannviang (The brain is a parallel processor) MsSAtUEsUMLLLARAE Msdnlitnhdevieianmssne W
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XaaaTly (Kalapat, 2011)
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NMsBEULUURETUANI IR e Ra R UFULUUNSBEUS VARK
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nMsBEunUURETUANIITaReRafugULUUNsBEu VARK Tngldauaadugiu
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Abstract

This article has intended to present the application and guidelines for online learning activities
based on the author's real experience with Google and Microsoft family of applications in line with
the promotion of teaching and learning management four competencies. It consists of designing and
planning effective learning activities for learners, efficient implementation of learning activities, enhancing
learning atmosphere and supporting learners' learning, measuring and evaluating learners' learning
outcomes along with providing creative feedback to learners. It has been found that there are thirty-four
applications from both families that can be used as the primary and supplementary applications for online

teaching and learning. Teachers have chosen to apply for efficient online teaching and learning.

Keywords: Online Learning, Applications, Google and Microsoft
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