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The Development of Executive Functions for Autistic Children:
Impairment, Principles, and Development*
Burachart Siripeng’

Anucha Phoommisittiporn’ Suwapatchara Changpinit’ Siriwimol Jai-ngam*

(Received: November 24, 2023, Revised: March 23, 2024, Accepted: April 2, 2024)

Abstract

This academic article aimed to present the development of executive functions for Autistic children
which caused by an abnormality of the brain. The abnormality is characterized by impairment in using language in
communication, social interaction and emotional developmental delay together with narrow or repetitive interests.
There are 2 important skill groups and their 3 sub-skills. The first one is basic function; working memory, inhibitory
control, and shift/cognitive flexibility another skill group is self-control functions; focus attention, emotional
control, and self-monitoring. All executive functions rely on supportive principles, for example, opportunities,
suitable surroundings, and positive disciplines through different activities. Parents and teachers should motivate
autistic children in all dimensions to progress their 6 basic executive functions. There are 6 developmental
approaches; 1) Dividing their working steps into smaller steps to enhance their memory skill, 2) Creating different
situations for them to confront to practice their inhibitory control, 3) Practicing them to set backup plans to
expand their cognitive flexibility, 4) Using daily activity schedules or work box systems to practice their initiative and
action skills, 5) Instructing them to practice planning, organizing, and predicting the outcomes by setting methods and
6) Practicing their self-monitoring to drill news reporting that links to their real-life or to play games with rules.
All activities should include focusing attention and emotional control so that autistic children will possess the

functions required in their daily life with higher capabilities to learn academic lessons at school.

Keywords: Autistic, Impairment, Development, Executive Function

* The Article form Special Education Program, The Faculty of Education, Pibulsongkram Rajabhat University, 2565
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Talismans: The Creation of a New Economic Trend*

Khanin Phriwanrat’ Anucha Pangkesorn’

(Received: November 9, 2023; Revised: March 16, 2024, Accepted: April 2, 2024)

Abstract

Talisman academic article: Talismans and creating a new economy. The objective was to study the
concept of creating talismans in the past and talismans in the past 5 years (2018-2023) by using the creative
economy concept and the circular economy business model (BCG Model) as part of Thailand's new economic
concept as a framework for the study. It was found that Talisman in the past used storytelling marketing.
Storytelling marketing and talismans today also leverage that cultural cost to reach new audiences through
storytelling marketing. In addition, talismans in the past were used in the sharing economy and the economics of
donations. As for talismans today (2018-2023), the concept of the green economy has begun to be used as an
issue in creating talismans. This makes the talisman not only have faith. Talismans can also answer the objectives
of the circular economy business model in three aspects: social, economic and environmental which is one of the

mechanisms for sustainable national development.

Keywords: Thai Talisman, New Economy, Cultural Capital Stinging, Eco-Friendly Circular Economy Business Model
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The Evaluate the Support System of the Fund Mentors Group and Graduate Volunteers
for the Implementation of Projects According to the Peace Operation Plan in

the Southern Border Areas®

Jirachaya Jeawkok' Thanidaphat Saengtong’ Nawapon Kewsuwun’
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Abstract

This research evaluate the support system of the fund mentor group and graduate volunteers for the implementation
of projects according to the peace operations plan in the southern border areas. The objective was to evaluate the
support system, track project value and evaluate the output, results and impact of the fund mentor group and
volunteer graduates after the training. This research uses an integrated research method. There were 130 people involved
in the research both government and private agencies. The data collection tools were focus group discussion,
participatory observation, brainstorming and data analysis in the form of content analysis.

The results of the research found that the management system has a support system for fund mentors
and graduate volunteers had in 4 areas: 1) Academic Center for Public Policy Development on Health Promotion
Prince of Songkla University organized training to provide knowledge about doing the project, 2 ) Arranging advisors
projects from the sub-district fund to carry out the project, 3) Recommend channels to access funding sources to carry
out the project, 4) Develop project implementation skills. The value of the project comes from the support of
the fund mentor group and volunteer graduates had 6 areas: 1) Creation of community knowledge or innovation,
2) The occurrence of health changes, 3) Create an environment conducive to health, 4) Positive impacts and
public policies that facilitate the creation of community health, 5) Community processes occur, 6) Promotion of
intellectual and mental health occurs. Finally, the results and impacts included (1) Productivity: increased number
of projects, (2) Results: this mechanism helps volunteer graduates carry out their work, (3) Impact: risk factor
management projects complement community development completed in every dimension. These systems
ultimately lead to the sustainability of project operations in the area.

Keywords: Estimate, Support System, Fund Mentor, Volunteer Graduate, Peace, Southern Border
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Abstract

The objectives of this research were 1) to study factors that affect computer programming learning among
middle school students, 2) to study machine learning techniques to analyze factors in learning computer programming, and
3) to develop a system for predicting computer programming learning. The data used was divided into 2 times. The first time
was from 411 students to explore exploratory factors and the second time was from a survey of students with
total of 1,225 students which used to test machine learning techniques. The primary data analysis method was
done by study, analyze documents and 1 round of screening by experts and used for Exploratory Factor Analysis
(EFA) and analyzed with 9 machine learning techniques including Naive Bay (NB), Support Vector Machine
(SVM), Decision Tree (DT), Random Forest (RF), Logistics Regression (LR), Gradient Boosting (GB), Extreme
Gradient Boosting (XGB), and Atrtificial Neural Network (ANN), then analyze by machine learning techniques
to design a prediction system for learning computer programming. Statistics used in the analysis included Mean,
Standard Deviation, Correlation Coefficients and Machine Learning Algorithms.

The research results found that:

1. Exploratory factor analysis (EFA) and correlation coefficient showed 4 components: 1) Teacher factors,
2) Learning environment, 3) Learning management media factors and 4) Learner factors.

2. Results of the analysis of 9 machine learning techniques for predicting programming learning results from
4 factors. It was found that the Random Forest (RF) technique gave an Accuracy of 96.00 % and Macro F1 of 96.00 %.

3. Design of a computer programming learning prediction system showed a design process such as
Use Case, Data Flow Diagram, ER Diagram, Class Diagram and uses the Random Forest (RF) technique in prediction,

with program used including Visual Studio Code, Xmapp system usage had menus for 4 user groups.

Keywords: Machine Learning Techniques, Learning Computer Programming, Junior High-School Students
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Introduction and Problem Statement

Computing Science in Thailand involves learning thinking processes consisting of 4 skills: 1) Problem
Decomposition, 2) Pattern Recognition, 3) Abstract Thinking, and 4) Algorithmic Thinking. Each skill
can be done from a young age by laying down a simple foundation before becoming more complex as one
grows up. Computing Science can be learned from the kindergarten level because Computational Thinking
in young children does not require the use of computers, but rather teaches children to use step-by-step planning
(Institute for the Promotion of Teaching Science and Technology, 2018). In an era filled with information,
more information gives rise to a concept called Big Data and one of them is a technique that can automatically
find patterns from large amounts of data, called “Data Mining” (Phongsuk, 2017). In addition, focusing
on Education, Sakdulyatham (2010) presented the application of Data mining techniques to predict student
academic. The results can be used as guidelines for improving student learning such as developing teaching
and learning arrangements. Using techniques for predicting academic performance in various fields of study to
see which academic results in required majors are good or mediocre. Data mining is the process of finding
all the relationships and patterns that actually exist in a database but are hidden within large amounts of
data. Data mining has many different techniques used to solve problems, each of which has specific
properties and the selection of techniques is therefore necessary to lead to the best solution. of data mining
(Linoff and Berry, 2004) and Giudici (2003) defined data mining as the process of selecting and exploring
data as well as creating a model of data to find patterns and find relationships from large amounts of data
in order to obtain useful results. There are many techniques for classifying data. It is used such as K-Nearest
Neighbors, Logistic Regression, Decision Tree, Support Vector Machine, and Naive Bayes (Mitchell, 1997;
Kotsiantis, 2007; 1997; Bastanlar and Ozuysal, 2014; Sara, 2007) etc. and the tools used to measure the efficiency of
data classification are various methods, each of which shows the effectiveness of the technique for measuring
the overall classification accuracy of all layers in that technique cannot be used to determine the true
performance of techniques with unbalanced data. From the importance of the above, it is necessary to train

learners to become more clearly visible in their practical competencies through learning programming language.

Research Objectives
1. to study factors that affect computer programming learning
2. to study machine learning techniques to analyze factors in learning computer programming

3. to develop a system for predicting computer programming learning
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Concepts and Related Theories

Machine learning algorithms are models that can learn several methods and automatically finds
similarities between data points and outputs the same type of data in groups such as Supervised Learning
(Kotsiantis, 2007), Unsupervised Learning (Bastanlar and Ozuysal, 2014) and Reinforcement Learning
(RL) (Kittiphon, 2019) which models or techniques in machine learning such as Decision Tree (Quinlan,
1992). Decision Tree algorithms have been used to predict student academic performance in various
educational context (Philuek et. al. 2022; Philuek et al, 2021). Wang, Yao and Li (2022) proposed a
method for analyzing student academic performance using algorithms and showed that Decision Tree
methodology yields good performance analysis which Wang (2022) also found positive results in terms
of improved running time and accuracy. Naive Bayes (NB) is a probabilistic clustering technique based
on Bayes' Theorem and assumptions that determine the occurrence of events used in clustering. The independent
classification learning method of Naive Bay is widely used in machine learning research. In many studies,
Naive Bayes has been used to predict student academic performance. It has been found to be up to 78%
accurate in predicting admission of students to universities is based on basic and pre-entry information
(Naidoo, Jadhav, Sixhaxa, and Ajoodha, 2023). Another study used Naive Bayes to analyze and predict
student achievement with an accuracy of 60% (Pandiangan, Lintang and Priyudahari, 2022). Naive Bayes
is also used to classify students' academic data and predict the duration of their studies. As a result, the accuracy
increased from 90% to 92.94% after feature selection (Nuraeni, Agustin, Rahayu, Kurniadi, Septiana and
Lestari, 2021). K-Nearest Neighbor (KNN) is a method that classifies data based on the k closest neighbors,
which is a method of grouping new observations that are closest to the learning data set (Duda et al. 2001).
Also, Logistic Regression (LR) is used in predicting student performance (Sagala et al, 2022; Nurmalitasari
and Purwanto, 2022). It is a mathematical modeling method that helps determine the relationship between a
binary dependent variable (student performance) and one or more independent variables (such as student
demographics, achievement data, and activity data) (Pande, 2023). Random Forest (RF) is a machine
learning algorithm that has been applied in the context of educational data mining (EDM) to assess student
academic achievement (Begum and Padmannavar, 2023). In one study, Random Forest was compared
with other classification algorithms, the results showed that Random Forest performed well in the classification
task (Chenghao, 2022). Random Forest was used as one of the machine learning algorithms, and it achieved in

predicting attrition (Adane, Deku, and Asare, 2023). Additionally, while deep learning found better features,
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Random Forest achieved higher accuracy in predicting students' performance (Sani, Oladipo, Ogbuju and
Agbo, 2022). Gradient Boosting (GB) algorithms have been used in predicting student performance
(Mashagba, Al-Saqqgar and Al-Shatnawi, 2023). The proposed approach in one study implemented XGBoost,
CaBoost, and LightGBM algorithms to analyze student academic performance (Chen and Zhai, 2022).
The results showed that the CaBoost algorithm achieved the best prediction results for student final status
and student appreciation models, with a prediction accuracy of 92.16% and 86.89% respectively (Agrawal
and Narain, 2022). Another study utilized XGBoost for student performance prediction and found that it
outperformed five other classic machine learning models (Agrawal and Narain, 2022). Extreme Gradient
Boosting (XGB) has been used in several studies to predict student performance. Niels de Winter proposed
a Modified XGBoost (MXGB) model that incorporates stream-based analysis to enhance its performance
on real-time data (Nadar, 2023). Jiyoung and Meounggun (2023) mentions that the XGboost algorithm
was applied to predict student dropout status, not student performance. The paper states that the Extreme
Gradient Boosting (XGBoost) model can predict student academic performance with an accuracy of 97.12%.
(Ojajuni et al, 2021). Artificial Neural Network (ANN) have been used in predicting student performance

(Chavez et al, 2023).

Research Methodology

Population, Sample Group and Instrument: due to the changed of core curriculum in teaching
Computer which transform to Computing Science subject the Junior High-school Students (Grade 7-9)
was used as population in this research. The sample consisted of Junior High-school Students (Grade 7-9)
who studied in schools under the Secondary Education Service Area of Nakhon Sawan, Uthai Thani,
Chainat and Phichit Province in Thailand which used to answer research objectives (411 students for
the first research objective and 1,225 students for second research objective) and 10 experts is used for
the first research objective as well. The Step One was to studied factors which affecting learning computer
programming. The researcher used documents, research, and academic papers which conducted in many
countries including Thailand (Aunthadet, 2010; Mad-adam, 2016; Kornkao, 2015; Na Thaluatong et. al, 1997),
Australia (Donna, Christine McDaniel. 2015), United States (Abdunabi, Hbaei and Yu Ku. 2019), Cyprus
(O zden and Tezer, 2018), Finland (Lahtinen, Ala Mutka and Ja rvinen, 2005), and Malaysia (MD Derss
and Mohamad Ali, 2012) to determined factors which affected student learning the programming which

can be divided into 9 groups of factors: 1) teacher factors (43 items), 2) learning media factors (50 items),
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3) teaching and learning factors (9 items), 4) programming skills factors (80 items), 5) teaching techniques
factors (14 items), 6) learning environment factors (35 items), 7) learner factors (102 items), 8) programming
factors (16 items), and 9) feeling about programming factors (5 items), totaling 354 items, then collected
and interpreted and asked English language experts to check the accuracy of the meaning of each question.
Bring corrections according to experts' suggestions in questionnaire and sent to 10 experts to reviewed
and cut off. Experts have eliminated extraneous questions and improved them. There were 4 groups
remaining: teacher factors (17 items), learning environment factors (9 items), learning media factors (9 items),
and learner factors (15 items), totaling 50 questions, the researcher used factor analysis by using
Exploratory Factor Analysis (EFA) and Pearson correlation coefficient.

Data Collection and Analysis: the researcher operates in accordance with the data mining
development process standards. Cross-Industry Standard Process for Data Mining (CRISP-DM), which
provides a research process. The work for each step is as follows; 1) Understanding the problem, 2) Data
Understanding, 3) Data Preparation, the information is divided into three sub-steps [3.1) Data Selection,
3.2) Data Cleaning, 3.3) Data Transformation], 4) Modeling Phase [At this stage, the researcher selected
the following machine learning techniques and algorithms: Naive Bay (NB), Support Vector Machine
(SVM), Decision Tree (DT), Random Forest (RF), Logistics Regression (LR), Gradient Boosting (GB),
Extreme Gradient Boosting (XGB), and Artificial. Neural Network (ANN) with 80% for training and 20%
for testing], 5) Evaluation Phase, and 6) Deployment Phase. In this research, the researcher has studied
the techniques or processes of system development and summarizes the results of using the SDLC Model
(Atiwitthayaporn, 201 1) with 7 steps:

1. Requirement Definition; presenting the factors that contribute to the learning process in
learning computer programming (Samngamjan et al, 2021) and designing Use Case, Data Flow Diagram,
ER Diagram, Class Diagram for Web Application.

2. System Analysis, the researcher analyzed the requirements of the web application system using
a diagram showing the user action of the system (Use Case), a Data Flow Diagram, and ER Diagram
(Entity-Relationship Diagrams).

3. System Design, database design of database structure with data mining methods for junior
high school students and data relations

4. System Development; 4.1) programming learning environment survey including various

factors, 4.2) the tools used are: 4.2.1) computer and hardware - CPU Intel® Core™ i5-6300HQ Processor
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2.30 GHz (3M Cache), 8 GB RAM, 500 GB Hard Disk, 14” display, 4.2.2) data analysis techniques-Random
Forest Techniques, 4.2.3) program or software - XAMPP, Visual Studio Code, Visio, Microsoft Windows
10 operating system, MySQL database management system, Google Chrome Browser used to test the system
after uploading to the server, Web Application development tools such as Visual Studio Code. XAMPP
program Notepad++, Hosting Digital Ocean for real server testing, writing and system development based
on the analysis and design of the system. Students use XAMPP to display web applications and learning
outcomes in Various parts which require periodic testing of the system to find faults and develop the system to
meet the most demanding requirements.

5. System Testing.

6. System Implement, installing the system using PHP HTMLS programming language and
Bootstrap as a Frontend Framework together as a tool to develop the system with MySQL as a database
management. Use Visual Studio Code to write code that is used to connect to MySQL.

7. System Maintenance, using web applications, system users will always encounter problems

that arise from never using the system, so there is a solution if there is a problem with the web application.

Research Results
The results showed that, 1) The results of investigation the factors that affected learning computer
programming of Junior High-school Students by using Exploratory Factor Analysis (EFA) and Pearson
correlation coefficient showed that, there were 4 groups remaining: teacher factors (11 items), learning
environment factors (4 items), learning media factors (5 items), and learner factors (11 items), totaling 31 items.
2) The results of a study of machine learning techniques to analyze factors in Junior High-school

Students learning computer programming are shown in Table 1.

Table 1 Test results of LR, DT, RF, NB, SVM, KNN, GB, XGB, and ANN Techniques.

Class
Model Results Accuracy | Macro Avg
0 1 2 3 4
Logistic Regression Precision 0.80 1.00 1.00 0.89 0.77 0.89
(LR) Recall 0.76 1.00 1.00 0.96 0.76 020 0.90
Decision Tree (DT) Precision 0.85 0.98 0.98 1.00 0.85 0.93
Recall 0.88 1.00 0.98 0.98 0.81 0o 0.93
Random Forest (RF)* Precision 0.92 1.00 1.00 1.00 0.89 . 0.96
Recall 0.92 1.00 1.00 0.98 0.91 026 0.96
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Table 1 (Continued)

Class
Model Results Accuracy | Macro Avg
0 1 2 3 4
Naive Bayes (NB) Precision 0.63 0.97 0.71 0.81 0.73 0.77
Recall 0.54 0.98 0.84 0.81 0.89 o7 0.77
Support Vector Precision 0.91 1.00 1.00 1.00 0.82 0.94
Machine (SVM) Recall 0.83 1.00 1.00 0.98 0.91 094 0.94
K Nearest Neighbors (KNN) | Precision 0.85 0.89 0.96 0.96 0.84 0.90
Recall 0.85 1.00 0.91 0.96 0.78 00 0.90
Gradient Boosting (GB) Precision 0.93 1.00 1.00 1.00 0.85 0.95
Recall | 0.86 1.00 100 | 098 | 093 0o 0.95
Extreme Gradient Precision 0.94 1.00 1.00 1.00 0.85 . 0.96
Boosting (XGB)* Recall 0.86 1.00 1.00 0.98 0.94 096 0.96
Artificial Neural Precision 0.89 1.00 0.98 1.00 0.83 0.94
Network (ANN) Recall 0.85 1.00 1.00 0.96 0.89 0o 0.94

Table 1 shows test results of Logistic Regression (LR) shows accuracy at 90%, Decision Tree (DT)
shows accuracy at 93%, Random Forest (RF) show accuracy at 96%, Naive Bayes (NB) shows accuracy
at 77%, Support Vector Machine (SVM) shows accuracy at 94%, K-Nearest Neighbors (K-NN) shows
accuracy at 90%, Gradient Boosting (GB) shows accuracy at 95%, Extreme Gradient Boosting (XGB)
shows accuracy at 96%, and Artificial Neural Network (ANN) shows accuracy at 94%, this can be summarized
that the most accurate technique in data analysis is Random Forest (RF) and Extreme Gradient Boosting
(XGB) while the weak technique is Naive Bayes (NB), so the Precision, Recall, f1-score, and Support
show in the Table above.

3) The development of system for predicting learning in Computer Programming for Junior
High-school Students. Once logged in to the website and clicked on “Student Information” Select the grade level.
The system will use the results of computer programming to calculate with data analysis of Random Forest

Classifier technique to display the results of students in each grade, room, learner, respectively.

Table 2 Data taken into the Random Forest model

List Variable Description
1 name name
2 Last name surname
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Table 2 (Continued)
List Variable Description
3 score score
4 class class
5 computer computer grades
6 mathematics Mathematics
7 Problem teacher Problems in learning computer programs: instructor factor
8 Problem Learning Problems in learning computer programs: learning environment factors

Environment
9 Problem Learning materials  Problems in learning computer programs: learning media factors

10 Problem Student Problems in learning computer programs: student factor

Table 2 shows the data created and stored in the survey database in MySQL.

Table 3 Results of Random Forest Technique Test

Class precision recall fl-score support
Level 1 1.00 1.00 1.00 12
Level 2 1.00 50 1.00 53
Level 3 1.00 50 1.00 18
accuracy 0 0 1.00 83

Macro avg 1.00 1.00 1.00 83
Weighted avg 1.00 1.00 1.00 83

From Table 3, it was found that the value from a group of factors related to learning to program
found that the accuracy level was good at 1.00%, the memory at the good level was at 1.00% and the F1-
score at the good level was at 1.00%. The accuracy was 1.00% and the support was moderate at 54%, and

the accuracy was 83%.

Discussions and Recommendations
This study investigated factors and development of prediction system by using machine learning
for learning analytics in Computer Programming of Junior High-school students, the results are showed

in following.
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1. The factors which affecting learning computer programming, the researcher used documents,
research, and academic papers which conducted in many countries to determined factors which affected
student learning the programming which at first round can be divided into 9 groups of factors: 1) teacher factors
(43 items), 2) learning media factors (50 items), 3) teaching and learning factors (9 items), 4) programming
skills factors (80 items), 5) teaching techniques factors (14 items), 6) learning environment factors (35 items),
7) learner factors (102 items), 8) programming factors (16 items), and 9) feeling about programming
factors (5 items), totaling 354 items. Then, the second round, researcher collected and interpreted and
asked English language experts to check the accuracy of the meaning of each question and sent to 10 experts
to reviewed and eliminated extraneous questions and improved them. There were 4 groups remaining:
teacher factors (17 items), learning environment factors (9 items), learning media factors (9 items), and
learner factors (15 items), totaling 50 questions. The third round, researcher used factor analysis by using
Exploratory Factor Analysis (EFA) and Pearson correlation coefficient, there were 4 groups remaining:
teacher factors (11 items), learning environment factors (4 items), learning media factors (5 items), and
learner factors (11 items), totaling 31 items. In teacher factors such as “al The instructor has a teaching
method that makes the content easily understandable, clear, and creates an enjoyable atmosphere for learning”;

ERIN3

“a2 The instructor has the ability to transfer knowledge in clear steps”, “a3 The instructor comes to teach
on time”, “a4 Teachers have the ability to make students develop their thinking”. In learning environment
factors such as “b1 The number of computers is sufficient and ready for use”, “b2 The computer classroom
has appropriate lighting, such as not too bright or too dark, and no glare affecting the eyes”, and “b3 The school
provides appropriate computer rooms for students”. In learning media factors such as “c1 The language
used in the media is easy to understand”, “c2 has an easy-to-understand media user manual”, c3 learning
media helps students have more knowledge and programming skills”. Learner factors such as “d1 I can
write code blocks correctly”, “d2 I can understand the structure of programming” and “d3 I can debug
complex programming errors”.

2. The results of machine learning techniques to analyze factors in Junior High-school Students
learning computer programming shows that the most accurate technique in data analysis is Random Forest
(RF) showed accuracy at 96% and Extreme Gradient Boosting (XGB) showed accuracy at 96% while the
weak technique is Naive Bayes (NB) showed accuracy at 77%, while the other techniques showed results
such as Logistic Regression (LR) showed accuracy at 90%, Decision Tree (DT) showed accuracy at 93%,

Support Vector Machine (SVM) showed accuracy at 94%, K-Nearest Neighbors (K-NN) showed accuracy
at 90%, Gradient Boosting (GB) showed accuracy at 95%, Extreme Gradient Boosting (XGB) showed
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accuracy at 96%, and Artificial Neural Network (ANN) showed accuracy at 94%. This may be because
Random Forest is a model that takes several Decision Trees to train together (from 10 trees to more than
1000 trees), where each tree receives features and data that are a random subset of all features and data.
When making predictions, each Decision Tree makes everyone's predictions and selects the final
prediction such a technique is called Bagging or Boostrapping. Making predictions will become more and
more accurate when the tree is learned continuously until it has enough depth, the model stops learning
when there are no error patterns left from the previous tree to learn. Moreover, Random Forest algorithm
has been widely used in various domains for learner analytics. It has proven to be effective in capturing
complex relationships between features and target variables, providing valuable insights into different
fields. In microbiology research, Chrobak, et. el. (2023) demonstrated the effectiveness of Random Forest
in analyzing microbiological data, contributing to the understanding of microbial processes and interactions.
In the context of science achievement prediction, Hong et al. applied Random Forest to extract factors
associated with different science achievement groups, highlighting the importance of science activities,
learning methods, and environmental awareness (Hong, et. al, 2022). In the field of digital forensics,
Akanji et al. employed Random Forest as part of a predictive analytics system for image steganalysis,
achieving accurate results in pattern recognition (Akanji et. al, 2022). Additionally, Random Forest has
been utilized in the domain of active distribution networks, where it was used as a meta learner to improve
the accuracy of pseudo-measurements for state estimation calculations (Radhoush, et al, 2023).

3. The develop a system for predicting learning in Computer Programming for Junior High-school
Students showed that the systems in predicting the learning ability in learning computer programming
using data mining methods for lower secondary school students. There is a design process such as designing
a use case to show the user's work in the system. Relationships with subsystems within the system include
users, students, teachers, directors, administrators. The student section can only use the information form
via the link. Teachers can use the system to fill out surveys by log in. Director can use the system in the form
of filling out surveys into the system. Administrators can use, modify, modify all parts of the system,
including filling out surveys, logging in, maintaining system operation, designing Data Flow Diagram.
showing the process of the system by the workflow of each individual user has access to the system in
different sections. Students complete the survey which survey data will be sent to organize in database.
Teachers must log in to the system before use which must be registered via the application web page when

logging in. It will retrieve information from the user database when the teacher views the results of the form.

U
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The system survey will retrieve data from survey database to represent. The director also use the system
for everything like the teacher's, but will add a menu to view the results of teachers teaching students in each
class system. School information and information sharing request must be filled out form and the system
will send the information to the request base, use the system and notify the information to the administrator.
Every database in the system contains a survey database, school database, user database. The linked
database and the requested database use the system with data sharing and authorization to use. ER Diagram
design shows how the system works by connecting the data in the web application as connected from
the database in each database. The Class Diagram design shows all the data of the web application being
stored. Each database has a primary key and a secondary key in each reference database, thus making
the system for predicting the results of computer programming with data mining methods in the most
efficient way. The development of computer programming learning forecasting for junior high school
students using data mining methods to understand the problems and factors affecting learning programming.
computer that each student has a problem in any aspect. The factors that affect learning programming can
be seen from the results of each aspect of the survey through the web application. The system development
uses Visual Studio Code by writing PHP language to create components to use the web app. The home
page of the web application consists of the home page menu, survey menu, student information menu,
teacher information menu and system request menu. Before using the system, it must be logged in before
using the system every time. For example, when using it, the user must enter the survey menu, which will
find a survey containing various factors affecting the results. Learning to write a computer program which,
upon completion of the survey, will find a table showing student data and survey results for teachers,
director and administrators, able to retrieve all student data or select individual students. This will be used

to help analyze learners in finding an appropriate teaching-learning style.

References

Abdunabi, R., Hbaci, I, & Ku, H-Y. (2019). Towards Enhancing Programming Self-Efficacy Perceptions
Among Undergraduate Information Systems Students. Journal of Information Technology
Education: Research, 18, 185206. https://doi.org/10.28945/4308.

Adane, M. D., Deku, J. K. and Asare, E. K. (2023). Performance Analysis of Machine Learning Algorithms
in Prediction of Student Academic Performance. Journal of Advances in Mathematics and

Computer Science, 38, 74-86. 10.9734/jamcs/2023/v38i51762.

N 19 atiun 2 wquma - Favawn 2567



NsaINMsuazIdudnumans

Social Sciences Research and Academic Journal 55

Agrawal, K. and Narain, B. (2022). A Bagging Algorithmic Approach for Prediction of School Student
Performance. in 2022 4" International Conference on Advances in Computing, Communication
Control and Networking (ICAC3N), 56-59.

Ali, M. B. and Zamzuri, A. T. (2012). Difficulties in Learning Programming: Views of Students.
Retrieved March 24, 2023, from https://doi.org/10.13140/2.1.1055.7441.

Akanji, W. et al. (2022). A blind steganalysis-based predictive analytics of numeric image descriptors
for digital forensics with Random Forest & SqueezeNet. in 2022 5" Information Technology
for Education and Development (ITED), Abuja, Nigeria, pp. 1-7.

Alnoman, A. (2023) Will the Student Get an A Grade? Machine Learning-based Student Performance
Prediction in Smart Campus. in 2023 Advances in Science and Engineering Technology
International Conferences (ASET), Dubai, United Arab Emirates, 2023, pp. 1-6.

Apriyadi, M. R., Ermatita, E. and Palupi, R.D. (2023). Hyperparameter Optimization of Support Vector
Regression Algorithm using Metaheuristic Algorithm for Student Performance Prediction.
International Journal of Advanced Computer Science and Applications, 14, 144-150.

Atiwitthayaporn, J. (2011). Knowledge Management for Managing Information Systems Using Databases
SQOL in Educational Institutions. Thaksin University: Songkhla. (In Thai).

Aunthadet, N. (2010). Development of a Virtual Classroom on the use of Computers in Business According
to Constructivist Principles for Undergraduate Students in the Faculty of Business Administration
Rajamangala University of Technology Isan. in Academic conference presenting work 23rd
National Graduate Research Conference, Rajamangala University of Technology Isan, 23-24
December 2011, pp. 935-940. (In Thai).

Chavez, H., Chavez-Arias, B., Contreras-Rosas, S. and Alvarez-Rodriguez, .M. (2023). Artificial Neural
Network Model to Predict Student Performance Using Nonpersonal Information. Frontiers in
Education. https://doi.org/8.10.3389/feduc.2023.1106679.

Chen, Y. H., and Zhai, L. (2022). XGBoost-Based Student Performance Prediction in Tiered Instruction.
Fourth International Conference on Computer Science and Educational Informatization (CSEI 2022).

Chenghao, Y. (2022). Research on Student Academic Performance Prediction Methods. Highlights in
Science, Engineering and Technology, 24:257-263. https://doi.org/10.54097/hset.v24i1.3940

Chrobak, D., Ko}odzieczak, M., Kozlovska, P., Krzemiﬁska, A., & Miller, T. (2023). Leveraging Random Forest
Techniques for Enhanced Microbiological Analysis: A Machine Learning Approach to Investigating

Microbial Communities and Their Interactions. Scientific Collection «InterConf+», (32(151), 386-398.

N 19 atiun 2 wquma - Favawn 2567



NINHDINMsnaIdeFnnmans

56 Social Sciences Research and Academic Journal

Giudici, P. (2003). Applied Data Mining: Statistical Methods for Business and Industry. Hoboken: Wiley.

Hong, J., Kim, H., & Hong, H. (2022). Random Forest Analysis of Factors Predicting Science Achievement
Groups: Focusing on Science Activities and Leaming in School. Asia-Pacific Science Education, 8(2), 424-451.

Jiyoung, M. and Meounggun, J. (2023). Applying Machine Learning-Based Models to Prevent University
Student Dropouts. Gyo'yug pyeong'ga yeon'gu, https://doi.org/10.31158/jeev.2023.36.2.289

Kornkao, N. (2015). 4 Study of the Learning Environment of Sattha Samut School Students under the
Jurisdiction of the Secondary Educational Service Area Olffice Area 10. Master of Education
Thesis, Burapha University. (In Thai).

Kotsiantis, S. B. (2007) Supervised Machine Learning: A Review of Classification Techniques.
Informatica (Ljubljana), 31: 249-268

Lahtinen, E., Ala-Mutka, K. and Jérvinen, H. (2005). A Study of the Difficulties of Novice Programmers.
Annual Conference on Innovation and Technology in Computer Science Education. ACM
SIGCSE Bulletin. https://doi.org/37. 14-18. 10.1145/1067445.1067453.

Linoff, G. and Berry, M. (2011). Data Mining Techniques: For Marketing, Sales, and Customer Relationship
Management. (3" ed.). Hoboken, New Jersey: Wiley.

Mad-adam, U. (2016). Developing Computer Programming Skills Using Skill Training Kits Computer
Programming Using Cooperative Learning Methods for Second-Year Software Engineering
Students. Walailak University Library. Journal Thaksin University. (In Thai).

Mashagba, E., Al-Saqgar, F. and Al-Shatnawi, A. (2023). Using Gradient Boosting Algorithms in
Predicting Student Academic Performance. in 2023 International Conference on Business
Analytics for Technology and Security (ICBATS), 1-7.

McDaniel, D.C. (2015). Effectiveness of Integrating Technology Across the Curriculum: Classroom Learning
Environments Among Middle-School Students in the USA. Doctoral Dissertation of Curtin
University, Western Australia, Australia.

Nadar, N. (2023). Enhancing Student Performance Prediction Through Stream Analysis Dataset Using
Modified XGBoost Algorithm. International Journal on Information Technologies and Security,

15, 75-86. https://doi.org/10.59035/KNUG1085.

Naidoo, J. T., Jadhav, A., Sixhaxa, K. and Ajoodha, R. (2023). Using Student Characteristics to Promote
Student Success at Higher-education Institutions. In: Kumar, S., Hiranwal, S., Purohit, S.D.,
Prasad, M. (eds.), Proceedings of International Conference on Communication and Computational
Technologies. Algorithms for Intelligent Systems. Singapore: Springer.

N 19 atiun 2 wquma - Favawn 2567



NsaINMsuazIdudnumans

Social Sciences Research and Academic Journal 57

Na Thaluatong, et. al. (1997). Guidelines For Developing the Teaching of Computer Subjects in Secondary
Schools. Chulalongkorn University, Bangkok. (In Thai).

Nuraeni, F., Agustin, Y.H., Rahayu, S., Kurniadi, D., Septiana, Y. and Lestari, S.M. (2021) Student
Study Timeline Prediction Model Using Naive Bayes Based Forward Selection Feature. in
2021 International Conference on ICT for Smart Society (ICISS), Bandung, Indonesia, 2021,
pp. 1-5, https://doi.org/ 10.1109/ICISS53185.2021.9532502

Nurmalitasari, N. and Purwanto, E. (2022). Prediksi Performa Mahasiswa Menggunakan Model Regresi
Logistik. Jurnal Derivat: Jurnal Matematika & Pendidikan Matematika, https://doi.org/
10.31316/jderivat.v9i2.2639

Ojajuni, O. P., Ayeni, F., Akodu, O., Ekanoye, F., Adewole, S., Ayo, T., Misra, S. and Mbarika, V. W.
(2021). Predicting Student Academic Performance Using Machine Learning. Computational
Science and Its Applications-ICCSA 2021, (pp. 481-491).

Ozden, C. and Tezer, M. (2018). The Effect of Coding Teaching on Students’ Self-Efficacy Perceptions
of Technology and Design Courses. Sustainability, 10(10), 3822. https://doi.org/10.3390/sul0103822

Pande, S. M. (2023). Machine Learning Models for Student Performance Prediction, in 2023 International
Conference on Innovative Data Communication Technologies and Application (ICIDCA),
Uttarakhand, India, pp. 27-32, https://doi.org/10.1109/ICIDCA56705.2023.10099503.

Pandiangan, N., Lintang, M. and Priyudahari, B. (2022). Naive Bayes for Analysis of Student Learning
Achievement. SHS Web of Conferences. 149, 2022.

Philuek, W., Pongsuk, T., and Panawong, N. (2022). Machine Learning Techniques for Classifying Self-Regulated
Learning of Secondary Students in Thailand. Journal of Positive School Psychology, 6(4), 6429-6436.

Philuek, W., Sornchai, S., Raksarikorn, T., and Janyarat, S. (2021). Machine Learning Techniques for
the Ordinary National Educational Test (O-NET) Prediction: Case of Small Sized Schools in
Nakhon Sawan Province, Thailand. Natural Volatiles and Essential Oils, 8(6), 2821-2833.

Phongsuk, T. (2017). A Study of Data Mining Techniques to Predict Academic Performance and Learning
Behavior of Students in the Computer Studies Department at Northern Universities.
Undergraduate Thesis (Unpublished) Nakhon Sawan Rajabhat University. (In Thai).

Quinlan, J. R. (1992). C4.5 Programs for Machine Learning. San Mateo, CA: Morgan Kaufmann.

N 19 atiun 2 wquma - Favawn 2567



NINHDINMsnaIdeFnnmans

58 Social Sciences Research and Academic Journal

Radhoush, S., Vannoy, T., Whitaker, B. M. and Nehrir, H. (2023). Random Forest Meta Learner for Generating
Pseudo-Measurements in Active Distribution Power Networks. in 2023 IEEE Power & Energy
Society Innovative Smart Grid Technologies Conference (ISGT), (pp. 1-5). Washington, D.C.,
https://doi.org/10.1109/ISGT51731.2023.10066389.

Safira, B. and Padmannavar, S. S. (2023). Student Performance Analysis using Bayesian Optimized Random
Forest Classifier and KNN. International Journal of Engineering Trends and Technology, 71(5), 132-140.

Sagala, T. M. N, Permai, S. D., Gunawan, A. A. S., Barus, R. O. and Meriko, C. (2022) Predicting Computer
Science Student's Performance using Logistic Regression, in 2022 5" International Seminar on
Research of Information Technology and Intelligent Systems (ISRITI), Yogyakarta, Indonesia,
2022, (pp. 817-821), https://doi.org/10.1109/ISRITI56927.2022.10052968.

Sakdulyatham, R. (2010) Using Data Mining Techniques to Build a Knowledge Base to Predict Academic
Achievement of Rajapruck College Students. Rajapruek College, NontaBuri. (In Thai).

Samngamjan, N., Philuek, W., Malangpoo, P. and Janyarat, S. (2021) A Study on Factors and Using
Machine Learning for Learning Analytics in Computer Programming of Junior High-School
Students. Natural Volatiles and Essential Oils, 8(6), 1224-1233.

Sani, G., Oladipo, F. O., Ogbuju, E. and Agbo, F. (2022). Development of a Predictive Model of Student
Attrition Rate. Journal of Applied Artificial Intelligence. 3, 1-12.

Sara, C. (2007). Classification of Graduation Status Groups Using Decision Tree Modeling. Bangkok:
King Mongkut's University of Technology North Bangkok.

Sunarko, B. et al. (2022) Prediction of Student Satisfaction with Academic Services Using Naive Bayes
Classifier," 2022 6th International Conference on Information Technology, in Information
Systems and Electrical Engineering (ICITISEE), Yogyakarta, Indonesia, (pp. 228-233),
https://doi.org/10.1109/ICITISEE57756.2022.10057736.

Wang, P. (2022). A Study of Student Performance Under English Teaching Using a Decision Tree Algorithm.
Journal of Control and Decision, 10(3), 417-422.

Wang, N., Yao, M. and Li, J. (2022). Research on Student Achievement Analysis Method Based on Decision
Tree Algorithm. in 2022 International Symposium on Advances in Informatics, Electronics and

Education (ISAIEE), 352-355.

sk sk sk sk sk skeok stk skokoskoskok sk

N 19 atiun 2 wquma - Favawn 2567



NsaHIIMsuazIdednumans

Social Sciences Research and Academic Journal 59

andnavesnnzdiuuunszaednnaiidinennumerszansmmlunuvesn;

Tudszmadu: saamsasuuuulSus

AN v 7 o Jd aa 2
NYE 80gITIN’ ONIAH FAININ

SURFUUNANN: 5 UATIAN 2567; TR lVUNANN: 26 TWIAN 2567; SUABUFUUNANN: 2 M8 2567)

UNAAE
a o qu Y o d' a da a 1 1 [ = dld 1
NUITBUNIAYUTTaIANe AT IHINT NamsdwruuU YT uveInNuiane T lununiiae
v o ' Y o ° A A a a9 Aq ¥
ANUFUNUTIEHINA MR LUz NEs aza N ssansmn luauvesng lullsemeiu Joyanly
a 4 o @ =3 @ aa
Tumsdmsizrdunngudeyamsdisnamssansitousvengseauunmna 1 a.a. 2018 (TALIS 2018)
L2 o o s A ' A o a A ) a o a 9
990111 I MI AN MWL oLAsMINANNAUATEFNY (OECD) iaonlgipyallssiiunamstnmsis suj
Y =} o =} Y any 1 g’z A A A 9
mwzazdaeululszmau $10u9m 3,976 AU 910 198 T5aiFou Tamn TagIsmsguuuy 2 Yuaou 1A olon 19
' Ad o I ' ] A a ° A = 4
1&un nuvaeuauRNdnyazdua N a s INAAUVAIRT N 11U 33 U0 UAINNUNBIVDUAT 03110
[ 1 a Ia A 1 ] o y o 4 a o
8gITNIN .70 - .94 MIAATIZHONTNam AUV DAReuIag sz aermaIveldTisunsy PROCESS
Aaw 1 4 Y 1 4 o <
version 4.0 HaM5 A1 oWUN iieAuguTeduyARaveng Taun me Ussaumsaimsinu s luemsousy
Wannag 5 Tuamshnus wiuvesng tazsd Tusnusms anuiane lalunuvesaguaasunummsiliy
v o & ' ° o 4 A a Z
Tupuduius senanamzdinuunszaesnanazanuselszans nmluauueng 19n19As9 (b=05)
k) 1 A o o W aaa 1 2l A =) @ =3 49!
Hazn19gew (b=.02) pg1elediaynanan .05 na1nldin iWeaziiszauanuiane laluaugay

a a Y o ° AA A a A A 2 )
’EW]‘ﬁWWU’E‘NﬂTw@"Lﬂ!L‘]J‘]JﬂigﬁﬂﬂﬂTLﬂﬁ]TliJﬂ’t‘)ﬂ'ﬂlllﬂf@ﬂizﬁﬂﬁﬂWWiuﬁuﬂl@ﬂﬂg%$!W3J"UuﬂnJul°lJﬂ'Jﬂ

o o 9 o o 4 a A a a U
REGRIITH mmﬁdwaﬁlﬂmm, IMSAUNIVUNISIYDTU, ﬂ??lll%’t‘]ﬂi%ﬁ‘l/l'ﬁﬂTWGLUG]uEU’ENﬂg, DN NN ITAINIU

wuvsy, TALIS

* unanuiive
! soamnannnsdilszsraanmsudmsmsane ansfnmmans umInesunyasmeas, E-mail: meechai.o@ku.th

2 5098 1ma0ms TaaiFou Tndia13 ANk, E-mail: thomrat@gmail.com

N 19 ativn 2 wgumMa - Favan 2567



NINHDINMsuaIdeFnNmans

60 Social Sciences Research and Academic Journal

The Effect of Distributed Leadership on Teacher Efficacy in China:

A Moderated Mediation Model*

Meechai Orsuwan’ Thomrat Siriparp’

(Received: January 5, 2024, Revised: March 26, 2024; Accepted.: April 2, 2024)

Abstract

The objective of this research was to analyze the moderated mediating effect of teachers' job satisfaction
on the relationship between distributed leadership and teachers' self-efficacy in China. The data were from the 2018
Teaching and Learning International Survey (TALIS 2018) collected by the Organization for Economic Co-operation and
Development (OECD) by using a stratified two-stage sampling method. The sample consisted of 3,976 teachers
from 198 Chinese schools. The research instrument was a likert scale questionnaire consisting of 33 items with
a reliability range between .70 and .94. A moderated mediation analysis was employed using PROCESS version
4.0. The findings revealed that the controlling for teachers’ characteristics such as gender, teaching experience,
hours spent on professional development, hours spent on teamwork with others, and hours spent on administrative
work. The teacher’s job satisfaction moderated the influence of distributed leadership on teachers’ self-efficacy
both directly (b =.05) and indirectly (b =.02) with statistically significance at the .05 level. In other words when
teachers were satisfied with their jobs, the influence of distributed leadership on teachers’ self-efficacy increased

accordingly.
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PP - - - 0.27* 0.02 < .05
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Usvaumsal G) -0.01* 0.00 <05 0.04* 0.00 <05
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The Proactive Identification of Impoverished Households Based on Civil Society
Process for Comprehensive and Accurate Approaches to Combat Poverty
in Tha Li District, Loei Province”
Weeranuch Yamyim' Piyanuch Luerngam’ Praewnapa Riangrila’

Phat Sartsin’ Pheeraphat Chatphiboonphuwiang Hoaherm’

(Received: December 3, 2023, Revised: March 26, 2023; Accepted: April 2, 2024)

Abstract

This research article aimed to present the results process of proactively searching for impoverished
households using the civil society process to lead to a complete and accurate solution to the poverty problem at
the Tha Li district, Loei Province. Data was then analyzed based on the Sustainable Livelihood Framework. The
main objective of this study was to support the development of a poverty data system, integrate existing datasets,
track aid efforts in Loei, analyze impoverished household data, and foster area-based developmental mechanisms
to combat poverty in Tha Li District, Loei Province. This undertaking employed survey research alongside
Participatory Action Research (PAR), engaging a group of 560 impoverished households.

The results of this research showed that: 1) Data verification resulted in a remaining count of 306
households by civil society process. Furthermore, 153 newly identified impoverished households were surveyed,
summing up to 459 by civil society process and impoverished households. 2) The data analysis, guided by the
Sustainable Livelihood Framework revealed that across five dimensions of household potential in Tha Li District
that the highest score was attributed to human capital (2.48) followed by physical capital (2.43), economic capital
(2.02), natural capital (1.87), and the lowest score in social capital (1.76). As a result, the working group has
outlined comprehensive approaches to combat poverty classifying the impoverished households into 2 groups.
The first group contained working-age households which were assisted with the poverty alleviation initiative
called “Economic Thrives, Enrich Lives with Bamboo”. The second group consisted of elderly or vulnerable

households assisted with strategies to enhance their quality of life through collaborative network efforts.

Keywords: Poverty, Impoverished Households, Sustainable Livelihood, Loei Provinces
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Determinants of Tontine Demand in Thailand*

Sunti Tirapat'

(Received: November 17, 2023, Revised: April 1, 2024, Accepted: April 10, 2024)

Abstract

Thailand has currently entered an aging society. Due to medical advances, most elderly individuals do
not in the pension system that are increasingly facing longevity risk. A tontine is a financial instrument that can
mitigate the risk of inadequate savings in the event of unexpectedly longer lifespans. This study examines the
factors that play a crucial role in determining the demand for tontines based on a survey and hypothetical questions
of 452 respondents conducted in six provinces in Thailand, it is documented that age, risk tolerance and the health
of respondents are key determinants of tontine demand. More importantly, the results indicate a positive
association between preferences in gambling and financial literacy with the demand for tontines. The findings
suggested that the demand for tontines aligns with the hedging of longevity risk. Moreover, tontine can serve as
an alternative to conventional savings for individuals who prefer gambling, given that tontine returns exhibit a
significantly positive skew akin to gambling outcomes. Further, analysis revealed that the interaction term of low
financial literacy and a preference for gambling was positively associated with the demand. This suggests that
low financial literacy may contribute to an additional bias in gambling. However, it does not find that financial
constraints affect the demand for tontine. This finding is inconsistent with the notion that prize-linked saving
products are preferred by those facing financial constraints whose saving incentives are to change their financial
status rather than focusing solely on retirement security. Overall, understanding the demand for tontines should
be beneficial for designing alternative savings products to address the challenges of Thai aging society. However,

these findings are still preliminary; a more rigorous study should be conducted in future research.

Keywords: Tontine, Savings, Aging Society

* Research Article from Nida Business School, National Institute of Development Administration, 2023
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Auuy (1) MUY (2) MUY (3)
TIUIUAIDIN = 452 TIUIUAI0E1 = 452 TIUIUAI0E1 = 452
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The Model or Creating an Agricultural Business in the Community According to
the Guidelines for Strengthening the Local Potential of

the New Sustainable Economic BCG Model*

Naruedol Sawatsri’ Wannapa Lasopha’ Praewnapa Klungdee’

Wichuda Rahannok? Aintuon Pornlo® Thanatad Wanplang®
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Abstract

This research was the participatory action research. This research aimsed to: 1) study agricultural
problems and analyze solutions, 2) develop a prototype of snack products from chili peppers and 3) develop
a community agricultural business model. The target groups of this research were community leaders, farmers,
government officials, teachers and students. The research area was Plakao Noi Village, Lam Klong Subdistrict,
Mueang District, Kalasin Province. The sample group was chili pepper farmers in Plakao Noi Village.

Research Findings: The agricultural context of Plakao Noi Village, Moo 6, Lam Klong Subdistrict,
Mueang District, Kalasin Province had a large area of chili pepper cultivation about 50 farm with a total yield of
approximately 20,000 kilograms. Agricultural Problem Analysis found that there are problems of low chili prices
and unsold fresh chili peppers which leads to spoilage. The analysis of solutions based on the BCG Model
(Circular Economy) suggests that unsold chili peppers can be added value by processing them into products.
Development of Snack Products from Chili Peppers found that chili peppers can be processed into snack products
by frying them with herbs. Development of a Community Agricultural Business Model for Plakao Noi Village.
The Conclusion of research can be used to solve the problem of low chili prices and unsold fresh chili peppers
and to add value to chili peppers by processing them into products also provides a model for community

agricultural business development that can be applied to other communities.

Keywords: Agri-Business Model, Processing, Product Prototype, BCG Model, Sustainable

* This article is part of the Youth Volunteer Project: Intelligent Solar Chili Dryer for Lam Klong Subdistrict Community, Mueang District, Kalasin Province
and the Youth Startup Fund Ideation. The "Prik Peak Herbal Crispy Fried Chili" business plan project received research and activity support funding from
the Technology and Innovation Entrepreneurs Development Fund (TED FUND), Ministry of Higher Education, Science, Research and Innovation.
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The Development of Innovations from Fundamental Theories in Digital Business

and Electronic Commerce of Community Product in Nakhon Sawan Province*

Sumate Philuk’ Jitaphat Yaithet’

(Received: November 23, 2023, Revised: April 17, 2024; Accepted: April 20, 2024)

Abstract

This research aims to Study and analyze community potential according to theoretical foundations for
digital business development and e-commerce. Analyze factors that influence the decision to purchase community
products online by shoppers in Nakhon Sawan Province. and develop innovation models with foundational
theories for doing digital business and e-commerce. Using interviews to collect data from 23 community product groups
in Nakhon Sawan Province, analyzing the internal context with the PRIMO-F Analysis model and analyzing
the external business environment. Using the PEST Analysis model, questionnaires were used to collect data from
400 online buyers of community products in Nakhon Sawan Province. Factor Analysis and Factor Extraction
Using the method of principal component analysis (Principal Component Analysis: PCA) and rotating the factor axis using
the Varimax method.

The research results found that Community product groups in Nakhon Sawan province have the
potential to develop community products that are strengths (Strengths), namely, community product groups are
united and have good coordination among the group. Has skills and knowledge that is specialized in production
and services that have been passed down for a long time. Raw materials and production equipment can be found
locally. Weaknesses are that the product price is relatively higher than other products. Products lack uniqueness,
are not attractive, and cannot add value to their own products. Factors influencing the decision to purchase community
products online by shoppers in Nakhon Sawan Province In terms of attitude Product side, price side, distribution
channel side Personal service and privacy protection at a high level Marketing promotion section is at a moderate level.
Creating a model for creating new strategies from the environment and current situation (TOWS Matrix) of the Nakhon
Sawan Province community product group in an online format. Developing innovation models with foundational
theories for digital business and e-commerce. Divide innovations in overall digital business operations and e-
commerce into 3 innovations, namely product innovation development (Product Innovation), which is part of
product presentation (Product presentation), process innovation (Process Innovation), and service innovation
(Service Innovation).

Keywords: Innovation, Digital Business, Electronic Commerce, Fundamental Theories

* Research Article from Faculty of Management Science Nakhon Sawan Rajabhat University, 2023
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The Effect of Implementing the Stem Education Integrated Argumentation (6E+A)

to Enhance the Stem Habits of Mind*

Anongnat Karunram' Nataporn Meesawat’ Nipaporn Chuaytanee’ Phakawan Kongchantree®

(Received: December 10, 2023, Revised: March 28, 2024, Accepted: April 10, 2024)

Abstract

This objective of this research aimed to study the effects of implementing STEM education integrated
argumentation (6E+A) to enhance the STEM habits of mind among twelfth-grade secondary school students. The
sample group consisted of 113 students from the twelfth grade in the first semester of the academic year 2023
at Mueangtalungpittayasan School. The research tools were including: 1) Three STEM Education integrated argumentation
(6E+A) lesson plans, 2) the STEM habits of mind evaluation form and 3) Student interview questionnaire. Statistical used
for data analysis included mean, standard deviation, variance analysis, and content analysis.

The study found that STEM habits of mind in student were enhanced when implementing STEM
education integrated argumentation (6E+A). Furthermore, the analysis of learning activity interpretations and student
interviews with a sample group of 5 students using content analysis revealed the presence of all 6 characteristics
of STEM habits of mind. These characteristics were ranked in 5 descending order of frequency as follows: Curiosity,
Careful Making decision and Recognizing cause and effect were equal, Integrative thinking, Innovative ability

and Communicative ability.

Keywords: STEM Education, Habits of Mind, STEM Habits of Mind, Argumentation

* The study was funded by Office of the Basic Education Commission, 2023
! Dr, Teacher, Senior Professional Level Teachers, E-mail: Anongnat@mtp.ac.th

2 Instructor, Faculty of Science and Technology, Nakhon Sawan Rajabhat University, E-mail: na.meesawat@gmail.com

3 Dr. Faculty of Science and Fisheries Technology, Rajamangala University of Technology Srivijaya, E-mail: nipaporn.c@rmutsv.ac.th

4Instmctmr, Faculty of Science and Technology, Rajabhat Rajanagarindra University, E-mail: tassawan.kon@rru.ac.th

U 19 ativn 2 wquma - Favawn 2567



NsanINMtazIdednnmans

Social Sciences Research and Academic Journal 143

anuangazilyingIoy
= Y [ ~ 9 3 K [ =y Yo A ° 9 a 4
dagdnmsvansFeujuuudziauane sraduaiulminGemhnnuimannmans
a sy Y Y ¥ a I Y v =~ Y a s
adiamansn laGous lusudoulszgnaswnuanuimanaTuladuazanuimadsinssumeanas
A an Y A4 o 2 1 ' < o oy )
e IsMsungyrimieiannsuany tanylszaulymvesmsiansFeugunuazauane,
A v A 1 .d' 1 Y a 1Y Y 1 9 1 4
fp 1ini ou i ansoden TeesenaNANUTAUA VAL T azAMIYTUINIANN] S2HINERT
a J a 4 a J Y
MAINNmnaas malulas Innssuenansuazagiaenans Tunsz1umMsunTayi (Chuaytanee, 2019, p. 2)
1 @ o & { Y @ { o & { 4 @
ua lutigiiudianuduiunedounsoninFouldiinue s uiuluaaassud 21 e liinEou
o aa 1 [ d't: d' Y t:' a [ [ a
ansaassIaeg ludinunimsnlasuuilas waznioulumsnsmyynuanwdny wsygne

o < §
uazmaTulad luewna (Karunram, 2018, p.1) MssamMsizeusuuuaz@uysanmsmsas19de Iduds

@

< ! S o
(6E+A) flugdunumsizeuiivanmnaingduuomsizouiuny 68 WugduuumssamsiGou
A

Ay Y ¥ [ @ A 9 ¥ o a Y L A ax Y
Vl"lﬂl‘iﬁluglﬂﬂ?ﬂij'ﬁﬁﬂmi NP NINYIVDI mﬂuuuﬂ!,‘iEluh],ﬂﬁ)f)ﬂ!,ljﬂj‘liu\ﬂuﬁiﬂﬂ@ﬂtlﬂﬂ?ﬁﬂ]itlﬂﬂq‘lﬁ1

a¥1unudians YSule vagdsemunaiulugiugianans (Burke, 2014 as cited in Chuaytanee,

19
T o a

9 1
2019, p. 3) Tﬂﬂgﬂuuumﬁﬁﬂui’gmu 6E uuﬁﬁgﬂmueEJ‘mJumiaemmm%nﬁ’;ﬂiwﬁgﬁumiﬁw

U

o a 4 a 4 a Qy )
mshanumeInemaasuazadiasaasvieenuuuIsmsudlymvsead 19y wazihun
Y Y Sy Y . & g A o o A 1 a Yo a
HUINM3a3 1970 TALEY (A: Argumentation) FuiluimatadidynezduasuliinGouansa
douTeannudauiuanu v i ldgmsmismsuddymtminganld (NRC, 2013 as cited in

& o a oy 3 A Y Y SY 9
Chuaytanee, 2019, p. 4) 3IM3vAM3Bouiuvvaz@unysuIMsMIas1ade Jaude (6E+A) @150
[ =y Y v A A 9 a a 4 =\ a 14
dudsuliiniFeudumzmanuiuazysannmsuuifansinemnaas maTulad adamanas

. A a A v A y £ Y
WTL!ﬂ'iZ‘U’J‘L!ﬂW'if)E)ﬂLL‘U‘UL"]N’Jf”f’Jﬂiillle)u”ﬁJﬂ‘Iﬂuﬂﬁuﬂ‘]jﬂluﬂ”l m@ﬁﬁwmm%

o

9 Y ]
Tumsdamsis sudiuasiannIdasunsdnnug Vinszuaziande ¥@aiide (Habits of Mind)
I J 1 & A Ay a Aav = @ A~ Y
Wuvsnsznousdnilamedands Iatide e auanyuzvesyananlanuango luns 1
a o I A o ' 1 v Aa Y o o Y
anuaa lumsinauswiluiide dawanemsaaduls vazmsuntdariilunmshiou vildewnise
A o A A Ao Yo 9 v a1 A a a
wrgynuTyrvseaea q A luaunsaddaenldluiuiieodelilsz@nsam (Karunram, 2018, p. 3)
o 1 a o A a aw 4 I 2 { v A
TumsdamsizeuiarstimsdadiuldinSeunadatide e dudfiudasdwanionmvesynaa

AA o Y a 9 A @ aa o a Ao A
NUNNHENTNATUAITUAA ﬂ’J”IiJL"’lJﬂiI ﬁﬂJTiﬂLGIfEIQJTEJQU],‘]JfNHWIﬂGI UTY LASNHANTTUNUNITYY

@

1eA99en (Tishman, 2000, p. 50) A9 ABEAAT (Costa, 2008, pp. 16-17) NA1IN %mﬁﬁm‘ﬂuwamiﬁaui

1
9

A o Yo A ~ @ v A a A (= =) Y 1 =
Vli]%‘lﬂﬂﬁuﬂl,iﬂu uuanyuUa ﬂJ“I/]llg‘lJLL‘]JTJ"UENWQGIﬂi53J‘I/161$1iyﬂa1ﬂhlllmfNiJﬂ’JHJgLWIi’JiJUlﬂﬂQ

9 1
) @ v v A A g K 9 v A

H 1 gi Q' ! a % a g
Shezdamsns onouausdeveyaiu suiudaiidoiaiuasdigiidesduaiuazann ey

bg

Cane

v v A
NUUNITYU

U

U 19 ativn 2 wquma - Favawn 2567



YY) d
N5E5IBINTUALIVTIANT 1A

144 Social Sciences Research and Academic Journal

o a { ) 0 w 3
MNYAT UGN AN VOINTZNTNANBITMST NaszrmindennudiAgvosdzAniny
A Y Y] [ =< a 4 A o [ 9 1 1
e ldiluudanssunisdamsaneinermans uazinalulad dimsuaseaulnesului vag
% ] [ F2 1 =3 Y Yo = 9
ANsnsessuMHAIMnensyanaveslsznala edruvanzaudelaniulovelisanmsizons
3 = = 2 L. . A A o ~ v
az@nAny1 U IUANYIYY (Ministry of Education, 2016) HaZIiauN1sIANIFTIUTAINLUINIG
S = ' a Y o a a aw 4 X a ag <3 . .
FAuANY WsauasuINiniT NIl don19aziAy B9 39U eN19a2AN (STEM Habits of Mind)
A o a Yy A 9 a o A a o
D AUENHULNNANUAAYOIRE BUNANNTOYFANMIANUIMAINNMNTAT na TuTas Iennssueans
A s A ' s '
uazadiamaasinoudtymiaie q Tastiesdilsznevde 1) anwaulaldi 2) anuaziBeaseuney
Tumsdaduls 3) msfAauvuyswns 4 msveusulumiguazia 5) anuawsalumsdodts
1ag 6) MIa31NUIANT TN (Karunram, 2018, p. 69) Faaianyagainanianudnyidosdudiy
va £ o o a ° v @ Ay IR 9 s = ]
TdiRavunuinFon dimsudinundesns myegednaiedssa uazisouinasana
o W o 1 = A - o = 9 g X - 9
NNANUEIAYAINE WTANNauTINIZIAMIBouIHUUASANANMINYITNMINMIAI N
o 1dude (6E+A) o lhinGouldrenTosnnng nszduanuauly vazdudiuliiinoulatigudnyue

ldanuaalumsihaulasmsysanmsanuiieii 1l guddamludialsesriu

[ Jd Aav

?ﬂq#ﬁ&’ﬁ@ﬂ‘!’@ﬂﬂ75?ﬂﬂ
A = o ~ ¥ 3 = =~ Y 9 §Y Y A A a aw
LWE]ﬁﬂ‘bl'lWﬁﬂ'lﬁ]ﬂﬂ'liliﬂugllﬂﬂﬁzmilﬁﬂ‘bl'lﬂ‘l%ﬁm'lﬂ'liﬂ'liﬁi'l\ﬂlE]IW,L?N NAUFATUIAUTY

<3 v A ¥ o = A
NNALAY VOIVNIFOUFUNTONANEIUN 6

A add v
uuIAANAZNgUHNUNEIVDI
a = o o ~ 9 <= A ax o ~ YA J
1. HUIAANYINUNITTANITIB SUTMUUUINWTLANANYY AD ITNMIIAMIToU MU
a a a 4 a 4 a 4
MIYIIMILUVANINGINS Tu51835Inmaas ma lulag IAINTTUMAAT LazAdARTAS
:: R Y ] a o i o A o v A Y a
FumsldinGeuldizouiuuifa vazinyziwn oauninGouniesdiunszuiumsan uag
) 4 § Y ¢ { a a
msudtTym annsafouTesanud e I lSudaommsaliTaym inulud3aes ¢ (Labov, & Yamamoto,
2010, p. 10; Gonzalez, & Kuenzi, 2012, p. 38; Chanprasert, 2013, p. 11; Chulavatnatol, 2013, p. 16)
2. mndAameInIatidenazidy e guanyuzmsaaysuInsauineinenmans
a A 4 a s A o Yy 9 aa o Y A Ao <
maTuTad Ianssuenaas uagadaemaas o Il 1guddymludiadses1iu Iatidenaziau
Usznoudas 6 anvaz Ae Anwaulalidi anvaziBeaseuneulumsdaduls msfauuuysaims
mseous v lumquazna A0 TuMsTos uagmsa3 191 IAnT5u (Karunram, et al., 2018, pp. 63-74)
a A o o ~ ] ) & Y 9 9 ¥
3. AN INUFYHUUMIIAMIFoUFHUVALIANANEINYTUINITNITAI 199D TAnd

o <3 1 4 1 A
(6E+A) fio n3zUIUMITANIHouiammuazanany TasligayamneieduasugEoulni

U

U 19 ativn 2 wquma - Favawn 2567



NsanINMtazIdednnmans

Social Sciences Research and Academic Journal 145

anuannsalumsinnudn laszidulam laserdoanu; meinnmans malulad adianans
Tumseenuuumsuddayminannmeiiunszuiumsesnuuudainnssy uaz3miuTfuds
iodsziiumadonlIdng s msiannsmih Widdamiiai ennnzanfige Usznoudis 74 umeu
ﬁlﬂﬁ 1) ‘*l‘.aillu’d‘%}Nﬂ’J1Nﬁuﬁl%tlazﬂiﬁfﬂﬁ@Uﬂ’JWNiLau (Engagement and Elicitation) 2) ﬂ%uﬁﬁﬁ%uaz
AU (Exploration) 3) ﬂ%ue%mmmzmﬂ’f@ﬁgﬂ (Explanation) 4) %umﬂﬁ'uﬁ'@ (Argumentation for
the Best Solution) 5) %umiaammmmzﬁnﬁu mmﬁ’ﬂtym (Execution) 6) %’ummammf (Enrich)

1z 7) YuUs2iiu (Evaluation) (Chuaytanee, 2019, pp. 49-54)

ada v

szileuIs 308
=® 2& cgl Y o a Av A =® A Aa o I 9 Ao
fﬂ5ﬁﬂ‘]&ﬂﬂﬁﬁullﬂﬂ“uuﬂ’lﬁ’)ﬂflﬁﬁﬂﬂa@ﬁ AITANHIIAUTININASLAY alG]thUUtLWH'JﬂEI
HUUDUNITNNAT (Time Series Design)

Uszmns/nguiieans

v
v A v o

' E Wd H a 4
dszynstlFlumsanuasibidminFouduisondnuii 6 IssGouilowmgeinedss

= Y =

° v v @ o J o
dunolse Taute 391 IALF TN 91UIU 10 193L58U 59U 379 AU
=

£l

v 4
= =

R T Aq Y v A I v A d o a = A a ==
ﬂﬁ!ll@]’J@EJN‘Vﬂ"]dMﬂﬁﬁﬂ‘hﬂﬂiﬂu Tuinis eurulsenany N 6 maiseun 1 Umsany 2566

=1

a J o v @ o d o o
Ii\?ﬁﬂﬂlﬁﬂqg}qu%ﬂ’lﬁﬁiw E]’]Lﬂ@ﬂigjﬂu(’]fﬂ WHINYTTNY ITUIU 3 ﬁ)@\?ﬁﬂu IUIU 113 AU

El

4 3 a s a P

Tasms@enuULIZ9 (Purposive Sampling) 11194910 F1¥ 045 snuwuMsiz suInenenans -adiasnans

U d‘d

aulsnsnen

o o < §

dulsdu Ao samsBeuduuuazduAnnysanmsmsadnve 1auds (6E+A)

o A A ao 3

dutlsan fe Iatidenaaziay

insvaanFlunmsann

o A 9 3 = N Yy Y SY 9 o
1. LLN‘LJﬂﬁi]ﬂﬂﬁLiEJugLL‘U‘Uﬁ%miJﬁﬂHWIyimWﬂﬁﬂﬁﬁiN"U@Imw\i (6E+A) 31UIU 3 LIKNU

A A o [ ~ 9

< 4 a 1
Lﬂulﬂ%ﬂﬁﬂ@ﬂW@luWﬂTﬂWﬂ UAUNTIIIANTTLTYUIAUDI UNTNT 0513 (Chuaytanee, 2019, pp. 77-78)

[ { a 4 Jd 1 13 o o
Tagurumstamsiseuin 1 Aenssu 5o9 dlamesdeves S1uau 5 92 Tug uwumsdanisisous

v
=) a

A 9 ° o Y = YA a A ¥
N2 NINTIV LTDI ﬂiglflf']ﬂ'ﬂﬂﬂ'] IUIU S GH'JT?JQ Hag UAUNITIANTIILTIUIN 3NAINTTV LTDI NITINUN

J 9 ' ) 9
aedeuazinal $1191 5 52119 TIWRIMNA 15 53109 Faudazunumssamsious Tvuaoumsia

v
ﬂi]ﬂiillﬂﬁ!%ﬂuéy 7 VUADU ANAT N 1

U

U 19 ativn 2 wquma - Favawn 2567



YY) d
N5E5IBINTUALIVTIANT 1A

146 Social Sciences Research and Academic Journal

4 & @ A ] g = A Y Y §Y Y
AT NN 1 "Ul!@]'ﬁ]l!ﬂﬁi]ﬂﬂﬁ!.iﬂugllﬂﬂﬁ%muﬁﬂy1ﬂyim1ﬂﬁﬂ"liﬁiN"UE]TmLEN 6E+A

Vunou nanssuMsiSeus
d oy 0 s < A4 g Y
1L vuadnanuaulatey | - duaueaaiumsal Yszduilymnneivenusinlsesiv
9 a Y ' A Ao d A G A A A o Y a
ATNAOVANS LAY AN HIeIanaAY visoiduisesmien Teanunnuga
Y
2. gudrsraazAum - a¥edoya/mang1u MIUMIININTTU HIONMINAADA LAz

Yy 9

A 9y A a a o’d' A Y
FUAUVDYA AININTDUUIAANININGITTATNNYIVDY

U

]
=

Y
3. muaﬁmﬂuagm%ﬁgﬂ - ﬂTiﬁ\i“'lJE)ﬁi‘]JLLH’JﬂﬂTﬂQ’J“I/lmf’ﬁﬁﬁ ing ﬂﬁ'mnamu

2 Y v o
4, mumﬂmm - mmuaﬁmumimmaﬂizmuﬂiym
v A 1 v K d A 3
- ’L!ﬂl,iEJ‘Ll'i’Jllﬂuﬁﬂ]al1ﬁﬂ1uﬂ13mﬁi@ﬂ§$lﬂuﬂi‘g1’ﬂ
Yy 9 Y 9 9 o A P
- ﬁiN“\J@T@]!LENﬁ]']ﬂ“\J@iJ“ﬁ/ﬂﬂﬂ;’g'lu VILL‘L!'JTINﬂ'IiLLﬂ‘IjﬂJ‘W'I

o Y ¥ A A aa v A
- 1/]1ﬂ151m!,8\1l,1/‘|®m0ﬂ’3‘ﬁﬂﬁllﬂﬂﬂlu'l’ﬂﬂlﬁiﬂﬁﬁh

2 o o o ES o A Y {
5. UUMTDNLVULRY - ﬂ']WUﬂﬂ']ﬂTJGU‘H@]E]"HGUENﬂ']i@ﬁ]ﬂllﬂllllaﬁiﬂ'lluuﬂ']illﬂﬂﬂluﬂ'l‘ﬁllfgl)
o A v 79 ¥ y A g9 £ A o an A
mmummﬂﬂﬂgm - ‘I_Iigfalﬂﬁal”]fﬂﬂ'lllg INOHIT WY UINTUUTDONWAUNIDNITNHUIE AN

a Y 2 A ax
- mﬁ@mmzﬂizmumﬂﬂmumawmmmmﬁmi

v o a 2 )
Llﬂﬂiyﬂ1 uazuuﬁueuuaﬂmgazmumuﬂmmﬂiy,m

2 ) o A Y4 o 4 A A ) o
6. TUVANNS -1iniFou ldgudunazvnens omuauanuinnuile
a) @ o Y !
- @aTemaliinGeutiismsudtdymnlaninmsiseus )

Uszgnd 15 luaiintlse i iu

2 A v A Yo ) = A v
7. muﬂizmu - uﬂliﬂlﬁ]%Ulﬂiﬂﬂ]@igjﬁﬂﬂuﬂalllﬂﬂ')ﬂuﬂﬁ@‘ﬁ‘]J'lEJﬂ'ﬂngﬂ'J'liJ

9 J Y = Y
l,sll”Ihlzl]sll'E)\3@ut@ﬂﬁgﬁ’31ﬂﬂ1iﬂﬂﬂ1ﬁtiﬂug

A a ao ] I A A A o A a aw 1<
2. npvdsziiudaidennazian Wuwasealeniamnunn uuulsaiuiatideneazian

(Karunram, 2018, pp. 233-237) # i uuuulssiluuuninasiaiy 4 52y $1u9 42 18 Naayil
ANNADANZDY (I0C) 521314 0.80-1.00
) v A g A A Ao @ IR P @ o
3. wuudumealinis ey HunsesleNianunnuuudunyain lnssaie lagdunival
Feanitlszfusinuiednniaidonaziduluvaenens sy (Karunram, 2018, pp. 101-102)
U 2 Fafau TAmssiiaNuaeanded 10C) 1WA 1.00
MSHUIINTINTY

[

a ao < av oA =t
ﬂﬁﬁﬂ‘l&lﬁ]ﬁﬂﬁﬂﬂ%‘]ﬁ&@ﬂ Tﬂﬂﬁl%}LL‘]J‘]JLLNu’J%fJLL‘]J‘]JE)‘LA!ﬂﬁJL’m1 AUUUNIT qﬁ

U 19 ativn 2 wquma - Favawn 2567



NsanINMtazIdednnmans

Social Sciences Research and Academic Journal 147

) A A A < Yo o A v oW ' ~ A a =
1) dhulszdiviatideneazanli1dnuinG sunguasedis maizoun 1 msan 2566
o o a @ 4 { § g a Ao I Y
Taeninis ourimssziivames ludlaniusnveamaeun 1ienudeyasaiidens azauveuinseu
J A g ] v ' v ' < y J 3
AN 1 @umsinudeyanaunInaasd 2) 1IUTLEzHNINMIAVIIVTINTOYaATII AT UM
o s I A Aav <3 o Yy A 1 o A o A
6 dilani nudeyadaiidenmaz@uvoninizouas i 2 neumsantiumsnaaey 3) Autiumsnaad
o a 9 o R v =~ v 2 A v 2 A
Tasmsdamaizoui amuwumssamsieuindmualy Tastimsiuiinda Tenaztiuiindodluvme
v a o o J o o v o A o
tanenssumsBeus wazihmsdunvanindou $1u9u 5 au naamsauiumssans s eunnuny
4 oA z £ o ) A a aw < v v ¥ A
4) Wedniiumsnaasuasrdumuiimua huuvilseiiu Ialidenaziay (gaeInuiuaian 1
v o [P R B < o
uaz 2) TlsmminSeunsen 3 Fadumsnudeyandiminaaes

a ¢y
ﬂ153!ﬂ51$ﬁmayﬁ
g Yy v

o Aa t:yt! I 9y A a 9 a Y
ﬂ'liﬂ'l!.u‘Hﬂ'liﬂiﬂullﬂ'l5Lﬂ“]Ji'J“]Ji'J‘JJ"Uﬂll“ﬁil‘VN"llﬂll“ﬁl%\?ﬂ%ll'lmllﬁgéuﬂlqum%ﬂﬂmﬂ'lw Iﬂﬂulﬂ

e

= o 9 @ o w A
uMIveYAIANITINAIY
o a 4 A Aa ao I v A
1asimsnszidoya Mnuuulszidiuiatideneazify M3neanuINNMTIANINTTY
= 9 o d v A = g’z @ c?
M3 eUI tazdumpalinizou JTuaeuaall
a 4 a a 4 A A Ao I 1 o ]
1) Mg IERY oyaFals i Insziazuuuunulszdudatideneazauueanguaes e
qy/ qy/ 1 4 1 § 4 [ 4 v Aa
193 A39 TagmamanndouazdIUouuunasgIu ulananziunasneununNuNMIaadu
(The Institute for the promotion of teaching science and technology, 2012, p. 130)
d' =® A a oA 1 o v
AZUUUIRAY 3.26 - 4.00 ¥iIeDe Imsiiaegluszanluszavun
= = A A aa o
AZUUWREAY 2.51 - 3.25 viwede Imsliaegluszavihuna
= KX A Aa oA ] [ Y
AZUUUIRAY 1.76 - 2.50 ¥iINeDe Imsliiaegluszaniios
d‘ =K A a oA 1 [ [} % A = a o
AZUIUUDEAY 1.00 - 1.75 vuneds Inmsdfiinegluseau lumusanie lulimsgia
g’a o a 4 1 A Aaw < [
nniuiinsingnfTouieuanuuanavesiaidoneazifuuesnguithving
[ &’i § a 4
5LHIIMINATOU ATIN 1,2 uaz 3 Tagldmsinszinnuuilslsiu (Repeated Measure ANOVA)
) a 4 a = § [
A28 11)51n5% SPSS for Windows 2) Wiwamsnsizidveyadaliuadn 1d lunSeumieunudeya
v Y
Fananw uazenlseiinnuasandorsenNulaLdIIBINANINARBIIINAT U
a 4 a a 4 0o A [
2) M3AATEHYoyATINUNIN TNTIZHIINN1T00ANNUMITIININTTUMIIAMIToU]
o P ) a ¢y a & ) a A Ao <
sazuuudumualiiniseu Tagldnmslinszndeyarauiion ldnseunuinavesaaiideniaaziay
Y
Usznoudo 1) aAnwaulalli Twganssuiied 6 4o 2) anwaziBeasounoulumsdadule vineds

9 4
UNOANTINUT 5 T0 3) NMITAAUVDYIUINT TNOANTITNLNT 4 4o 4) n1seoniulunrguazma

2

a [}

9 T 4
INgANTTNULY 5 Y0 5) anvannsalumsdears IngAnisuled 3 ¥o uaz 6) Mmyaiauianssy

T
9 v A

Aa 1 k4 4 Y] [ ° 1 ya a o <3
UNgANTTULIY 4 0 (Karunram, 2018, pp. 116-122) tiiedanguidiay Ny Intden1sagiau

v o da X
UDIUNTIUNINAUVU

U

U 19 ativn 2 wquma - Favawn 2567



YY) d
N5E5IBINTUALIVTIANT 1A

148 Social Sciences Research and Academic Journal

Han15 NI ZHveYa
o a Y S = = Yy 9 g9 9 A 1 a a ag
pamssamsis eufuuuazAvinunysanmsmsaiadelduds (6E+A) iedudsudnatide

o a a

g Aa @ o a o o A
NNACIONY NUADAUANHUSIAUTINNASIAN WANITAUATISHUAIY

a Jd a
1) HaM3IAATIEHITIUT0

A A aw 3 @ @ {
Wﬁﬂﬁl]i&lllﬁ]@uﬁﬂﬂNﬁ%mNﬂl@QUﬂﬁEJ‘L! ﬂ\WHiN‘ﬁ 2

{ A A aw < @ ¥y A
GﬂiN‘ﬁ 2 LLﬁ@NWﬁf‘ﬂi‘1_]38LiJlﬁ]G]‘L!ﬁfJ‘l’lNﬁZLﬁiJ"’llENl!ﬂf%fJUﬂiﬂ‘ﬁ 1,200 3

. . ATIN 1 ASIN 2 ASIN 3
Itdenaaza N (— — —
X [s.D.| wlawa | X |S.D.| wlawa | X |S.D.| uilawa
1. anmanle 163 113 [2.86{0.49[1hunana|2.92(0.37 1huna1g3.42| 032 110

2. ﬂ’J”IiJﬁ%L%EIﬂ I9UNDU
113 2.93(0.49[1)114nan49[2.84]0.37 [P unag3.45/0.33| w1

lumsaaauls
3. MIAAUVDYIUINT 113 |2.68]0.40 [1huna1g2.70]0.29 1hunard]3.35[0.37| wn
4. mygousulumauazwa 113 [2.99]0.44[1huna1a]2.91]0.35 1 1una43.49|0.32| w1

5. anuansalumsaoas 113 [2.63]0.44[1una13]2.60{0.30 [thuna193.43|0.35| wn

6. M 1auiangsuy 113 [2.67]0.41 [1huna13]2.73]0.28 [thuna193.48|0.32| w1n

gy 113 [2.77(0.72 Phuna1a|2.790.60 [hunang|3.43|0.58| 3

H ] [ { Aa aw < o 2’, $
NAT1N 2 WU AURASVDIASUUUIAU TN FLAVVDIINFT o TuAINT v AT 1
1Y 4 =3 d' 1 [ — Z/ d‘ 1 o a [
dlamusnmaizoun 1 egluszauihuna1s (X =2.77, $.D. = 0.72) 4537 2 ABUMIAUTUNTIA
< { [ 1Y) —_
mMsBeuiunuazAuAnyNysuInsmsasede Iauds (6E+A) agluszauliunaie (x =2.79,
Y A o o A o ~ P 3 = = Yy Y sy 9
S.D. = 0.60) HAZATIN 3 HAIMIAUTUMITAMIFEUFMNTLAVANVINYIUINMINTAS 19T 1AL
(6E+A) 08 1u52AUNN (X =3.43, S.D. = 0.58)
&’i o a o [ Aa a o < ] g’/ g’/
NUUNIMIUATIZH ST s sVANUUANA1IVBID AT FENNTLANVDIT IS 8U N9 3 AT

Tag1l¥ada Repeated Measure ANOVA Wafian1313 2

A = a avo < v A Y A
ATTNN 3 mmwam'mﬁfmmfmﬂmmuwuﬁﬂmmzmmmumifmmm 1,248 3 (n=113)

unasnuulslsou s df ms F p-value
melungu
NN 32.31 1.76 18.35 88.19° 0.000
AIAIAIAADY 41.03 197.22 0.21

* Greenhouse-Geisser, p< 0.05

U

U 19 ativn 2 wquma - Favawn 2567



NsanINMtazIdednnmans

Social Sciences Research and Academic Journal 149

A 1 a Aao 153 v A S o =2 A 4 g
AINAITNN 3 ‘V‘HJ’Nﬂ%uuui]ﬁl!ﬁﬂﬂNﬁm@]iJ‘U@\‘lumiEJ‘L!“I)'uiJ‘ﬁfJiJﬁﬂ‘HTIJ‘VI 6 M 3 AN

HANANNUOENUTIAIAYNNTDANITZAD .05 (F41.03, 197.22 = 88.19, p < 0.05) HAAIIALHUUY

a o = 9 v

Infidemeazifuvenind susuiseudnu i 6 uandrauedialen | AedNtEdIAYNIada
2 WYo a 'S A VY ax Y a J A
veldvhmsdmnzinsuidivusiey a1e35msnaden Y Bonferroni IAHAMIIATIZHAINTIEN 3

a a o

A a 4 a ' A I v A ¥
AT NN 4 Waﬂ]i’)&ﬂiW%‘ViLﬂ%ﬂﬂL“ﬂﬂDiWﬂﬂ VONASUUUIRAYIAUTININASLIANUYDIUNLI YUY U

o = A ¥y A
UDYUANBN TJVI 6 AN 1,2 11ag 3 (n=113)

2 d ' o A [ oA
dUaiusn  ARUMIANUUMST HAIMTAUUUNS

MINATOU X “ 4
MALTYUN 1 NnATOU NAADU
FJ -
Faniusnmadeud 1 (TN 1) 2.77 - 1.00 .000*
v -
AOUMIAUUUMINATOU (ATIN2)  2.79 - - .000*

[

v H
HAIMIANUUNMINATDU (ﬂixﬁ?l 3) 343 - - -

oAy adanIzaY .05

=~ ' A a ao ] v A Y o =2 A ? =~
NATNN 4 WU AZUUUNASIAN TN WALIANY NG oUTUTTENANEILN 6 ATIN 3
— ' A a ao < ¥ A —_ y A — 1 =
(X = 3.43) g4NI AZUUUIRAGIAUTININTLIAN ATIN 1 (X = 2.77) LATATIN 2 (X = 2.79) DY1N

]
aas S a

v o o { o Ao < o Y . d A
UYFAYNNADANTEAU .05 HASASUUHRAGIAUTINNATIAY Gumuﬂﬁawvumauﬁnmﬂﬁ 6 N3N 1

] v ]
= = 9 aaa

Liuand1991nasad 2 Rz Hod Ay NIaaNTzaAL .05

2. HAMIUATITHTDYAF AN MM TUAT WU ARYAZYeIIa T doN e azIAuYeq
UNEeU 311U 5 AU TAsMINEANNUUNAUNUININIG 1o tazuoUTUNNT oI5z nINMIHININTsu
ﬂ?iﬁﬂMf%ﬂQﬁﬂﬁﬂuﬁﬂﬁwﬂ 3 uRu ezMsd Bl surdsmssamsizoud wonluusuaziny

o [ A Aa av < o @ {
fﬂiﬂﬂfﬂiﬁEluq%:ﬁ']ll']iﬂﬁ\nﬁiUﬂﬁuﬁﬂﬂ'mﬁglﬁﬂulﬁ‘nﬂﬁﬂym3 ﬂ\i@131\3ﬁ 5

A d' a aaw 3 A 1 @ S Y
AT NN 5 UFAAINNUDUVDIIAUTININALIAY Tlﬂ'i"lﬂg]nlu'igT‘nNﬂTi%ﬂﬂ?iliﬂug

= a aw 3 o o~ Y
mmammmuﬁammzmﬂmmumimﬂmiaug

Intidoneaziay - = ~ 39U
WAL 1 UAUT 2 UHUT 3

anuaulolili 5 8 6 19
anvazdeaseunaulumsanaule 4 3 7 14
MIAAUVVYTUINT 4 3 4 11
myvonsulumauazia 4 7 3 14
arwannsalumsaoas 4 2 2 8
Msaseuinnssu 3 3 4 10

U

19 2UT 2 NGBMIAN — BINIAN 2567

(=1
=h.



YY) d
N5E5IBINTUALIVTIANT 1A

150 Social Sciences Research and Academic Journal

{ < 1 1 o ' A A Ao <]
ﬂWﬂ@ﬂiN'ﬁ 5 ‘1]$L‘Viu’JWGl‘L!!WIL!ﬂZ!LW‘L!f‘ﬂii]91fﬂiLdiEJ‘L!Q%:ETWNWiﬂﬁ\iLﬁiNﬂ@luﬁﬂ‘ﬂNﬁzmu

v

A a o w A Aa Aaw I = 9 A
Nnanuz 1NANNDEssdmuManatalidenazauainanudun lldes Taslsingaaud
=3 o w o v A Wy S v A =) d' T [
Foaday s d1au Ao aAnuaulalds, anwaziBeasouneulumsaaduls Tarwdminy mssensy
Tumquagka, MsfauuDYsaIMIMIasauianssy wag anuanso lumsdos
A1961991NN300ANINIINMTIANINTTUMSHOUS Nuaasne msseusulumaguazpa
a a 1 g { [ a Ja 4 4 1
917U WOANTTUUIFYON 4 8pUSTUNITININEINTIVEIYANADUIUNTZLIUNTAN 9 U3 D
v A Y o o ' o ~ P o a s 7
msuddymnesnuuy 13 dsdrednluumumsiamsitousn 1 lumshnwnssunaaevaladines
AIUNAUNUY
@ 4 § <3 § I ] g’/
Gs g liifaaeun a5 1ue salaeu du wruena e
G4 - urued Judanio

Y

[ A Ay va 9 v A a A Y =
G2 : 19 dnzndeunlaigg desldiagnisounazau vz ldaausudoaniu
Yy 9 9 o q ¥ s s A Ay ¥d
G1 : 100 gnAoad1 151desh ldd ladmos ndoun 15
ISy YA 2 Y A A 2 Y
G2 : NAYINUANUNAYDY 1I0 NUSUTIAN UL DY
' A Ps s A ' ' a I 9 ' !
G5 : 90 1¥ag Wi usia AUNI LHUEE U UTATIANIUD T8N LN
G1 : ok Ug NNAY
o S Y a 1 = F) A 1 1% v A o 1
pamsdumual sandnuaazauduuamalumsundymiuanaani dnisouszihedals
= A Y 1 = = A Y A Ao I Y
uazluwamelumsidenldodials w1 inGeu Feezdondeyamuifanianuiull1s uay
I a <3 a 1 ]
Hunnuaamuvesdmnsndiulng
A108199INMINOAANUINMIIANINTTUMIHou] Nuaasds anuawnsolumsadis
Y v ¥
WIANTSY DIMIBU WANTTNLIFVON 2 af WM WLWIAR Veuuusiaed edztou Damsthnug
Y a 4 a a J a J A A EY Y
neaanemdaas malulas Ianssumdas uazaalamaas vuFou loane lslunsunianm
a 1 dy 9 A Y ) a = =1 I FY Y [
WYANTINUIY TN 3 adrwazdndumsauiesnuuy uazlinslSulse udly dedaedralu

o ~ ya A s P o
HAUNTIIANTILTIUIN 1 130 ﬁqﬁﬂlﬂ@ﬁﬁﬂﬂj@ﬂ ﬂ\?ﬂ']Wﬂjgﬂ@ll

A
EAE N

e T B N A

H 1 a o Aa § 4 g
ANAN 1 LAAININT NUUIAA miﬁ%ﬁmazmmumwmﬁa@mmua"lamﬂ@sﬁwm

U

U 19 ativn 2 wquma - Favawn 2567



NsanINMtazIdednnmans

Social Sciences Research and Academic Journal 151

s A

@ 4 9 A o A a a A = o ] 9
WANTHUN Y Gl‘l!ﬂﬁﬁﬁw ‘Hi@W%UWﬁQﬂiZﬂ‘H;ﬂ;ﬂNﬂiZﬁWﬁﬂ1W Uﬂliﬂuﬁ]gi’l1651\3hliﬂ1\3

' v A oA 9 A Y A Yo Aa =1
WU UNLTYU ﬂWLuuﬂW'i’ﬁ'iNGniJLL‘]J?J‘I/]'iNﬂ,’Jl,Laglaﬂﬂﬁl"ﬁ’Jﬁﬂ‘I/]iJﬂ’J]iJL‘I’iiﬂ%ﬁiJ agagunsnaaoy

Q

2 4 o
Fuau ierimdSudlgaud T

v

aswanmsive

A aw < = A~ Y o = F <= A
AUTINNASLANVDIUNITYU LUBLTYUAIYNITIANIILTIUIHUUASIANANHINYTUINTG
Y

Yy 9 v A A 2 o a ~ ¥
ﬂ'lﬁi’fﬁ%ﬁ]@j@llﬂ\? (6E+A) ummaﬂqwu Nﬁﬂ?iﬂ@ﬂﬂ??uﬂﬂﬁuﬂu’m?ﬁﬂ]ﬂ%ﬂiiuﬂ?ilﬁﬂug o

o d v a Aa o <3 3‘, [ [
nnmsdumpsiinEeu wulalidenazan 1 6 anvae Ao aAnwaulaldi anvaziBeasounon
Tumsaaduls msfauuuysams msveuivlumguazna anuaunsalumsdeans uag

msadrudanssy TugnuwumsiamsiSoud

a a v
ansenansIve

a a S A g

v a 1 o < @
%’]ﬂWﬁﬂ’lﬁﬂﬂﬂﬂﬂﬁﬁNﬂ’]iﬁﬂu%’lWﬂ?]ﬂ@uﬁﬂﬂ’mﬁgL@ilellf)\iuﬂﬁflu UAURAYFIVU LD

a

A A o < @ [ a v Aa
Wmﬂuﬁﬂmmzmunﬂaﬂymﬂunmmummﬂmiﬁﬂuf ﬂlﬁ]ﬁ]ﬂﬂi'lﬂwaéllﬂﬁﬂ1§’ﬂﬂﬂﬁ]ﬂiillﬂ'liﬁ'ﬂug
8 2 A Y Y Sy Y 4 1 aa aq g o & & 9
@”Ill!,ﬁﬁjﬁgmNﬂﬂ‘hﬂﬂUﬂim1ﬂ15ﬂ1§ﬁiﬁﬂl@1ﬂllﬂﬁ (6E+A) INDFUFTUIAUTINNASIAN A9U 1) YUFT N
9 a o 9y J A = 9 v Aaa o w
ﬂ3111ﬁu%umma%ﬁanmmgm3J NﬂWibl"]fﬁO”IUﬂ"limﬂﬂJﬁ”l 'VlNﬂ')”llllﬂﬁl')ﬂlf)ﬂﬂﬂ‘lf')@ﬂi%%"l')u
& g A A 2 o w A 9 & A g o A Y
mgﬂuﬁwgﬂﬂizmuﬁmm LW@ﬂigﬂuﬂ'ﬂMﬁuiﬁ] 38 yanIny W?J'J']Uﬂliﬂuslﬁﬂ'ﬂllﬁuiﬁ]
I [l v an I ' oA a X
Wueg1aunn aeandeany @3y 1UNAT (Khemkong, 2017, pp. 139) WUIMSENADIUMTAIANATY

o w ' Y d o 9 Jya 9 o A o U Y
6114“]5?]@]‘”53’1]']']1! TIUNUNMTANIATDIY %zﬂimuimﬂm@mam LW@u1l1ﬂ€fﬂ1§1’T1Hu’J‘VlNﬂ1illﬂﬂﬂlu1’ﬂ

=2 o

Id [ A A Ao < v g’.: o 4 @
viudlumsduaduiatidoneazimudaiuanuanlaldi 2) Tudrisruazdun e lhinSou

Yy Yy 3 9 ~ oA oA 9
Ulﬂﬂuv‘lﬂﬂiyw’]!la'] 1Jﬂ’]§'3']\1llwusluﬂ’lilﬂﬂiﬁﬂiﬁﬂf’u/ﬂy’a Nﬂqjﬁi'ﬁ]ﬁﬂﬂﬂj’lwu’]LGH@'E]GGU@QGIJ@HQ

@

' a ° Yo A Y A Aa oA A 9 A
DYNASLDYA %3'1/]111/?1!ﬂﬁﬂu"lﬂﬂ\‘lll'ﬂﬂg]ﬂﬂﬂTiﬁ‘]JLﬁ"I%‘H"Iﬂ'JTNE’E]EJTQ‘H@"Iﬂﬁa"IfJ NN ANYTU

9

=}

Ml lumsdadule aeandoany man uaz Avad (Calik and Coll, 2012, p. 1922) WUNMININIT o1

a 4

Y Ay g ] A 9 Aa A A Y ~ ' ~ o a
UlﬂllfniﬁUﬂum@yjaﬂTﬂ@ulﬂ@iLu@] Lﬂi‘)ﬂ"Ui‘)j;ljﬂ‘V]llﬂ'J'llluﬂf’]ﬁ‘)ﬂ@ljlﬂﬂﬂ'lxﬂwﬂﬁW@ﬂ@uﬂ%zﬁﬂﬁui%

=KX o

< J A A Ao < v A ) a
iN“L!‘]JLﬂuﬂ1'i'L"N!,ﬂiiJ%ﬂuﬁﬂ'ﬂ”I\‘]ﬁzmMﬁ}”luﬂ’J"IiJazlaﬂﬂiﬂﬂﬂﬂﬂiuﬂ"ﬁﬁﬂﬁui% 3) YUV

) A o a Yo a Y o q. 9 o a A v o
ﬂ\ﬂ]@fﬁﬂ Lll@uﬂ!ﬁiﬂuulﬂﬂ1ﬂi]ﬂ§illﬂ1i!,l,ﬂﬂiy1’ﬂ mlidannsauinani 9 WUroNTean NUTUWUT
< A o J (% v oA ] a o
E‘TT?JT?G?JB\‘]LT?MLL“L!’JV]”I\‘]T]N”I]J],‘]JQﬂ”IiLLf%I}‘]jﬂJﬁ”I ﬁﬂﬂﬂﬁjﬂﬁﬂﬂ ﬁ'f]”l‘}JLl’Jﬁﬁﬂiimlﬁﬂ%Wﬁiuﬁﬁiﬂf@WmWﬂﬂi
A o A I 4 @ 4 2 1

(Royal Academy Engineering, 2014, p. 16) m3niniGeulainigy manuduiusvesdenis i
= a 7 o 7 A = o 4 Y 1 a Yo vq 9

HNITUATIEUAUATIEVINDISUYLNYINUDIAAIING L‘IJ‘L!ﬂTiﬁ\ilﬁiﬂb’lfﬁuﬂLile!"lﬂglGIfﬂ’NiJﬁnﬂiﬂ

a

a a Jd o 7 A o o I 1 a A o <
lumsAndingd Fuanzmivothunlflumsuddaym Jofuiumsauaiuiatidonisaziau

U

U 19 ativn 2 wquma - Favawn 2567



YY) d
N5E5IBINTUALIVTIANT 1A

152 Social Sciences Research and Academic Journal

v a 5 Y 9 ] o v £ o A Y~
@1”ﬂ1iﬂﬂlluuyjim1ﬂ13 4) "U‘Hﬂ?ii@l!ﬂ\j GlumiiimﬂUﬁMLU’J‘l’INLmﬂmU‘m HPIUNLTYIUHITABDIY
y a A o a A A a v Y s9 v A v X
ﬂ'ﬁiﬂﬁ\illuﬂﬂﬂﬁi@ﬂ]@ﬁﬂ]ﬂm@ﬂﬁnq%ﬂ Wﬁ@ﬂ'ﬁ@ﬁll']ﬂﬁh’ﬂ‘ﬁﬂWaclusu@T@llﬂﬂﬂﬁul@ﬂﬁﬁ]ﬂmu%]ﬂ

) Aa E) VoA A A Yy Ry Yy o a s .
VBUANUAIINDNADN LAZUUBDDD LW'EJGLTTVI\@MY‘UQ“U@Hﬁ ADANNDINY AaA Lay Adaa (Calik and

U U

Y a < [ o a {
Coll, 2012, p. 1921) lumsminiz eu lauaasnnudamiu seusuilsfesentivgra Inmsasiadou

9 9 P o ' ~ I a A = A
AIUYNADN Tﬂﬂﬁ1ﬂl@uﬁﬂl“ﬁ@ﬂﬂﬂ1ﬁuﬂﬁl§u@EJNL‘WEN“W'EJ HJNWE]Wﬂiiuﬂllﬁﬂﬂﬂﬂﬂ??llll!ﬁ@]ﬂﬁ

U

a

v g ' a a o < @ 2 o a

%mmﬂumi?Nmiufnﬁuﬁﬁmnﬁgmuﬁ'mmiﬂﬂmuﬁlummmzWa 5) UUMTDDNUUULUALAUUUNT
k) A v a 1 o Y Y = a A

Lmﬂi‘gﬁ? Gluellﬂl3T]uﬂl‘iElui'Jllﬂulﬁﬂ‘klng‘ﬁWLLH'JVI'NG],uﬂ'I‘ELEﬂﬂﬂJUWW ADIUNITDDUIYLWDLETAAN

Aa [~ A, A, o 4 a ?;
AU U LL‘L!'JVI'NW%'E]?%TTI? HazITMIUUAUONUANIMHVIE TN F1N1TD0TUI8TUADU
' Y 1 Y Yo o 4 Y a ° Y
NIZUIUNTAN 9 "lﬂf)ﬁl'l\‘]‘;]fﬂlﬁ]u ﬁ'liJ'l'iﬂcl‘HﬁﬂJﬁﬂEm ﬂ'l'iiﬁlﬁ?ﬂWﬁ‘l]ﬁgﬂﬂUﬂ'ﬁﬂﬁﬂﬁl tLﬁ%ﬂWﬁu]Lﬁuﬂ"lﬂ

Y3 1w A = a A A A a Lg Y v A a wAa
Llﬁﬂﬂﬂmu31uﬂliﬂuilﬂﬁ‘]ﬁifﬂﬂ DU HIBDUNMITADATINAVU TIAAANINY UAITIU NUTFUANUA

v A

(Wantisuksombut, 2004, pp. 58-59) ladnu1nud1 msniinGeuldinamsdearsuuine daasy

o I 1 I a Y v A Y = a @ A KX o I
msmauungu 1dumsidalemaldinGeulaimsuanasunuiaanuyanadu 3aiuiu

a ao o

i Y 9
m'immimmuﬁfmNﬁzmuﬁ'wummmmm’lumiﬁami 6) sllu‘llfJ']EJﬂ’Nqu%: IGERATRIEEAS AT,
E4 '
v @ A

Y= o ° ax A 9y = Jq Y
h],ﬂ11ﬂﬁﬂTﬁuﬂEﬂﬂU‘ll‘lmE)uf)E)ﬂLlfU“UL‘WE)W]’Jﬁﬂﬁﬂiﬂltu’)ﬂ]ﬂiuﬂﬁtmﬂfy}?ﬂ umaﬂszqnmiﬂu

aa o w g’.; v A Y A J a J = a Jd a 9
¥Inszariuiu ‘Llﬂ!jElunlﬂllllu’JVlNﬂlmﬂﬂ?\’ﬁ]'lﬂﬁiﬂﬂfﬂﬂ?ﬂcluﬂ@jil mammmmﬂimyg AANU

k4
Y

A a 3 ' A ° = o Aa ] A A )
TINN 9 IﬂEJ?Jﬂ']'iLlﬁﬂ\‘]@@ﬂlﬂuﬂ’]Wﬁ’N‘ﬁﬁ@LlﬂUﬂWﬁﬂ\i UNTAVUUNTAINUATOIND WIDUN
A A a X 2 Ay v o q Yo A Yo A
ﬁ“]ll’ljaﬂjgliluwaﬂizﬂﬂﬂlﬂﬂqJUﬂ’]ﬂGHUQ'IUVIUlﬂﬂ’]ﬂﬂ'liﬂﬂﬂlﬂ_lll ‘V]’]GLWUﬂlifJullﬂiJﬂ’ﬁL(’]f@MIﬂ\ﬁ
o v d { o @ a 1 1 1 a
anuduiusvesnuinihinly deandesny Afu1 guaine (Suksawang, 2018) WUIIMSAUATY

Y] a 1 9 ] 4 1 [ 4§ o
Iinizoulatnszuiumsaduanuaaln 9 msudlymwwamalnid q Auanarenu’ll iewann

A a <4 ' Aa ' = N A K2 o & ' A a awo 3
ﬂiaﬂizﬂygﬁﬂﬂu ] NUAUANI LLaxuﬂigiﬂmuﬁﬂuﬂﬂaau ﬂ\‘]u‘UﬁJuﬂ']'iﬁ\?lﬁ'ill%ﬁﬂﬁﬂvnﬁﬁglﬁll

a

Y o

ﬁ}ﬂ!ﬂ’ﬂi\lﬁ”ﬁﬂiﬂiuﬂﬁﬁ"jNu’JﬁﬂiﬁJ

Vorauonuy
Yorauauuzni

a ~ Y I a = I a AQ Yo A Y A a oA
1. nanssumsieudmsilufenssusuulaedle sazitlufvnssui iinS ou laadiol§iia

a

= Y Yo A a A o I
“INE‘THJTiﬂﬂi%ﬁ]uiﬁuﬂliﬂulﬂﬂ%ﬂuﬁﬂ'ﬂ”I\‘]ﬁzmll

a = 9 I v Y Aa 9 v ' [ v 3 Y
2. ﬂ%ﬂiiumiﬁEJugmiLﬂuwW’emummmmﬂ MUZTNNUFINIY TSAUTU LUAZNINJ

Y

=) v A
WUITUVDIUNTYIU

U

U 19 ativn 2 wquma - Favawn 2567



NsanINMtazIdednnmans

Social Sciences Research and Academic Journal 153

Y Ay :’J \
YorauenuzlumsIdense
1L vinramsinenssumsSeusd lumshnsnssungulusaazumunsdanisiGous
Y q Yo A Y o d' 9 A
asnszquldinGeulanmsdiunasuumummim
o a Y a oy ' 2 Yy 9§y 9 & & 4 A
2. NARAMIVANINTIUMIIAMIIT U NuNTuvumsaiete lauds dhuvunansoduasy

a a aw < {
ULﬁJLﬂﬂi]G]UﬁEJ‘VINﬁZLﬁIJ ﬁﬂﬁWﬂ‘HﬁWﬂ

10N150 N3

Callick, M., & Coll, R.K. (2012, August). Investigating Socioscientific Issue via Scientific Habits of
Mind: Development and Validation of the Scientific Habits of Mind Survey. International
Journal of Science Education, 24(12), 1909-1930.

Chanprasert, S. (2013). Science Learning Management and the 21* Century Skill. IPST Magazine,
42(185), 10-13. (In Thai).

Chuaytanee, N. (2019). The Development of STEM Education Integrated Argumentation Learning Model
(6E+A) to Enhance STEM Problem Solving Skills of Undergraduate Students. Doctoral dissertation,
Ed.D., Srinakharinwirot University, Bangkok. (In Thai).

Chulavatnatol, M. (2013). STEM Education Thailand and STEM Ambassdors. IPST Magazine. 42(185),
14-18. (In Thai).

Costa, A. L. (2008). Describing the Habits of Mind. In Costa, A. L. and Kallick, B. (Eds.), Learning and
Leading with Habits of Mind, (pp. 15-38). USA: ASCD.

Gonzalez, H. B. and Kuenzi, J. J. (2012). Science, Technology, Engineering, and Mathematics (STEM)
Education: A Primer. Retrieved June 10, 2014, from, www.fas.org/sgp/crs/misc/R42642.pdf

Karunram, A. (2018). Development of the STEM Learning Model to Enhance the STEM Habits of Mind
among Seventh Grade Students. Doctoral dissertation, Ed.D., Srinakharinwirot University,
Bangkok. (In Thai).

Karunram, A., Khumwong, P., Boonprakob, M. and Prakobpol, T. (2018). STEM Habits of Mind; It’s
Meaning and Component. Journal of Graduate Studies in Northern Rajabhat Universities,
8(15), 63-76. (In Thai).

Khemkong, S. (2017). The Development of Grade 11 i Student'scientific Reasoning Ability by using

Inquiry-Based Learning. Master thesis, M.Ed., Kasetsart University, Bangkok. (In Thai).

U 19 ativn 2 wquma - Favawn 2567



YY) d
N5E5IBINTUALIVTIANT 1A

154 Social Sciences Research and Academic Journal

Labov, J. B, Reid, A. H. and Yamamoto, K. R. (2010, March). Integrated Biology and Undergraduate Science
Education: a new biology education for the 21" Century?. CBE Life Science Education, 9(1), 10-16.

Ministry of Education. (2016). STEM Education. Retrieved August 31, 2016, from https://www.moe.go.th

Royal Academy of Engineering. (2014). Thinking Like an Engineering Implication for The Education System.
Retrieved October 20, 2015, from www.raeng.org.uk/think.likeengineer

Suksawang, S. (2018). Different Between Creativity and Innovation. Retrieved April 20, 2018, from
https://www.sasimasuk.com/

The Institute for the Promotion of Teaching Science and Technology (IPST). (2012). Measurement and
Evaluation in Science. Bangkok: SE-Education.

Tishman, S. (2000). Why Teach Habits of Mind?. In Costa, A. L., & Kallick, B. (Eds.), Discovering &
Exploring Habits of Mind, (pp. 41-51). USA: ASCD.

Wantisuksombut, N. (2004). The Development of Computer Instructional Model Based on Constructivist
Approach using Problem Solving Learning Management for the Second Key Stage Students
According to Basic Education Curriculum B.E. 2544. Master thesis, M.Ed., Chulalongkorn

University, Bangkok. (In Thai).

stk ok stttk sk sk keok

U 19 ativn 2 wquma - Favawn 2567



NsanINMtazIdednnmans

Social Sciences Research and Academic Journal 155

v Al
v v =

[y 4 a d % :’J
ﬂ1‘51"1%1141?]'313»1%711115iﬂ‘in!inﬁa'ﬁ)ﬁ]i‘i’n\‘n‘i’lﬂ'l?ﬂﬁﬂimﬂﬁuﬂ!%ﬂu“ﬂuuﬁﬂﬂlﬁﬂﬂ’l“ﬂiﬁjﬂ 5

k%4 % = 14 Y Y Y v 1 U v = Yy 4 = A a2
ﬂ’JElﬂﬁ%ﬂﬂ"li!ﬁﬂug!m‘]ﬂﬁﬂlm&ﬁﬂ’t)uﬂ’s]‘]Ji’JNﬂ‘]Jﬂ15%ﬂﬂ"li!iﬂugﬂ’Jﬁlﬁﬂﬂliﬁmmuﬂuﬂiﬂ*

v d A
5ITIUINY WIIATe’

FURTVUNANN: 8§ UATIAY 2567, FULA lyunanu: 27 Tuan 2567; TuAoUSUUNANIN: 10 UBIBY 2567)

unfnge

'
aw

Y Ao ¢ o 4 a ¢ o Y
ﬂ’]i']i]ﬂﬂi\?ﬁﬁ']@]ﬂﬂ33ﬁﬂﬂlﬁﬂwmuqﬂ']'lllﬁ'lll']iﬂsluﬂ']iﬁ'ﬂﬁ’]i‘ﬂ'N']VIEJ']ﬁ’lﬁﬁiallﬂQuﬂﬁﬂuqfu

aQ

o = ¥ ad v o A v vy ) o o o A Yy Y A A a
UHoNANEIwUAIN 5 ﬂ’JElﬂﬁi]ﬂﬂ'lil,iElugllﬂﬂiﬁﬂl’f]llﬂa&lﬂuﬂaﬂi’Jllﬂ’Uﬂﬁi]ﬂﬂﬁﬁ&lugﬂ?&lﬁ’ﬁ]ﬂﬁElmﬁll’f]u%iﬁ

1 @ ] o [ a o 3’, d” Y 1w A o 3‘, & = 44‘ =) a 14
naudlegdmiumsiteluaseil Tdun WnSeuszausuiisondnuiii s ununisSouinermans
a J =) a a 1% o =3 A = = o = Y
atlamaas 15aeuaTaunInedss uauma maseun 1 Umsdawui 2565 91191 76 au e ldin
Tagmsguuuungu 1nseiien1dlunsdve laun 1) matamsiSouimernesseudionsss 2) ununs

o Y vy 9 o A ' o
f miﬁﬂugxmﬂwmﬂgaaauﬂau L%EN NITYBYDINT V1UIU 4 LUNU 3) LL’U’UVIﬂﬁE]‘]Jﬂ’NlIﬁulﬁﬂcluﬂ']i

-

a s a 7 ' A ~ I\ aa .
FoensmaInemans Insiziveya lneniAunde (X) maaiouuuninsgiu (S.D.) uazArana Paired
Samples t-test

ao ' A a ¢ v Y o = oA
HAaN1539eN1I1 ANUAINITaTuMsTea1sN19INemdns velinis susulsouAny1lla 5
wassansiseuiunuliveyadeounduswnumstamsiioudareroais oudiionss sganiinouis sy

]
9 v A

pg 1T IAYNIZAD 05

o o w o a Yy Y A A a o Ay Yy v o A a s
AEIALY: NI ﬂﬂ”liliﬂugﬂ?ﬂﬁ@ﬂﬁ YUIFUDUDT, NITIANITLT ﬂuggmu“lwuay,aﬂaunau, NTFOF TN ININYANTNT

*UNANITe AuEANITNAAS ¥MINENSEIINAINA, 2565
1 99138 TsaideuansaumimadoswsmumaChedson) aasnumans uniinedosusumns, E-mail: thawanrat.n@ds.ru.ac.th

s
FemivilIdTunueanyumsitennuninndesmdumns Tasaoniu3deuazian alszunalsz$iil 2s6s

U 19 ativn 2 wquma - Favawn 2567



YY) d
N5E5IBINTUALIVTIANT 1A

156 Social Sciences Research and Academic Journal

The Development of Grade 11" Students Science Communication on Feedback

Teaching Mixed with Virtual Classroom”

Thawanrat Nakkrua'

(Received: January 8, 2024, Revised: March 27, 2024, Accepted: April 10, 2024)

Abstract

The purposes of this research were to development of grade 1 1" students science communication to use
feedback teaching mixed with virtual classroom. The samples were made up of 76 grade 1 1" students in Sciences-
Mathematics program at the Demonstration school of Ramkhamhaeng university in their semester 1 Academic
Year 2022 through a purposive Cluster random sampling. The tools of the research consisted of 1) virtual
classroom, 2) feedback teaching for lesson plans under the topic digestion, 3) a test measuring the ability to
science communication. Data was analyzed to find the means, the standard deviation (S.D.), and the paired
samples t-test.

The results showed that: In terms of the ability to science communication of grade 11" students undergoing
the feedback teaching mixed with virtual classroom after was higher than before with statistically significance at

the .05 level.

Keywords: Virtual Classroom, Feedback Teaching, Science Communication

* Research Article from Faculty of Education, Ramkhamhaeng university, 2022
! Instructor, The Demonstration School of Ramkhamhaeng University, Faculty of Education Ramkhamhaeng University, E-mail: thawanrat.n@ds.ru.ac.th
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The Development of Mathematics Learning Activities Using a Constructivist Approach

for Undergraduate Students in a Mathematics Education Program”

Seree Khum-un' Somchitra Ruaengsri’

(Received: January 28, 2024, Revised: April 11, 2024, Accepted: April 11, 2024)

Abstract

The purposes of this research were to: 1) develop lesson plans learning activities by using a constructivist
approach of students in a mathematics education program based on 75/75 criteria; 2) compare the mean scores of
mathematical knowledge and skills; and 3) study the satisfaction of undergraduate students in a mathematics
education program. The sample consisted of undergraduate students in a mathematics education program, Faculty
of Education Ramkhamhaeng University, 32 students enrolled in the CMA2105 algebra for teachers in the first
semester of academic year 2023 by simple random sampling. The research instruments consisted of lesson plans
for study of mathematics learning activities using a constructivist approach and data collection instrument;
1) a test to measure knowledge and skills couched 2) a questionnaire on student satisfaction towards mathematics
learning activities using a constructivist approach. The statistics used for data analysis were mean (X), standard
deviation (S.D.), and one-sample t-test.

The findings were as follows: 1) Lesson plans learning activities by using a constructivist approach of
students in a mathematics education program found that its efficiency were 83.23/78.44. It was in the setting
criteria 75/75. 2) The mean score comparison of their mathematical knowledge and skills with the criterion of 75
percent showed that of their score was higher at the significance level of .05. and 3) Students’ satisfaction on

mathematics learning activities was at the highest level (X = 4.38, S.D. = 0.30).

Keywords: Mathematics Learning Activities, Constructivist, Mathematical Knowledge and Skills

* Research Article from F aculty of Education, Ramkhamhaeng University
! Assistant Professor, Faculty of Education, Ramkhamhaeng University, E-mail: seree.k@rumail.ru.ac.th
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The Development of Instructional Model Based on Phenomenon Based Learning

to Student Teachers’ Learning Experiences Management Ability”

Chanatip Bubpamas' Ubonwan Songserm’

(Received: February 1, 2024, Revised: April 16, 2024, Accepted: April 20, 2024)

Abstract

The purposes of this research were to 1) study problems and needs about instructional model based on
phenomenon based learning for enhancement education student’s experiences ability and 2) develop and find the quality
of instructional model based on phenomenon based learning for enhancement education student’s experiences
ability. The participants consisted of 7 instructor, experts and 47 students in the Early Childhood that obtained by
using purposive sampling. Research instruments included of three parts: 1) Document analysis form 2) Instructor and
expert opinion interview and 3) Student opinion questionnaire. The statistics used for data analysis were mean,
standard deviation and content analysis.

The research finding were as follows:

1. Instructional model based on phenomenon based learning : activities must be flexible, interesting,
and student-centered learning. Encourage students to learning by doing. Inquiry for information from phenomenon that
is consistent with the subject which the phenomenon must be a true story that has already happened, consistent
with the reality and the context of the learners, the content used in teaching and learning using phenomena must
be dynamic. Teaching media must be modern and diverse. Learning resources must be consistent with the phenomenon being
studied. There are methods for measuring and evaluating before, during and after teaching and learning.
The measuring tools should be diverse, covered with objectives measured and measured from reality.

2. Instructional model based on phenomenon based learning for enhancement education student’s
experiences ability (PAPOC Model) consisted of 5 components: 1) Principle 2) Objective 3) Instructional steps
4) Measurement and Evaluation and 5) Supporting factors. The overall quality inspection results were at the high level,

(Mean = 4.24 and S.D. = 0.79).

Keywords: Activity Based Learning, The Innovation Creativity Skills
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A Need Assessment for the Promotion of Skills in the 21" Century of Teacher

in Schools under Tak Primary Educational Service Area Office 1"

Kanyapach Boonkrob’ Siribhorn Bhuranahirunn’

(Received: November 27, 2023; Revised: April 10, 2024, Accepted: April 11, 2024)

Abstract

The objective of this research were to need assessment and propose a guideline for the promotion of
skills in the 21" century of teacher in schools under Tak primary educational service area office 1. The samples
were teachers in schools under Tak primary educational service area office 1, academic year 2022. The sample
size was 300 people by multi-stage random sampling. The research instruments were a need assessment form for the
promotion of skills in the 21* century of teacher, total 77 item with discrimination of 0.30 - 0.93 and the reliability
0f 0.996 and question form for focus group. The data were analyzed through percentages, means, standard deviation,
the Modified Priority Needs Index and inductive inference.

The research findings were as flows:

1. Results of the needs assessment to promote skills in the 21* century of teacher in schools under Tak
primary educational service area office 1 found that the highest ranking was information, media and technology
skills, the next ranking is learning and innovation skills and last ranking is life and career skills.

2. A guideline for the promotion of skills in the 21* century of teacher in schools under Tak primary
educational service area office 1 found that 1) Administrators should focus on promoting skills for the development of
the teacher's 2) Promote teachers' skills in using computers and information technology in teaching. 3) Support
coordination and create a working network 3.1) Organize a meeting about the learning management plan.
3.2) Administrators should support teachers conduct classroom research by using post-teaching notes to improve
student and 3.3) Administrators should use a supervision system to follow up with teachers. and create motivation
to work for teachers.

Keywords: Need Assessment, 21% Century Skills of Teachers, Promotion of Skills in the 21" Century
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The Effect of Learning Management by Using Context-Based on Mathematical
Connection Ability and Attitude Toward Mathematics of

Prathomsuksa 6 Students*

Kotchakorn Eaimlaor’ Bantita Insombat’
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Abstract

This research was a pre-experimental research. This research aimed to: 1) compare the mathematical
connection ability of prathomsuksa 6 students before and after learning by using context-based learning, 2) compare
the mathematical connection ability of prathomsuksa 6 students after learning by using context-based learning
with the criterion of 70 percent of the full marks and 3) compare prathomsuksa 6 students’ attitude towards before and
after learning by using context—based learning. The sample group consisted of 22 Prathomsuksa 6 students at
Watlamwa School that selected by cluster random sampling. The research instruments were 1) 12 context-based
learning plans, 2) the mathematical connections ability test and 3) the mathematic attitude test. The data was
analyzed using the mean, standard deviation, dependent sample t-test and one-sample t-test.

The research results found that:

1. The Prathomsuksa 6 students after learning by using context-based learning post-test was higher than
pre-test with statistically significance at the .05 level.

2. The Prathomsuksa 6 students after learning by using context-based learning which was higher than
the criterion of 70 percent of full marks with statistically significance at the .05 level.

3. The Prathomsuksa 6 students after learning by using context-based to attitude in Mathematics post-test

was higher than pre-test with statistically significance at the .05 level.

Keywords: Context-Based Learning, Mathematical Connection Ability, Attitude towards Mathematics
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A Studying of the Concept of Art Activities to Promote Meditation

in Bangkok Metropolitan®

Jackthanarchon Premnirundon’ Soamshine Boonyananta’
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Abstract

The purposes of this research were: 1) to study the concept of art activities that focus on promoting
concentration in Bangkok and 2) to compare the formats of 4 art activities to promote concentration in Bangkok,
totaling 4 activities. The informants were 4 art activity organizers from a purposive sampling. The research tools
used were participant observation and in-depth interviews.

The results of the research found that:

1. Art activities in Bangkok that clearly had the idea of promoting concentration include 4 activities
consistied of: 1.1) Mandala art activities that create colors and shapes in circles, 1.2) Art & Nature Therapy that
used art and nature to create meditation; 1.3) Thai art activities that used the precision of Thai craftsmanship
to create meditation; and 1.4) Zentangle line drawing activities that combine the science of Zen meditation with
line drawing.

2. From comparing the styles of doing art activities, it was found that there are things that are consistent
in each activity: 2.1) Pay attention to the basic mental adjustment before starting the activity; 2.2) Let the students
used lines and colors to create concentration; 2.3) Encourage students to explore their own hearts while
doing activities; 2.4) Build students' confidence by giving encouragement and 2.5) Evaluate results based
on student satisfaction. The differences in each activity is the teaching media and classroom management

methods that had different formats according to the context of the activity.

Keywords: Art Activities, Art Activities to Promote Meditation in Bangkok Metropolitan

* Research Article from Faculty of Education, Chulalongkorn University, Academic year 2023
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